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Abstracts
Plenary Lectures
PL1
Genetic and environmental determinants of type 1
diabetes

Abstract unavailable.
PL2
New advances in monogenetic diabetes

Abstract unavailable.
PL3
New Advances on Human Evolution from the Analysis
of Ancient Genomes
Carles Lalueza-Fox

Institute of Evolutionary Biology, Barcelona, Spain

New developments in massive sequencing techniques allow
now the generation of an unprecedented amount of genomic data,
including the generation of complete ancient genomes. Among
those, the Neandertal and Denisovan genomes, dated between
40 000 and 50 000 years ago, are shedding new light on
evolutionary processes such as the genetic basis of archaic
hominins and modern humans specific adaptations -including
morphological, metabolical and behavioural traits- as well as the
extent and nature of the admixture events among different
hominin lineages. In a more recent time scale, the arrival of
farming in Europe beginning around 8500 years ago required
adaptation to new environments, pathogens, diets, and likely social
organizations. The analysis of prehistoric European genomes
provides evidence of ongoing natural selection associated with diet
and pigmentation.
PL4
Genomic Diversity in Present day Humans:
Evolutionary Aspects
Alan Templetona,b

aWashington University, St Louis, Missouri 63130, USA; bUniversity
of Haifa, Haifa 31905, Israel

Background: The amount and distribution of genetic diversity
in and among human populations are primarily determined by our
recent evolutionary past. Since the Mid-Pleistocene, about 700 000
years ago, our evolution has been dominated by population
expansions coupled with admixture, recurrent genetic interchange
(gene flow), and local adaptation. Objective and hypotheses:
To understand the evolutionary factors influencing present-day
genetic variation in humans. Method: Phylogeographic analysis,
ancient DNA, and analysis of fossil data. Results: An accurate and
cross-validated reconstruction of recent human evolutionary
history is estimated. Conclusion: Admixture and gene flow tend
to increase genetic diversity within populations and reduce
differences between. Although we make much of our population
differences, humans are one of the most genetically homogeneous
species on the planet despite our global distribution. Because much
of the gene flow in our species has been constrained by geographic
distance throughout much of our evolutionary history, the best
predictor of the degree of genetic differentiation between any two
populations is simply their geographic distance from each other.
Skin color, “race”, and other cultural classifications are not good
predictors of molecular genetic differentiation. Local adaptation to
physical factors (such as UV radiation) and biological factors (such
as infectious diseases) tends to increase diversity between
populations. This differentiation is not related directly to
geographic distance, but rather relates to the geographic
distribution of the environmental factor or factors leading to
natural selection for local adaptation. Many of these local
adaptations represent trade-offs between various traits and are
responsible for most of genetic diversity that is of clinical
importance.



PL5
Ontogeny of FGF21 in the Human: Implications for
Metabolic Health
Francesc Villarroyaa,b

aUniversity of Barcelona, Barcelona, Spain; bCIBER Fisiopatologia
de la Obesidad y Nutrición, Barcelona, Spain

Background: FGF21 is a hormonal factor with powerful anti-
diabetic and anti-obesity properties in adults.. Studies in rodent
models indicated that hepatic FGF21 expression and blood FGF21
levels are strongly induced after birth in response to fat provided
by milk ingestion. Moreover, preliminary data indicate that FGF21
is present in maternal milk. Objective and hypotheses: Our
objective is to determine, using human samples and pre-clinical
experimental models, the role of FGF21, both endogenously
produced and transferred from the mother, in neonatal
metabolism. Methods: Determination of the ontogeny of FGF21
levels and FGF21 gene expression in human early life, using blood
samples as well as hepatic and adipose samples from necropsies.
Determination of the alterations in neonatal metabolism in mice
with targeted invalidation of the FGF21 gene. Characterization of
FGF21 in maternal milk in humans and rodents. Determination of
the physiological role of the FGF21 present in maternal milk on
neonatal development. Results: FGF21 levels are induced after
birth in human neonates, thus resulting in a surge of FGF21 from
infra- to supra-adult concentrations in the neonate. Changes in
FGF21 levels in blood appear to reflect mainly hepatic FGF21
expression changes in the neonatal period. Brown but not white
adipose tissue expresses FGF21 in human neonates. Maternal
milk, either from humans and rodents, contains FGF21 that is
essentially originating in maternal blood. Rodent studies indicate
that FGF21 from milk is essential for appropriate neonatal
development. FGF21 in milk is retained in neonatal gut and does
not cross to neonatal circulation. Small intestine is a target of
FGF21 action in neonates, in contrast with adults in which
intestine is not sensitive to FGF21. FGF21 acts on neonatal
intestine promoting the expression of digestive enzymes, such as
lactase, and intestinal hormones such as GIP and GLP-1. FGF21 in
neonatal intestine induces lactose digestion. Conclusion: FGF21 is
an important hormonal factor in neonates. The role of FGF21
involves both endogenous regulation of expression and levels in
the neonate and the action of FGF21 present in maternal milk on
neonatal intestine function and maturation. Funding: This work
is supported by MINECO (Grant SAF2011-2636), Recercaixa
Foundation, Instituto Danone and Generalitat de Catalunya
(Grant 2009SGR00284), Spain.
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PL6
The complex Relationship between the GH/IGF Axis
and Aging and Longevity – the Interface with Diet
and Mitochondrial Peptides
Pinchas Cohena,b

aUSC, Los Angeles, USA; bUCLA, Los Angeles, USA

Background: Growth hormone (GH) has been used for over
50 years to benefit both children with GH deficiency (GHD) and
other forms of short stature as well as to correct the metabolic
abnormalities found in adults with GHD (AGHD). Moreover, low
IGF levels have been associated with the risk of diabetes, heart
disease and osteoporosis. On the other hand, epidemiological
studies suggest that high IGF-1 levels may be associated with
cancer risk in the general population. Furthermore, various animal
models of reduced GH and IGF-1 have been demonstrated to have
increased lifespan. Objectives and hypotheses: We wanted to
establish the nature of IGF-1 and other GH-dependent factors as
regulators of lifespan and healthspan in humans Methods: A
series of human cohorts, as well as studies of animal models were
employed Results: We have demonstrated that in human
centenarians, rare polymorphisms of the GH and IGF receptors
that confer mild resistance, are associated with exceptional
longevity. However, our studies in Laron patients show that
while they have improved healthspan and reduced incidence of
cancer and diabetes, their mortality rates are similar to their
normal relatives. We also observed a strong relationship between
protein intake in humans and mice and subsequent effects on IGF
levels and life expectancy. In several studies of large populations, a
“U”-shaped curve of mortality versus IGF-1 levels suggested that
both high and low IGF levels are potentially hazardous. Recently,
we also demonstrated that GH and IGF-1 suppress the levels of the
mitochondrial peptide, humanin, which is related to healthspan
and lifespan. Conclusion: The practice of IGF-based dosing is a
practical approach to maintain IGF levels in the normal range
during GH therapy to reduce theoretical risks. We also propose
that monitoring humanin levels during GH therapy may be
potentially valuable. References: Suh et al. PNAS 2008; Guevara-
Aguirre et al. Science Translational Medicine 2011; Levine et al. Cell
Metab. 2014; Cohen et al. Clin Endocrinol 2014; Milman et al.
Aging Cell 2014; Lee et al Aging Cell 2014. Declaration of
interest: The author is a consultant to Teva, Ascendis, Opko, and
Versartis. I am a Stock-holder and consultant to CohBar Inc.
Funding: NIH, NIA.
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Symposia
S1.1
The Effect of Thyroid Hormones on the Brain
Joanne Rovet

Toronto, Canada

Background: It is long been known that thyroid hormone
(TH) is essential for brain development; however most evidence
is based almost on rodent models. Since the advent of advanced
neuroimaging techniques, it is now possible to study the
manifestations of TH role in developing human brain. Objective
and hypotheses: To examine findings from structural and
functional MRI investigations of maternal hypothyroidism and
congenital hypothyroidism (CH), which represent two human
conditions involving a loss of TH at different stages of gestation
and early life. We hypothesize that different brain regions have
unique critical periods of TH need. Method: Participants were
offspring of women with hypothyroidism in pregnancy (HYPO),
children with CH, and controls with normal thyroid history, aged
10–14 years. All received extensive testing and structural and
functional MRIs. Scans were examined for size of hippocampus
(H) and corpus callosum (CC), cortical thickness, and fMRI
response. Results: HYPO and CH show i) reduced size and
atypical functioning of H, albeit in different hemispheres,
ii) different patterns of cortical thinning and thickening,
iii) abnormalities in different CC segments. Results are associated
with weaknesses in memory, visual and verbal processing, and
executive functions. Conclusion: As in rodents, the human brain
critically needs TH for its early development while the particular
processes that are disrupted by TH loss and their specific brain
locations reflect the exact timing of the TH insufficiency. These
findings have implications for specific weaknesses in cognitive
functioning as well as everyday functional limitations.
S1.2
Diabetes Dysglycaemia, Cognition and the
Developing Brain
Fergus Cameron

Royal Children’s Hospital, Melbourne, Victoria, Australia

Glucose is the preferred metabolite of the brain with 25% of
circulating blood glucose in adults destined for cerebral
metabolism. It is intuitive then that type 1 diabetes mellitus
(T1DM), a disorder characterised by perturbations in blood
glucose (‘dysglycaemia’), should cause acute and chronic brain
dysfunction. These cognitive and affective impacts appear to be
greatest in the developing brain of children and adolescents with
T1DM. Aspects of diabetic dysglycaemia that appear to be most
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significant are hypoglycaemia, hyperglycaemia and diabetic
ketoacidosis (DKA). Some early in vitro work suggest that
glycaemic variability may also play a significant role in neural
cell injury. Prospective observational data from the point of
diagnosis to neuromaturation in the Royal Children’s Hospital
Diabetes Cohort Study revealed a rather lamentable ‘rule of thirds’-
one third of subjects developed a DSM IV threshold mental health
disorder, one third did not complete secondary schooling and one
third did not continue in adult care after transition. This was
coincident with a 0.3 SD loss of full scale IQ and changes in
regional brain volumes. More recent functional imaging studies
have provided insight into some of the mechanistic aspects of
dysglycaemia-induced brain injury. DKA at the point of diagnosis
is associated with acute grey and white matter volume and
spectroscopic changes that are associated with neurocognitive
outcome in the medium term. Clamp studies combined with MRI
have shown that hypo- and hyperglycaemia result in distinct
regional changes in brain perfusion and metabolic activity.
Potential synergies of chronic and additive dysglycaemic insults
are difficult to quantitate largely due to an inability to fully record
all aspects of glycaemic perturbation over a life course. In addition
to this, pre-conditioning and programming may also play
significant mediating roles. However, developmental age at the
time of diabetes onset appears to have a critical influence upon
outcome. A nascent understanding of mechanism of neural injury
is providing some insights as to potential non-glycaemic
interventions that might be used to protect the developing brain.
S1.3

Abstract unavailable.
S2.1

Abstract unavailable.
S2.2
Is Brown Adipose Tissue Relevant to Paediatrics?
Vicente Gilsanz

Children’s Hospital Los Angeles, Los Angeles, California, USA

In this presentation, we will highlight areas of progress in
pediatric brown adipose tissue (BAT) research over the past
decade, including the general acceptance that this tissue is much
more prevalent in children than adults and in infants than in
children. Available longitudinal data in pediatric patients provide
strong evidence in support of an inverse association between BAT
activity and white adipose tissue (WAT) accumulation, most
strikingly in the intra-abdominal depot. Emerging evidence also
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suggests a possible link between BAT and musculoskeletal
development. Adolescents and post-pubertal teenagers that depict
BAT on positron emission tomography examinations have
significantly greater muscle volume than those without identifiable
BAT. Moreover, the volume of BAT is positively associated with
the amount of bone and the cross-sectional size of the femur in
children and adolescents. This relation between BAT and bone
structure could, at least in part, be mediated by muscle. Infancy is
another developmental stage associated with concurrent gains in
skeletal muscle and large amounts of BAT, but low levels of
physical activity. Although the lack of modalities to noninvasively
measure BAT has limited our understanding of its relevance to
human physiology, advances in magnetic resonance imaging
techniques based on the cytological differences in lipid content and
the degree of vascularization between brown and white adipose
tissue allow for the quantification of BAT, even in healthy infants.
Funding: This work was supported by National Institutes of
Health/NIDDK (R21DK090778).
S2.3
Lipodystrophies: New Approaches for Diagnostic
Workup and Treatment
Corinne Vigourouxa,b

aSt Antoine Research Center, INSERM U938 and Sorbonne
Universités, UPMC, Paris, France; bMolecular Biology Department,
AP-HP, Saint-Antoine Hospital, Paris, France

Lipodystrophic syndromes are rare and heterogeneous diseases,
characterized by a generalized or partial loss of adipose tissue
(lipoatrophy) associated with metabolic complications usually
associated with obesity: insulin-resistant diabetes, dyslipidemia,
ovarian hyperandrogenism and non-alcoholic fatty liver disease.

Molecular genetic studies in different types of lipodystrophies
showed that primary adipocyte alterations leading to impaired
adipogenesis and/or defects of the metabolic functions of the
adipocyte lipid droplet, were responsible for systemic metabolic
alterations.

However, the broad spectrum of lipodystrophic clinical
phenotypes, of genetic or acquired origin, and recent data have
also pointed to important relationships between adipose tissue
development, ageing, inflammation processes, DNA damage
responses, and lipodystrophy and insulin resistance.

Non-specific therapeutic approaches aim to improve metabolic
consequences of lipodystrophic syndromes. However, endocrine
defects of lipodystrophic adipose tissue also participate to altered
metabolic regulations, with leptin deficiency leading to increased
appetite and ectopic storage of lipids in muscle and liver.

Leptin replacement therapy using s.c. injection of recombinant
leptin (metreleptin) is the first specific therapy for lipodystrophies.
Although it does not improve lipoatrophy itself, metreleptin was
shown to significantly improve glucose and lipid alterations
associated with lipodystrophies. Metreleptin was approved in 2014
by the FDA for generalized forms of lipodystrophies, and is
available for the treatment of lipodystropic syndromes through
compassionate programs in several European centers.
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S3.1
Novel Genes Identified in Male and Female
Sex Development
Kenneth McElreavey

Institut Pasteur, Paris, France

Next generation sequencing technologies are dramatically
changing biomedical research and patient diagnosis. The reducing
costs of sequencing as well as robust experimental and
computational protocols mean that the technology is readily
available to most research and diagnostic laboratories. However,
the identification of disease-causing mutations in individuals with
disorders of sex development (DSD) is challenging for several
reasons. These conditions are very difficult to study using classical
genetic approaches since many aspects of sex development are not
well-conserved in evolution and familial cases of some forms of
DSD are very rare. Excluding cases where the biochemical profile
indicates a specific error in steroidogenesis, it is estimated that a
specific molecular diagnosis is obtained in 20% of DSD cases and
that only 50% of 46,XYchildren with DSD will receive a definitive
clinical diagnosis.

We have now performed whole exome sequencing in O130
cases of DSD, including 13 familial cases, using the Illumina
HiSeq2000 platform. In this talk I will summarise our main genetic
findings and highlight some of the challenges and surprises that
have resulted from this approach. In around 40% of cases a known
or suspected pathogenic gene mutation was found. For the
remaining 60% of cases several variants of uncertain significance
(VUS) were identified. The challenge is to determine the
pathogenicity of at least some of these rare VUS. This may only
be possible through large-scale data-sharing initiatives such as the
one currently being developed within the COST action DSDnet.
S3.2
Decision Making in DSD: Development of a Decision
Support Tool
David Sandberga, Nina Callensa, Laura Siminoffb

aUniversity of Michigan, Ann Arbor, Michigan, USA; bTemple
University, Philadelphia, Pennsylvania, USA

Background:Disorders/differences of sex development (DSD)
differ from other rare conditions which are often accompanied by
significant morbidity and mortality. With limited exceptions, DSD
are not life-threatening and do not predict a given level of physical
health or health-related quality of life across the lifespan. The birth
of a child with DSD is anxiety-provoking. Stressors include
weathering drawn-out diagnostic testing, difficulty absorbing
complex medical information, and managing strains on family
and other social relationships associated with potentially stigma-
tizing conditions. It is in this context, when usual social support
systems are often perceived as inaccessible, that parents are called
upon to make decisions having pervasive consequences for their
child. Objective: This presentation describes the decision making
Symposia



challenges health care providers and families face in DSD and the
potential value of introducing a decision support tool that
facilitates informed and balanced discussions. Method: A web-
based decision-support tool for parents of newborns/young
children with DSD, designed with input from scientists, clinical
specialists, patients, parents and patient advocates. In the project’s
initial phase, clinician–parent discussions were audio-recorded
without having presented the decision support tool. In the
on-going phase, the tool is introduced and the clinical discussions
continue to be recorded to assess whether the quality of the
discussions change once parents have the opportunity to deliberate
using the tool. Evaluation of the tool includes qualitative coding
of the audio-recordings, quantitative questionnaires and a semi-
structured interview. Results: Preliminary findings will be
presented. Conclusion: As long as there is not strong evidence
showing the superiority of one approach over another with regard
to DSD decisions, there will be a strong need to develop strategies
promoting informed and shared decision making in DSD.
Funding: Patient-Centered Outcomes Research Institute
(PCORI) Award #1360 and the Eunice Kennedy Shriver National
Institute of Child Health and Human Development (R01
HD068138; DSD-Translational Research Network).
S3.3
Genetic and Environmental Disruption of Testicular
Function
Olle Soder

Karolinska Institutet, Stockholm, Sweden

Approximately 25 of 100 000 children are born with an atypical
appearance of their genitalia as part of a more or less defined
disorder of sex development (DSD). Due to improved medical
knowledge and better classification, the aetiology and pathophy-
siology behind a growing number of these cases have been
clarified, although a large number still remains obscure with
respect to the underlying biology. In line with this, there are
growing insights into the functional consequences for sex
differentiation of chromosomal aberrations and defined genetic
defects. However, many cases of DSD seem to be associated with
environmental rather than genetic causes. Data to support this
comes from recently observed trends of declines in human male
fertility in parallel with reports on poorer semen quality in young
adult males. Further, solid reports on recent increases of testis
germ cell cancer also point to an environmental origin. Congenital
abnormalities in boys such as cryptorchidism and hypospadias
also appear to be increasing, at least in certain regions. Such
geographical variations strengthen the possible association with
environmental factors. Endocrine disrupting chemicals (EDCs) is
the term used for an expanding number of exogenous chemicals
with the ability to influence the endocrine system. EDCs have been
firmly associated with observations made world-wide on
malformations and dysfunctions of the reproductive system in
different species of wild-life and there is emerging evidence of such
associations also in humans. In experimental models EDCs have
been found to disrupt gonadal maturation and function, with
a particular vulnerability of the testis. Androgen production by
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Leydig cells is critical for normal male pre and postnatal testicular
development and constitutes an important target of EDC actions.
This presentation will give an overview of the concept of
environmental disruption of testicular function with focus on
the possible role of some defined EDCs. Funding: Swedish
Paediatric Cancer Fund; Swedish Research Council.
S4.1
Management of Hyperthyroidism in Children
Scott Rivkees

University of Flroida, Gainesville, Flroida, USA

Background: The most prevalent cause of thyrotoxicosis in
children is Graves’ disease (GD), and remission occurs only in a
modest proportion of patients. The treatment of GD involves the
use of antithyroid medications (ATDs), radioactive iodine (RAI;
(131I), or surgical thyroidectomy. Objective and hypotheses:
This presentation will focus on the risks and benefits of the
different treatment options for GD. Method: ATDs are the most
common initial therapy for GD. When used, only methimazole
should be used due to the risk of liver failure associated with
propylthiouracil therapy in children. RAI is an acceptable form of
therapy for older children. When used, the goal should be to ablate
the thyroid gland. When surgery is performed, total thyroid-
ectomy by an experienced surgeon is recommended. Results:
Long-term data show that rates of spontaneous remission for GD
with long-term ATD therapy range from 10 to 40%. With RAI or
surgery, more than 95% of children are cured with initial therapy.
Conclusion: Pediatric patients with GD who are not in remission
following at least 1–2 years of methimazole therapy should be
considered for treatment with RAI or thyroidectomy. Alterna-
tively, if children are tolerating ATD therapy, ATDs may be used
for extended periods. This approach may be especially useful for
the child not considered to be a candidate for either surgery or
RAI. Individuals on prolonged ATDs therapy (O2 years) should
be re-evaluated annually and when transitioning to adulthood.
Funding: This work is supported by the NIH (R01FD003707).
S4.2

Abstract unavailable.
S4.3

Abstract unavailable.
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S5.1
Developmental Programming of Reproductive
Function
Deborah Sloboda

McMaster University, Hamilton, Ontario, Canada

There is now considerable epidemiological and experimental
evidence indicating that early life environmental signals, including
nutrition, affect subsequent development. It is now quite clear that
a relationship exists between the periconceptional, fetal and early
infant phases of life and the subsequent development of chronic
diseases including obesity and type 2 diabetes. This relationship,
the ‘developmental origins of health and disease’ (DOHaD),
suggests that the embryo/fetus/neonate makes adaptations in
response to early life cues, resulting in adjustments in homeostatic
systems that are maladaptive in postnatal life, leading to an
increased risk of chronic disease and/or the inheritance of risk
factors across generations. Reproductive maturation and function
is similarly influenced by early life events. This should not be
surprising, since the female primordial follicle pool is established
early in life and is thus vulnerable to early life events. A multitude
of ‘modifying’cues inducing developmental adaptations have been
identified that result in a decline in ovarian follicular reserve,
changes in ovulation rates and altered age at onset of puberty. Both
caloric restriction as well as caloric excess induces early life
adaptations that produce long-term reproductive dysfunction that
may have consequences for future reproductive fitness and may
impact subsequent generations. Many pathways have been
suggested to underpin these associations, where studies have
investigated the maternal–fetal–placental relationship as well as
events occurring in the early postnatal environment in modulating
pubertal onset and ovarian function. But the underlying ovarian
mechanisms regulating the relationship between the early life
developmental environment and postnatal reproductive dysfunc-
tion remain unclear. Thus, it is clear that the perinatal
environment provides a potential therapeutic target for interven-
tion and prevention, and focusing on this developmental window
of vulnerability may translate into improved interventional
strategies for mediating long-term dysfunction. Funding: DMS
is supported by the Canadian Research Chairs Program and by the
Canadian Foundation for Innovation.
S5.2
Transgenerational Developmental Programming of
Endocrine Disease
Susan Ozanne

University of Cambridge, Cambridge, UK

It has been recognized for over 20 years that there is an
association between patterns of early growth and long-term risk of
traditionally adult onset diseases such as type 2 diabetes. This has
been observed both in human epidemiological studies and in
6

animal models. This led to the concept of the developmental
origins of health and disease that suggests that the environment to
which an individual is exposed during critical periods of
development, such as the in utero period, has a permanent impact
on our long-term health.

One important early environmental factor known to have such
programming effects is nutrition. Initial studies focussed on the
detrimental effects of low birth weight and early under-nutrition.
However in light of the growing epidemic of obesity, more and
more focus is now being directed towards the detrimental effects of
early over-nutrition. Fetal under-nutrition and fetal over-nutrition
appear to have a very similar phenotypic consequence in terms of
metabolic disease risk. However it is yet to be established if they
mediate their effects through the same mechanistic pathways. In
recent years considerable progress has been made in defining these
mechanisms by which an event in early life can have a long-term
phenotypic consequence. Three key programming mechanisms
have emerged: i) permanent structural changes – the idea that if
during a critical period of development an organ is exposed to a
suboptimal level of a key hormone or nutrient required for its
development this will permanent impact on organ structure and
consequently function, ii) accelerated cellular ageing as a
consequence of increased oxidative stress and iii) epigenetic
programming of gene expression through changes in DNA
methylation, histone modifications and/or miRNAs. Further
understanding of these mechanisms may give us the potential to
develop markers of disease risk and aid the design of rational
intervention strategies.
S5.3
Intergenerational Programming of Metabolic Disease
via the Paternal Lineage
Mary Elisabeth Patti

Boston, USA

Background: Common metabolic diseases, including diabetes
and obesity, are the result of interactions between genes and
environment. It is well-recognized that the maternal intrauterine
environment is an important modifier of this risk. Thus, fetuses
carried by women who are obese, diabetic or suffer from
suboptimal nutrition are at increased risk of insulin resistance,
obesity, type 2 diabetes (T2D), and cardiovascular disease as
adults. Emerging data indicate that paternal environmental
exposures also influence disease risk in offspring. Objective and
hypotheses: The objective of our studies is to identify molecular
mechanisms contributing to paternally-mediated intergenera-
tional risk. To test our hypotheses that paternally-mediated
intergenerational risk is mediated via epigenetic marks in male
germ cells, we assessed DNA methylation in sperm using our
mouse model of intergenerational nutritional risk. Method:
Sperm were isolated from young male offspring exposed to
maternal undernutrition in utero, and DNA methylation was
assessed using MeDIP-sequencing. Selected differentially methyl-
ated regions were assessed by pyrosequencing. Functional analysis
Symposia



was performed in tissues of second-generation embryos and
adults. Results: In utero undernutrition results in perturbed DNA
methylation in spermatozoa of adult males. This is associated with
differential expression of genes neighboring these differentially
methylated regions in F2 embryos. Conclusion: Both prior
nutritional exposures in utero and current metabolic health of
males can alter epigenetic marks in sperm, contributing to altered
gene expression and disease risk in his offspring.
S6.1

Abstract unavailable.
S6.2

Abstract unavailable.
S6.3
From Obesity to Type 2 Diabetes
Silva Arslanian

Division of Weight Management and Wellness, Children’s Hospital
of Pittsburgh of UPMC, Pittsburgh, Pennsylvania, USA

With the ever escalating trajectory of childhood obesity, rates
of prediabetes and type 2 diabetes (T2DM) are on the incline.
Impaired fasting glucose (IFG) and/or impaired glucose tolerance
(IGT) constitute a state of prediabetes with high risk for the
development of T2DM. Among U.S. adolescents 12–19 years of
age, NHANES 2005–2006, the prevalence of IFG, IGT and
prediabetes was 13.1, 3.4 and 16.1%, respectively. Overweight
adolescents had a 2.6-fold higher rate than those with normal
weight.

Glucose homeostasis is maintained by a delicate balance
between insulin sensitivity and insulin secretion and is best
described by a hyperbolic function called the disposition index
(DI). This relationship which is an expression of b-cell function
relative to insulin sensitivity is a constant for a given glucose
tolerance in any one individual. When insulin sensitivity declines,
insulin secretion must increase to maintain glucose tolerance.
Overweight and obesity are major contributors to the development
of insulin resistance. In the presence of robust pancreatic b-cell
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compensatory insulin secretion, glucose homeostasis remains
normal. When b-cells are no longer able to secrete sufficient
insulin to overcome insulin resistance, prediabetes ensues
progressing to T2D.

Cross-sectional and longitudinal studies in youth along the
spectrum of dysglycemia from obese-NGT, to obese-IFG/IGT,
to obese-T2DM, show that it is b-cell failure that results in
prediabetes and T2DM. However even prior to reaching the
universally accepted glycemic cut-points for the diagnosis of
prediabetes, youth demonstrate declining b-cell function relative
to insulin sensitivity along the continuum of what is considered to
be normal fasting and normal 2-h glucose concentrations during
an OGTT. Not only insulin secretion is impaired in prediabetes
and T2DM but also there is impairment in incretin effect and
glucagon secretion. Lastly, data re progression over time from
NGT to IGT and from IGT to T2DM are highly variable, 9–24 and
0–20%, respectively.
S7.1
Genetics of Congenital Hypogonadotropic
Hypogonadism
Johanna Tommiska

University of Helsinki, Helsinki, Finland

Congenital hypogonadotropic hypogonadism (CHH) is a rare
disorder characterized by incomplete or absent puberty caused
by the lack or deficient number of hypothalamic GnRH neurons,
disturbed secretion or action of GnRH, or both. The association of
CHH and a defective sense of smell (anosmia or hyposmia) found
in approximately half of the CHH patients is termed Kallmann
syndrome (KS). CHH is clinically and genetically heterogeneous,
and O25 different causal genes have been identified to date.
Genetic testing for CHH is useful for diagnosis, prognosis, and
genetic counselling. In the majority of cases, however, the
molecular genetic cause remains unresolved, implying there are
still new genes to be found. Various patterns of inheritance have
been observed in association with this condition, including
X-linked, autosomal dominant, and autosomal recessive, as well
as di- and oligogenic inheritance. Recently, CHH has been found
to overlap both phenotypically and genetically with several other
syndromes, which underlines the need for careful clinical
examination and the importance of family background analysis
before genetic testing. Next-generation sequencing techniques
allow the simultaneous investigation of several genes, but
identification of the real causal mutations among the variants
detected poses another challenge, especially when the patterns of
inheritance vary. In addition, many mutations display variable
penetrance and variable phenotypic expressivity, and defining the
contribution of each mutation involved in oligogenic inheritance is
difficult. The genetic data must thus be interpreted with caution,
and the real clinical value of the findings carefully evaluated before
reported to the patient. Funding: This work was supported by the
Academy of Finland (grant number 138124) and Jalmari and
Rauha Ahokas Foundation.
7



S7.2
Early Therapeutic Approach to the Male Patient
with HH
Claire Bouvattier

Bicêtre Hospital and Paris 11 University, Le Kremlin Bicêtre, France

In male fetuses, during the first 4–6 months of life, the ‘mini-
puberty’ represents a period of intense hormonal activity of the
hypothalamic–pituitary axis, reflected physically by an increase in
testicular volume due to seminiferous tubule elongation and by an
increase in penis length. During this period, pituitary LH and FSH
levels rise, leading to an increase in circulating levels of
testosterone, inhibin B and AMH. Concomitantly, Sertoli cells
proliferate and a degree of germ cell development occurs.
Congenital hypogonadotropic hypogonadism (CHH) could be
suspected in a male neonate with cryptorchidism and micropenis,
and easily confirmed by hormone assays before the age of 6
months. The best hormonal replacement in CHH newborns
remains still unclear. Testosterone treatment has been traditionally
successfully used to treat micropenis, and surgery is sometimes
needed for cryptorchidism. The first patient with CHH and
micropenis, treated with recombinant human subcutaneous LH
and FSH during the first year of life, was reported 10 years ago,
with an increased penile length and testicular volume. As the aim
of the treatment was to re-establish the physiological postnatal
gonadotropin peak, neonates with CHH were treated by our
group, for 6 months, with recombinant human LH and FSH,
delivered subcutaneously via a pump. Penile length and testicular
volume increased, and the treatment was well tolerated.
Spontaneous testicular descent occurred in a small number of
patients during the treatment. This could represent a further
benefit of neonatal treatment with gonadotropins, for children
with CHH, as cryptorchidism is a factor of poor prognosis for
adult fertility, as well as a risk factor for testicular malignancy.
S7.3

Abstract unavailable.
S8.1

Abstract unavailable.
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Abstract unavailable.
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Abstract unavailable.
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Abstract unavailable.
Symposia



S10.1
Molecular Mechanisms of Growth Plate Adaptation
During Undernutrition
Francesco De Luca

St Christopher’s Hospital for Children, Philadelphia, Pennsylvania,
USA

It is known that almost 180 million children in the world have
stunted growth. Most of these children live in eastern and central
Africa and in South-central Asia. Among multiple factors causing
stunted growth in the developing world, malnutrition is the most
important one. On the other hand, reduced caloric intake is also a
cause of poor statural growth in developed countries.

Mammals, including humans, exposed to malnutrition
experience poor bone growth through a number of adaptive
mechanisms affecting endocrine factors as well as paracrine factors
in the growth plate. For instance, malnutrition-related deficiencies
of endocrine factors such as IGF1, insulin, and leptin lead to
impaired statural growth. It has also been shown that microRNAs
and enzymes like Sirtuin1 may be implicated in growth adaptation
during malnutrition by regulating the activity of systemic and
paracrine growth factors. Lastly, recent evidence indicates that the
changes in expression of fibroblast growth factor 21 (FGF21)
associated with caloric reduction can adversely affect growth plate
chondrogenesis and bone growth both systemically and locally
within the growth plate. Increased FGF21 action during chronic
undernutrition causes GH resistance/IGF1 deficiency and, in turn,
reduced growth plate function and bone growth.
S10.2
Molecular Response of the Growth Plate to
Inflammatory Cytokines
Lars Sävendahl

Karolinska Institutet and University Hospital, Stockholm, Sweden

Background: Children with inflammatory diseases usually
display abnormal growth patterns as well as delayed puberty. This
is a result of several factors related to the disease itself, such as
malnutrition, hypercortisolism, and elevated levels of pro-
inflammatory cytokines. These factors in combination with
glucocorticoid treatment contribute to growth retardation during
chronic inflammation by systemically affecting the major regulator
of growth, the GH/IGF1 axis. In conditions of chronic
inflammation, pro-inflammatory cytokines are up-regulated and
released into circulation. The most abundant of these, tumor
necrosis factor-a (TNF-a), interleukin-1b (IL1b) and interleukin-
6 (IL6). Recent studies show evidence of a direct effect of these
factors at the growth plate level. Objective and hypotheses: To
study the molecular response of the growth plate to inflammatory
cytokines.Method: Cytokine actions in growth plate cartilage was
studied in ex vivo cultures of fetal rat metatarsal bones. Molecular
mechanisms were studied focusing on chondrocyte proliferation,
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differentiation and cell death. Furthermore, a retrospective clinical
study was performed to investigate the potential for anti-cytokine
treatment to rescue bone growth in children and adolescents with
chronic juvenile rheumatoid arthritis. Results: TNF-a, IL1b, and
IL6 were all found to directly act on growth plate cartilage to
induce apoptosis and thereby suppress bone growth. Moreover,
TNF-a and IL1b were found to act in synergy to suppress
chondrocyte proliferation and differentiation as well as increase
apoptosis. Clinical and experimental studies showed that growth
retardation can partly be rescued when these cytokines are
blocked. Conclusion: Therapy modulating the local actions of
pro-inflammatory cytokines may be effective for preventing
growth failure in patients with chronic inflammatory disorders.
The current knowledge of inflammatory cytokines and their role in
regulating bone growth will be reviewed in this presentation.
S10.3
Bone Health in Chronic Disease
Jarod S C Wong

Developmental Endocrinology Research Group, Royal Hospital for
Sick Children, Glasgow, UK

Abnormal bone development is commonly seen in children
with chronic disease. However, fragility fractures in the young
individual may be less common compared to older adults, which
may be due to under recognition. The underlying chronic
condition and medication can impact on bone turnover,
modelling, bone mineral homeostasis, growth, pubertal develop-
ment and muscle mass. The diagnosis and management of
osteoporosis in children and adolescents with chronic disease
remains contentious. In growing children, interpretation of
densitometric results need to take into account the differences in
stature, growth and pubertal development. There is little evidence
on the predictive value of DXA BMD in children with chronic
disease even when size corrected. pQCT BMD is not size
dependent but the predictive value for fragility fractures in
children with chronic disease is still unclear. The ISCD
recommends that people up to the age of 19 years should not be
diagnosed with osteoporosis solely based on low BMD by DXA
and has placed a greater focus on the presence of pathological
fractures, especially vertebral, such that the diagnosis of vertebral
fractures alone is indicative of osteoporosis in the younger
individual regardless of DXA parameters. A stronger emphasis
on vertebral morphometry, is therefore, becoming more routine in
the assessment of osteoporosis. With technological advances in
imaging, it is also possible that identification of osteoporosis may
rely on modalities that can provide a ‘virtual bone biopsy’ such as
high resolution MRI or CT. Optimising growth, calcium vitamin D
and weight bearing exercises where possible are important
measures. Ensuring normal pubertal development with timely
induction of puberty in these children is often ignored. Bispho-
sphonates therapy should only be reserved for those children with
fragility fractures, although there remains numerous unanswered
questions including duration of treatment and also treatment of
asymptomatic/mild vertebral compression fractures.
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New Perspectives
NP1.1

Abstract unavailable.
NP1.2
Optogenetic Control of Neuroendocrine Hormone
Secretion
Allan Herbisona,b

aUniversity of Otago, Dunedin, New Zealand; bCentre for
Neuroendocrinology, Dunedin, New Zealand

Optogenetics represents a powerful new approach to modulate
the activity of excitable cells in the body. Based upon the ability of
specific wavelengths of light to activate newly discovered and
engineered opsin-based receptors, optogenetics can be used to
control the activity of cells with very high temporal resolution.
Opsin-based receptors, most often channelrhodopsin (ChR), need
to be expressed selectively in the cell type under investigation. This
is achieved by generating genetically-modified rodent models in
which ChR is expressed only in a specific cell phenotype or by
using viruses to deliver Cre-dependent ChRs to genetically
manipulated Cre-driver rodent lines.

In the field of experimental endocrinology, optogenetics has
been extremely useful for investigating the neuroendocrine
control of pituitary hormone secretion. For example, mice and
rats with ChR expressed only in the GnRH neurons have been
used to examine how these neurons generate pulsatile patterns of
LH. By inserting optic fibres delivering 470 nm blue light into the
brain regions of GnRH-ChR mice that contain the GnRH neuron
cell bodies or their distal processes, it has been possible to
remotely control the electrical activity of groups of GnRH
neurons and determine the patterns of firing required to generate
a pulse of gonadotropin (Campos & Herbison, 2014). By
expressing ChR in other neuronal phenotypes it has also been
possible to explore which cells in the brain innervate the GnRH
neurons and are involved in generating their episodic activity. To
date the most promising up-stream candidate has been the
kisspeptin neurons of the hypothalamic arcuate nucleus.

Optogenetics provides a new research tool enabling the remote,
high-fidelity, control of specific neuroendocrine cell populations
in vivo and, thereby, an unparalleled means through which
investigators can probe the cell networks underlying pituitary
hormone secretion.
10
Campos P & Herbison AE. Optogenetic activation of GnRH
neurons reveals minimal requirements for pulsatile luteinizing
hormone secretion. PNAS 2014 111 18387–18392.
NP2.1
Engineering Cartilage
Marcel Karperien

Department of Developmental BioEngineering, University of
Twente, Enschede, The Netherlands

Background: Articular cartilage is closely related to
epiphyseal growth plate cartilage with one major discriminant:
while epiphyseal growth plate cartilage is transformed into bone
by endochondral ossification, epiphyseal growth plate cartilage
remains stable in a healthy situation. In contrast in diseases like
osteoarthritis articular cartilage acquires characteristics of
epiphyseal growth plate cartilage. The underlying molecular
pathophysiology is largely unknown. Objective and
hypotheses: It is our aim to elucidate the molecular mechanisms
responsible for the transformation of an healthy articular
chondrocyte into a diseased epiphyseal growth plate like
chondrocyte. Understanding these mechanisms may lead to highly
needed biomarkers to assess joint homeostasis as well as protocols
for the derivation of articular chondrocytes from mesenchymal
stromal cells (MSCs) to engineer articular cartilage for therapeutic
purposes. Method: In our studies we combine state of the art
molecular and cellular biological techniques with advanced
chemistry to develop methods for assessing joint homeostasis
and injectable MSC based strategies to repair the damaged
articular cartilage surface in osteoarthritis. Results: We have
identified WNT and BMP signalling as driving forces in
transformation of a healthy articular chondrocyte into a diseased
chondrocyte with potential to serve as biomarkers. In addition we
have developed strategies to derive stable articular cartilage like
chondrocytes from MSCs in vitro. Conclusion: Increased under-
standing of the molecular pathways that differentiate the two types
of hyaline cartilage, i.e. articular cartilage versus growth plate
cartilage has provided new cues that can help in assessing
osteoarthritis much earlier in the disease process which can be
exploited to develop highly needed causal treatment.
NP2.2
Astrocytes and Neuroendocrine Control
Julie A Chowen

Department of Endocrinology, Hospital Infantil Universitario Niño
Jesús, Instituto de Investigación la Princesa, CIBEROBN, Madrid,
Spain

Glial cells are the most abundant cell type in the CNS.
Although they were originally thought to only play a supportive
role for neurons, it is now clear that glial cells are involved in all
aspects of brain function. Understanding how glia, and in
New Perspectives



particular astrocytes, tanycytes and microglia, participate in the
neuroendocrine control of metabolic homeostasis has come to
the forefront in recent years. This is largely due to the
observation that high fat diet-induced hypothalamic inflam-
mation and gliosis have been implicated in the development of
obesity associated secondary complications such as central
insulin and leptin resistance. However, in addition to
participating in pathophysiological processes, glial cells are
also involved in the physiological control of metabolic
homeostasis. Glia are the first line of defense against any attack
on neurons, including nutritional assaults. Tanycytes and
astrocytes transport circulating nutrients and metabolic factors
fundamental for neuronal viability and activity into and within
the hypothalamus. Astrocytes also participate in the rewiring of
hypothalamic metabolic circuits. Astroglia express receptors for
diverse metabolic signals, including various forms of the leptin
receptor. Not only does leptin induce cytokine production by
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astrocytes, but it stimulates morphological changes in these glial
cells and this is associated with modifications in synaptic inputs
to neurons involved in metabolic control. The capacity of
astrocytes to transport glucose and glutamate is modified by
both leptin and ghrelin, indicating an additional mechanism by
which these hormones can modify neuronal metabolism and
synaptic transmission. Indeed, knock-out of the leptin receptor
specifically in astrocytes modifies an individual’s metabolic
response to this hormone. The aim of this talk will be to present
our current understanding of how astrocytes participate in both
the physiological and pathophysiological control of metabolic
homeostasis. Funding: This work was funded by grants from
Fondos de Investigación Sanitaria (PI1302195), Ministerio de
Ciencia e Innovación (BFU2011–27492), Centro de Investigación
Biomédica en Red Fisiopatologı́a de Obesidad y Nutrición
(CIBEROBN), Instituto de Salud Carlos III, and Fundación de
Endocrinologı́a y Nutrición.
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New Technologies
NT1
New Technologies in Imaging
Chris Clark

Developmental Imaging and Biophysics Section, Institute of Child
Health, University College London, London, UK

I will review the latest developments in imaging of the brain
using magnetic resonance. Over the last twenty years imaging of
the diffusion of water molecules in the tissue has emerged as the
method of choice for measuring the structure of brain tissue. The
development of so called diffusion tensor imaging had allowed
measurement of anisotropy which reflects how aligned or coherent
is the underlying structure of myelinated axons in white matter.
For example we have shown in children with growth hormone
deficiency that anisotropy is reduced. Despite the success of
diffusion tensor imaging its limitations have long been recognised,
12
namely that it lacks specificity. For example changes in anisotropy
may be brought about by changes in axonal density and
orientation. A new class of diffusion models have emerged under
the name of ’microstructure imaging’ which allow the inference of
axonal density and diameter. A more recent advance is to couple
this with magnetisation transfer imaging that is sensitive to myelin
content, thereby allowing calculation of g ratio maps which
represents the ratio of the axon to myelin diameter. I will describe
the emergence of these new methods and the prospects for
deploying them in patients with pathologies affecting the
endocrine system in the brain.
NT2
Next Generation Sequencing: Implementing the
100,000 genome project for treatment of NHS
patients

Abstract unavailable.
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Prize Winners
HA1
Mutations in IGSF10 cause Self-limited Delayed
Puberty, via Effects on GnRH Neuronal Migration
Sasha Howarda, Leonardo Guastia, Alessandra Mancinia,
Alessia Davide, Helen Storra, Louise Metherella, Michael Sternberge,
Claudia Cabrerab,d, Helen Warrenc,d, Michael Barnesb,d,
Karoliina Wehkalampif, Valentina Andreh, Yoav Gothilf g,
Anna Cariboni h,i, Leo Dunkela

aBarts and the London School of Medicine and Dentistry, William
Harvey Research Institute, Centre for Endocrinology, Queen Mary
University of London, London, UK, bBarts and the London School of
Medicine and Dentistry, William Harvey Research Institute, Centre
for Translational Bioinformatics, Queen Mary University of London,
London, UK, cDepartment of Clinical Pharmacology, Barts and
The London School of Medicine, William Harvey Research Institute,
Queen Mary University of London, London, UK, dNIHR Barts
Cardiovascular Biomedical Research Unit, Queen Mary University
of London, London, UK, eDepartment of Life Sciences, Imperial
College London, Centre for Integrative Systems Biology and
Bioinformatics, London, UK, fChildren’s Hospital, Helsinki
University Hospital and University of Helsinki, Helsinki, Finland,
gDepartment of Neurobiology, The George S. Wise Faculty of Life
Sciences and Sagol School of Neuroscience, Tel-Aviv University,
Tel-Aviv, Israel, hDepartment of Pharmacological and Biomolecular
Sciences, University of Milan, Milan, Italy, iUniversity College
London (UCL), Institute of Ophthalmology, London, UK

Background: Timing of puberty is associated with height,
cardiovascular health and cancer risk, with a significant public
health impact. Previous studies estimate that 60–80% of variation
in the timing of pubertal onset is genetically determined. Self-
limited delayed puberty (DP) often segregates in an autosomal
dominant pattern, but the underlying genetic background is
unknown. Methods: We performed whole exome sequencing in
52 members of 7 families from our patient cohort with self-limited
DP, with follow-up targeted re-sequencing of candidate genes in a
further 42 families. For one candidate gene we defined tissue
expression in human and mouse embryos by in situ hybridization
and immunohistochemistry. The effects of gene knockdown were
investigated via in vitro neuronal migration assays, and in vivo
using a transgenic zebrafish model with fluorescently labelled
GnRH neurons. Results: We identified four rare heterozygous
mutations in IGSF10 in 29 members of ten unrelated families. All
four variants were in evolutionarily conserved positions and were
predicted by in silico analysis to have a deleterious effect on
protein function. Statistical tests showed a significant difference in
the prevalence of these mutations within DP cases compared to a
general population (PZ4.46!10K3), and a significant association
between these mutations and the delayed puberty trait within our
cohort (PZ3.47!10-4). IGSF10 mRNA shows strong expression
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in the nasal mesenchyme in mouse and human embryos, during
the time-period when GnRH neurons migrate from their nasal
origin towards the hypothalamus. IGSF10 knockdown caused
reduced migration of immature GnRH neurons in the in vitro
analysis, and perturbed migration and extension of GnRH neurons
in the transgenic zebrafish model. Conclusions: We present our
novel finding that IGSF10 mutations contribute to the phenotype
of self-limited delayed puberty in humans, at least in part through
the mechanism of impaired migration of GnRH neurons during
embryonic development.
HA2
A New Syndrome Associated with Mutations in the
Gene for Pregnancy-Associated Plasma Protein A2
(PAPP-A2) Causing Proportionate Short Stature,
High Circulating IGF-I, IGFBP-3, and ALS, Mild
Microcephaly, thin Long Bones and Decreased Bone
Mineral Density in two Unrelated Families
Andrew Daubera, Marı́a T Muñoz-Calvob,c, Vicente Barriosb,c,
Vardhini Desikand, Jesús Pozob,c, Radhika Muzumdare, Gabriel
Á Martos-Morenob,c, Federico Hawkinsf, Horacio Domeneg, Héctor
G Jasperg, Soren Kloverprish, Shoshana Yakari, Cheryl A Conoverj,
John J Kopchickk, Vivian Hwaa, Julie A Chowenb,c, Claus Oxvigh,
Ron G Rosenfeldl, Luis A Pérez-Juradom,n, Jesús Argenteb,c

aChildren’s Hospital Medical Center, Cincinnati, OH, USA,
bHospital Infantil Universitario Niño Jesús, Universidad Autónoma
de Madrid, Madrid, Spain, cCIBEROBN, Instituto de SaludCarlos
III, Madrid, Spain, dChildren’s and Women’s Physicians of
Westchester, Hawthorne, NY, USA, eChildren’s Hospital of
Pittsburgh, Pittsburgh, PA, USA, fHospital Universitario 12 de
Octubre and Universidad Complutense, Madrid, Spain, gRicardo
Gutiérrez Children’s Hospital and CEDIE/CONICET, Buenos Aires,
Argentina, hDepartment of Molecular Biology and Genetics, Aarhus
University, Aarhus, Denmark, iDepartment of Basic Science, New
York University College of Dentistry, New York, NY, USA,
jEndocrinology Research Unit, Mayo Clinic, Rochester, MN, USA,
kEdison Biotechnology Institute, Ohio University, Athens, OH,
USA, lDepartment of Pediatrics, Oregon Health and Science
University, Portland, OR, USA, mDepartment of Genetics, Hospital
del Mar Research Institute (IMIM), University Pompeu Fabra,
Barcelona, Spain, nCIBERER, Instituto de Salud Carlos III,
Barcelona, Spain

Background: PAPP-A2 is a metalloproteinase that specifically
cleaves IGFBPs 3 and 5. Papp-a2 knock-out (KO) mice show a
reduction in body size and skeletal abnormalities. Objective and
hypotheses: Our objective is to report two affected families from
Spain and USA. The Spanish family presents a homozygous
frameshift mutation in exon 3 of the PAPP-A2 gene (c.1927_
1928insAT, p.D643fs25X) resulting in a premature stop codon,
with 2 of 4 siblings affected. The American family has a
homozygous missense variant in exon 8 (c.3098COT), with
three of five siblings affected. We hypothesized that the lack of
IGFBP-3 and -5 proteolysis might increase in their circulating
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levels and limit the release and access of IGF1 to its receptors.
Methods: IGF-I, IGF-II, ALS, IGFBPs 1-6, fIGF-I, insulin, PAPP-
A and PAPP-A2 levels were measured in serum by RIA/ELISA.
Full exome, PAPP-A2 sequencing, in vitro expression of PAPP-A2
wt and mutants and functional PAPP-A2 protease activity and
ternay complex (TC) formation by cross-linking and chromato-
graphy were performed. A skeletal survey was done, as well as
bone mineral density (DXA), trabecular structure (TBS) of the
bones and 3D micro-CT in a tooth of one proband. Results: The 5
affected children exhibit a constant postnatal growth failure and
high circulating IGF-I, IGF-II, IGFBP-3 and ALS levels. The
Spanish children present high spontaneous GH secretion/8hr.
PAPP-A2 was undetectable in the Spanish patients and very low in
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theAmerican children. TheTCs are veryhigh. The Spanishmutation
shows lack of proteolytic activity, while the American mutation
results in expression of PAPP-A2, but at a much lower level than wt
and the expressed protein is cleaved, probably by autoproteolysis.
BMD in the lumbar area was decreased. TBS was into the normal
range. The PAPP-A2 null patient showed decreased enamel
and dentin density. Conclusions: i) A new syndrome involving
PAPP-A2 mutations is described; ii) PAPP-A2 levels should be
measured in patients with short stature and elevated IGF-I; iii) Lack
of PAPP-A2 activity results in reduced fIGF-I; iv) PAPP-A2 is
involved in short stature. Funding: This work was supported by
Fondos de Investigación Sanitaria (FIS) PI13/02195 and CIBER-
OBN. Instituto de Salud Carlos III. Madrid, Spain.
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Working Groups
WG1.1
Short Stature: Blame the Chondrocyte
Jeffrey Baron

NICHD, National Institutes of Health, Bethesda, Maryland, USA

Background: In the past, the GH–IGF1 axis was thought to be
the central system regulating childhood growth and therefore
responsible for short stature and tall stature. Objective and
hypotheses: The objective of this talk is to conceptualize
disorders of linear growth in terms of the underlying growth
plate biology. Method: Powerful, new, unbiased tools have
recently been developed to investigate the genetic control of
childhood growth. These approaches include genome-wide
association studies and exome sequencing. Concomitantly, cell
culture, organ culture, and animal studies have helped elucidate
the mechanisms regulating growth plate chondrogenesis. Results:
Recent findings have revealed that the GH–IGF1 axis is just one of
many regulatory systems that control chondrogenesis in the
growth plate, the biological process that drives height gain.
Consequently, normal growth in children depends not only on GH
and IGF1 but on multiple hormones, paracrine factors, extra-
cellular matrix molecules, and intracellular proteins that regulate
growth plate chondrocytes. Mutations in genes encoding many of
these local proteins cause short stature or tall stature. Similarly,
genome-wide association studies have revealed that the normal
variation in height appears to be due largely to genes outside the
GH–IGF1 axis that affect growth at the growth plate through a
wide variety of mechanisms. Conclusion: Growth plate chon-
drogenesis is the final common pathway through which many
systems regulate childhood linear growth. Consequently, the
primary genetic defects responsible for short and tall stature lie
scattered throughout these many regulatory systems at multiple
different levels.
WG1.2
The Role of NFkB in Growth Plate Chondrogenesis
Francesco De Luca

St. Christopher’s Hospital for Children, Philadelphia, Pennsylvania,
USA

Nuclear Factor kappa B (NF-kB) is a group of seven
transcription factors, including p65 (RelA), c-Rel, RelB,
p50/p105 (NF-kB1), and p52/p100 (NF-kB2). Upon activation
by a wide variety of stimuli, NF-kB translocates to the nucleus,
where it modulates the expression of target genes involved in cell
growth, survival, and death.

Previous evidence indicates that NF-kB regulates bone growth
and development. Mice deficient in both the NF-kB subunits p50
and p52 have retarded growth and shortened long bones. In
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addition, we have previously shown that the NF-kB subunit p65 is
expressed in the growth plate and facilitates longitudinal bone
growth by inducing chondrocyte proliferation and differentiation
and by preventing apoptosis. Furthermore, we have demonstrated
in rodents that NF-kB expressed in growth plate chondrocytes
mediates the promoting effects of GH and IGF-1 on longitudinal
bone growth and growth plate chondrogenesis. Lastly, functional
studies carried out in two children with growth failure and GH
insensitivity, and affected by two different mutations impairing
NF-kB activation, indicate that NF-kB also mediates the growth-
promoting effects of GH in humans.
WG1.3
Genetics of Juvenile Osteoporosis
Outimaija Mäkitiea,b

aChildren’s Hospital, University of Helsinki and Helsinki University
Hospital, Helsinki, Finland; bDepartment of Molecular Medicine
and Surgery, Karolinska Institute, Center for Molecular Medicine,
Stockholm, Sweden

Genetic factors play an important role in osteoporosis. Several
monogenic forms of osteoporosis have been recognized. The most
common is osteogenesis imperfecta (OI) in which heterozygous
mutations in the genes encoding type 1 collagen are responsible for
w90%of the cases. Several rare autosomal recessive forms ofOI have
also been described. In these the defects lie in proteins involved in
posttranslational modification of type 1 collagen. Recent studies
have also identified several forms not related to type 1 collagen. The
WNT-signalling pathway is of key importance for skeletal health,
activation leading to increased and inhibition leading to decreased
bone mass. Mutations in LRP5, encoding a co-receptor for the
pathway, cause the autosomal recessive osteoporosis–pseudoglioma
syndrome or early-onset osteoporosis. Recently heterozygous loss-of
function mutations in theWNT1 gene were shown to lead to early-
onset osteoporosis while homozygousWNT1 mutations resulted in
severe infancy-onset osteoporosis. The first X-chromosomal form of
osteoporosis, resulting frommutations in the gene encoding plastin 3
(PLS3), was described in 2013. PLS3-osteoporosis has its onset in
childhood and results in recurrent peripheral fractures, low BMD,
vertebral compression fractures, and significant height loss in
adulthood. Males are in more severely affected than females. PLS3
may be linked to osteocyte dendrite function and skeletal
mechanosensing. Future studies are needed to elucidate the role of
WNT1 and PLS3 in early-onset osteoporosis and to define optimal
therapy for affected individuals.
WG1.4
Bone Tissue Characteristics in Pediatric Bone Disease
Nadja Fratzl-Zelman

First Medical Department, Ludwig Boltzmann Institute of
Osteology, Hanusch Hospital of WGKK and AUVA Trauma Centre
Meidling, Hanusch Hospital, Vienna, Austria
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Histomorphometric evaluation of transiliac bone samples
represents a standardized tool for studying bone metabolism,
yielding information on bone both static and dynamic parameters
on bone formation and static resorption parameters. Beyond these
routine evaluations, the identical bone biopsy sample can be
further used to assess submicroscopic tissue characteristics of the
bone matrix. At the material level, bone matrix can be considered
as a mineral/organic matrix composite where mineral particles
consisting of stiff carbonated hydroxyapatite platelets (2–4 nm in
thickness) are embedded within long elastic fibrils of type 1
collagen. One important determinant of bone material quality is
the bone mineralization density distribution (BMDD) that can be
measured in the bone biopsy block, using quantitative Back-
scattered Electron Imaging (qBEI). BMDD provides information
on the mean calcium content within the mineralized bone matrix
as well as the heterogeneity of the calcium distribution, reflecting
bone turnover, mineralization kinetics and tissue age. The same
biopsy block can further be used to characterize properties of the
organic matrix by Raman microspectroscopy with a spatial
resolution of w1 mm. In combination with fluorescence labeling,
this offers the capability of characterizing properties of the organic
matrix in addition to the mineral, both as a function of tissue age.
The BMDD and matrix parameters assessed in children and
adolescents are remarkably constant and normative data have been
established that can now be used as references in pediatric
osteology. Such data may be complemented by even higher
resolution techniques, such as small-angle X-ray scattering that
provide information on mineral particle size. Together with bone
histomorphometry, multi-scale characterization of the bone tissue
contributes to differential diagnosis in unclear bone fragility, in
genetic diseases, including osteogenesis imperfecta, pycnodysos-
tosis or X-linked hypophosphatemia or in metabolic disorders
such as chronic kidney disease. These analyses also support the
understanding of the underlying pathophysiological mechanisms
and the effects of treatment.
WG1.5
Fracture Prevention in Cystic Fibrosis
Maria Luisa Bianchi

Bone Metabolism Unit, Experimental Laboratory for Children’s
Bone Metabolism Research, Istituto Auxologico Italiano IRCCS,
Milan, Italy

The pathogenesis of altered bone metabolism leading to bone
mass loss and fractures in patients with cystic fibrosis (CF) is
complex, and can involve malnutrition, malabsorption, lack of
physical activity, vitamin D and K insufficiency, systemic
inflammation, respiratory failure, liver disease, hypogonadism,
and treatment with glucocorticosteroids. Many studies reported
osteopenia, osteoporosis and fractures in adults with CF, with bone
loss starting at an earlier age than in healthy subjects. The most
common fracture sites are ribs and vertebrae (especially thoracic),
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with reported fracture rates as much as tenfold (ribs) and 100-fold
(vertebrae) higher than in the general population. Less data are
available for children, adolescents and young patients. Regular
evaluation of bone mineral density (BMD) is now recommended
in both adult and young CF patients to minimize the risk of
fractures, with their consequent reduced mobility and increased
risk of pulmonary infections. Prevention, early recognition, and
adequate treatment of bone metabolic derangements are now
possible and must be pursued. Nutritional aspects, vitamin D
status, and physical activity are the key components of prevention.
Regarding treatment, both oral and i.v. bisphosphonates (BPs)
have been successfully used in adults with fragility fractures or
significant BMD reduction, in particular patients starting long-
term treatment with systemic glucocorticosteroids or waiting for
lung transplantation. BPs have been rarely used in children and
adolescents with CF, and essentially only in the presence of fragility
fractures (mainly vertebral fractures), as suggested by the
European Cystic Fibrosis Society. A recent multicenter random-
ized, placebo-controlled trial on 171 patients aged 5–30 years
demonstrated the efficacy and safety of oral alendronate in
improving BMD.
WG2.1
New Technologies in Treating Patients with Type 2
Diabetes
Paolo Pozzilli a,b

aArea of Endocrinology and Diabetes, University Campus
Bio-Medico of Rome, Rome, Italy; bCentre of Diabetes,
St. Bartholomew’s and The London School of Medicine,
Queen Mary University of London, London, UK

Background: Technology applied to type 2 diabetes (T2D) is
an area of investigation with important clinical applications.
Objective and hypotheses: There are three issues which should
be considered: is continuous subcutaneous insulin infusions (CSII)
effective for treatment of T2D?What is the level of satisfaction and
quality of life in T2D patients using CSII? Are CSII and glucose
monitoring in T2D relevant from an economic perspective?
Method:We conducted a comprehensive literature search on this
topic. Results: Larger longitudinal trials showed a durable efficacy
of CSII on glucose control accompanied by moderate weight gain.
Diabetes satisfaction scores improved over time with both CSII
and MDI treatments. A insurer cost-of-care study performed
among T2D patients analyzed diabetes treatment costs from T2D
patients on MDI or CSII therapy found a cost-saving reduction in
insulin dose. To improve adherence to CSII therapy, it is
recommended the use of a behavioural contract providing specific
metabolic goals to patients; SMBG frequency and commitment by
the patient to go to the diabetes centre for follow-up visits and
fulfill a detailed list of responsibilities. Conclusion: Diabetes
technology in T2D is an example of personalized therapy, where
evaluation and use should be both appropriate and targeted.
Working Groups



Without a structured approach the new technologies are often
started and maintained improperly with poor cost-effective results.
WG2.2

The Pros and Cons of Using Sulfonylurea before
Genetic Testing in Neonatal Diabetes Mellitus
Michel Polak

IMAGINE Institute, Hôpital Necker Enfants Malades,
Université Paris Descartes, Paris, France

Background: Very early onset diabetes mellitus (neonatal
diabetes mellitus (NDM)) seems to be unrelated to autoimmunity
in most instances. A number of conditions are associated with
NDM, some of which have been elucidated at the molecular level.
Among these, the recently elucidated mutations in the KCNJ11
and ABCC8 genes, encoding the Kir6.2 and SUR1 subunit of the
pancreatic KATP channel involved in regulation of insulin
secretion, account for one third to half of the PNDM cases.1,2,3

Molecular analysis of chromosome 6 anomalies (found in more
than 60% in ‘transient’ NDM), and the KCNJ11 and ABCC8 genes
encoding Kir6.2 and SUR1 (found in around 50% of permanent
NDM), provides a tool to characterized NDM in the neonatal
period. Objective and hypotheses: Proof of concept of the
action leading to endogenous insulin secretion by glibenclamide
has been fully established when the potassium channel display an
activating mutation which impairs membrane depolarization,
insulin secretion and is responsible for neonatal diabetes mellitus.
It is also important to understand that this glibenclamide effect
leading to insulin secretion is also present when the potassium
channel is normal and the cause of neonatal diabetes mellitus
unrelated to potassium channel mutation. The use of glibencla-
mide is therefore possible to treat neonatal diabetes mellitus,
providing that there are insulin secreting cell in the endocrine
pancreas.4 Results: Sulfonylurea therapy appears to be safe and
often successful in neonatal diabetes patients before genetic testing
results are available;4 however, more cases must be studied. Given
the potential beneficial effect on neurodevelopmental outcome,
glycemic control, and the current barriers to expeditious
acquisition of genetic testing, an empiric inpatient trial of
sulfonylurea can be implemented. However, obtaining a genetic
diagnosis remains imperative. Conclusion: The pros and cons of
using sulfonylurea before genetic testing will be discussed.
References: 1. Pearson ER, et al. Switching from insulin to oral
sulfonylureas in patients with diabetes due to Kir6.2 mutations.
N Engl J Med 355 467–477, 2006.
2. Babenko AP, et al. Activating mutations in the ABCC8 gene in
neonatal diabetes mellitus. N Engl J Med 355 456–466, 2006.
3. Busiah K, et al. Neuropsychological dysfunction and develop-
mental defects associated with genetic changes in infants with
neonatal diabetes mellitus: a prospective cohort study. Lancet
Diabetes Endocrinol 1 199–207, 2013.
4. Carmody D, et al. Sulfonylurea treatment before genetic testing
in neonatal diabetes: pros and cons. J Clin Endocrinol Metab 99
E2709–E2714, 2014.
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WG2.3
Are Genetic Tests Necessary before Starting the
Treatment of a Patient with Neonatal Diabetes? CON
Moshe Phillipa,b

aSchneider Children’s Medical Center of Israel, Petah Tikva, Israel;
bSackler Faculty of Medicine, Tel-Aviv, Israel

Neonatal diabetes is defined by hyperglycemia either isolated
or as a part of a syndrome, diagnosed within the first 6 months of
life. This is a monogenic form of diabetes resulting frommutations
in a number of different genes encoding proteins that play a key
role in the normal function of the pancreatic b-cell. To date, over
20 genes have been identified in about 60–75% of cases. A
significant breakthrough was the recognition that a large portion
of patients can be treated with sulfonylurea instead of insulin.
Those include the most common cases of sporadic neonatal
diabetes caused by ATP-sensitive potassium channel mutations
and sometimes other non-syndromic causes. This is an example of
personalized genetic medicine where genetics is associated with
long term prognosis (transient or permanent disease) and
influences the choice of treatment (s.c. or oral). Nevertheless,
genetic analysis is very costly and not available in all clinics.
Furthermore, the laboratory testing may take time thus delaying
the appropriate treatment for a large number of patients.
Therefore, practical approach to treatment selection may be
based initially on clinical judgment. That means, testing the
clinical respond to p.o sulfonylurea shortly after diagnosis, even
before genetic testing results are available. No damage will be done
to those whose respond to p.o sulfonylurea will be tested, due to
the safe profile of sulfonylurea (sulfonylurea is an ‘old’ medication,
not expensive, well tolerated with few adverse events) and the
continued treatment with insulin during the transition attempt.
Early treatment with sulfonylurea has the advantages of improving
metabolic control and reducing diabetes complications, reducing
risk of hypoglycemia related to insulin treatment (especially
important at this age), improving neurodevelopmental impair-
ment that accompanies many cases of neonatal diabetes,
improving quality of life and easy for use at this age, shortening
hospitalization duration and reducing expenses. In summary, it
seems that the benefits of early testing the response to sulfonylurea
before the genetic testing outweighs the risks.
WG2.4
Blood Glucose Monitoring: Which is Better:
Continuous Real-Time or Episodic Real-Time on
Demand? PRO
Revital Nimri

Schneider Children’s Medical Center of Israel, Petah Tikva, Israel

Background: The use of continuous glucose monitoring has
been proven beneficial in improving glucose control. Nevertheless,
its use by the patients is still limited with a high discontinuation
rate, especially in the pediatric population. Real-life data showed a
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30% adherence to treatment after 1 year of use. Objective and
hypotheses: The most likely explanation for the sensor being
underutilized is the significant burden related to its use fraught
with tension and anxiety. The sensor necessitate continual
attention and decision making by patients and caregivers, while
some have difficulty responding to the large influx of data.
Furthermore, it acts as a constant reminder of them being diabetic,
reporting blood glucose levels at all times. The recording of high
and low blood glucose may lead to confrontation between parents
and their children. Others are frustrated by false alarms caused by
sensor inaccuracy and although expected, evidence shows no
reduction in fear of hypoglycemia with its use. Use of episodic real-
time glucose sensor data on demand may improve patient
adherence to sensor use, allowing patients access to data needed
for appropriate decision making regarding insulin dosing.
Method: Several studies showed that continuous glucose
monitoring had no advantage over frequent blood glucose
measurements. Indeed, a recent data from the exchange registry
showed that the target HbA1c can be achieved with seven to nine
measurements of blood glucose. Others studies showed that for
each additional glucose testing the HbA1c is reduced by 0.2%.
However, most patients avoid multiple finger sticks due to the
accompanied inconvenience. A sensor that only shows glucose
levels and trends on demand, when the patient needs the data and
is willing to react, will decrease exhaustion related to sensor use,
decrease the burden of monitoring diabetes and improve patient
compliance and glycemic control. Episodic real-time data on
demand would appear to have all the advantages of continuous
monitoring while at the same time being much more convenient.
Additional advantages of this sensor are the ease of use without the
need for calibration, long use duration and no alarms.
Conclusion: Compliance in management of a chronic disease
depends largely on the ease of application of treatment measures.
As long as the patient is the one that needs to react to the real-time
sensor data, some patients will prefer other means of measure-
ment. Glucose data on demand would appear to offer all the
advantages of sensor monitoring without the burden and hassle.
WG2.5
Blood Glucose Monitoring: Which is Better:
Continuous Real-Time or Episodic Real-Time
on Demand? CON
Olga Kordonouri

Children’s Hospital Auf Der Bult, Hanover, Germany

Background: Self-monitoring of blood glucose is an essential
tool in the optimal management of childhood and adolescent
diabetes. In the last 15 years, an extraordinary development of
reliable devices for real-time continuous glucose monitoring
(CGM) has taken place. Meanwhile, several trials in adults and
children showed that CGM can be associated with improved
glycaemic control, significant reduction of hypoglycaemia and
better quality of life, particularly in those patients with a high
adherence to continuous use. Objective and hypotheses:
Hypoglycaemia fear is one of the leading obstacles to better
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glycaemic control. Fluctuating blood glucose levels have been
shown to be associated with behavioural changes in children with
diabetes as frequently reported by their parents. The continuous
use of CGM devices, particularly in terms of sensor-augmented
pump treatment, can help young patients with diabetes to
overcome these challenges, achieve near-glycaemic control and
improve their quality of life. Method: The advantages and
limitations of real-time continuous glucose monitoring will be
discussed. Results:While CGM is beneficial in both patients using
multiple daily injections and insulin pump users, the latter
combination is more effective. Moreover, new generation of
pumps are combining a continuous glucose sensor with a
mechanism of automatic shut-off in the presence of low glucose
values (low glucose suspend (LGS)) or when a hypoglycaemia is
predicted within 30 min (predictive low glucose management
(PLGM)). The efficacy of the automatic suspension of insulin
delivery was evaluated under challenging conditions both in adults
(automation to simulate pancreatic insulin response (ASPIRE))
and in children (predictive low glucose management in realtime
sensing insulin pump therapy (PILGRIM)) showing a significantly
reduced duration and severity of induced hypoglycemia without
causing rebound hyperglycemia. Conclusion: The implemen-
tation of real-time sensor in diabetes pump treatment (open loop)
has definitively an advantage over episodic real-time on demand
and can be helpful to increase the routine use of CGM. However,
prerequisites for sustainable use of CGM are detailed knowledge,
realistic expectations, high degree of self-control, ability to interact
with negative feedback and maybe even early introduction of
CGM in the management of diabetes.
WG2.6
Type 2 Diabetes Mellitus in Adolescence
Thomas Reinehr

Vestische Children’s Hospital, University of Witten/Herdecke,
Datteln, Germany

Type 2 diabetes mellitus (T2DM) is emerging as a new clinical
problem within pediatric practice. Recent reports indicate an
increasing prevalence of T2DM in children and adolescents
around the world in all ethnicities, even if the prevalence of obesity
is not increasing any more. There are great differences in T2DM
prevalence worldwide. The majority of young people diagnosed
with T2DM was found in specific ethnic subgroups such as
African-American, Hispanic, Asian/Pacific Islanders, and Amer-
ican Indians. Clinicians should be aware of the frequent mild or
asymptomatic manifestation of T2DM in childhood. Therefore, a
screening seems meaningful especially in high risk groups such as
children and adolescents with obesity, relatives with T2DM, and
clinical features of insulin resistance (hypertension, dyslipidemia,
polycystic ovarian syndrome, or acanthosis nigricans). However,
there is an ongoing discussion whether and how to screen for
T2DM (oGTT and HbA1c). The prospective value of impaired
glucose tolerance in adolescence is low since the majority of obese
adolescents demonstrated a normalization of impaired glucose
tolerance after end of puberty. Treatment of choice is lifestyle
intervention followed by pharmacological treatment (e.g.
Working Groups



metformin). New drugs such as dipeptidyl peptidase inhibitors or
glucagon like peptide 1 mimetics are in the pipeline for treatment
of youth withT2DM. Furthermore bariatric surgery is proposed as
a therapeutic option especially in extreme obese adolescents with
T2DM. Recent reports indicate a high dropout of the medical care
system of adolescents with T2DM suggesting that management of
children and adolescents with T2DM requires some remodeling of
current healthcare practices.
WG2.7
The Rationale and Potential Role of Surgery in the
Treatment of Adolescent Diabetes
Thomas H Inge

Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio,
USA

Background: Type 2 diabetes mellitus (T2DM) is a chronic
and disabling disease affecting increasing numbers of adolescents.
Conventional medical therapy presents unique challenges and
seldom stalls progression. Objective and hypotheses: The
objective of this presentation is to discuss the findings of
contemporary, controlled, and prospective trials of surgical
therapy for adult T2DM, which demonstrate dramatic early
glycemic control, improvement in cardiovascular risk factors, and
impactful weight loss. However, in adults, the durability of the
treatment response to surgical treatment may be limited, and
influenced by duration and severity of the disease at the time of
operation, leading to the hypothesis that surgery may more
affectively arrest or reverse beta cell failure, cardiovascular, and
renal damages if used earlier in life. Conclusion: Based on the
evidence in adults, it is appropriate to consider metabolic/bariatric
surgery earlier in the treatment armamentarium for T2DM – and
especially for select adolescents. However, well-designed prospec-
tive studies with hard endpoints that include a detailed assessment
of target organ damage will be necessary to influence the place and
timing of surgery in the treatment algorithm for adolescents.
WG3.1
Maternal, Placental, and Fetal Steroid Hormone
Synthesis: The Key Facts for Understanding DSDs
Christa Flueck

University Children’s Hospital of Bern, Bern, Switzerland

The human fetal adrenal comprises the fetal zone which
produces adrenal androgens (predominantly DHEA and DHEAS)
and the definitive zone which will give rise to the adult adrenal
cortex after birth. Together with the fetal liver and the placenta, it
forms the fetal-placental unit which produces a variety of
estrogens from androgen precursors. Although steroid production
by the fetal adrenal seems not essential for fetal survival during
pregnancy, steroid biosynthetic defects (such as 3b-hydroxysteroid
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dehydrogenase, 21-hydroxylase or 11-hydroxylase deficiency, and
P450 oxidoreductase or aromatase deficiency) may lead to
virilization of 46,XX fetuses through unbalanced androgen
metabolism in the fetal–placental unit. Even under physiologic
conditions the normal fetal adrenal shifts from androgen to
cortisol production during the critical window of the development
of the external genitalia from 6 to 12 weeks gestation to safeguard
the female phenotype. The fetal testis starts producing testosterone
around 7 weeks gestation. Normal testosterone and dihydrotes-
tosterone (DHT) production in the first trimester are crucial for
proper virilization of the external genital organs in 46,XY fetuses.
Therefore, any defect affecting testosterone/DHT synthesis or
action will lead to lack of virilization or undervirilization in males.
Such defects may affect overall steroidogenesis (e.g. StAR) or sex
steroid synthesis only (e.g. HSD17B3 or SRD5A2). Moreover,
recently identified human mutations in genes of the alternative,
backdoor pathway for DHT production establish a role of this
novel pathway for male sex development. By contrast, the ovary
seems steroidogenic quiescent during fetal life and estrogens may
not play a major role in (female) sex development. In addition to
being part of the fetal-placental unit, the placenta is a barrier for
maternal steroids reaching the fetus. Such as placental 11b-HSD
activity inactivates maternal cortisol to cortisone to protect the
fetus. On the other hand, the placenta itself produces CRH and
promotes cortisol production in both mother and fetus in the last
trimester. Placental CRH seems in a positive feedback loop with
fetal cortisol forming a cascade for rapid adrenal growth and
steroidogenesis during late gestation and is possibly responsible
for the involution of the fetal zone after birth.
WG3.2
DSD in Indonesia: The Course of Psychological
Development in Late Identified Patients
Arianne Dessensa, Annastasia Ediatib, Zulfa Juniartob, Erwin Birniec,
Sultana Faradzb, Stenvert Dropb

aErasmusMC–Sophia, Rotterdam, The Netherlands; bDiponegoro
Unversity, Semarang, Indonesia; cUniversity of Groningen,
Groningen, The Netherlands

Background: In Indonesia clinical management of DSD is
challenged by limited knowledge and diagnostic and treatment
facilities. Objective and hypotheses: We investigated patients’
experiences of being raised in physical ambiguity and doubts about
gender and it’s consequences on gender development, social
stigmatization, and quality of life. Method: 118 Indonesian
patients, age 6–41, with 46,XX DSD (nZ27), 46,XY DSD (nZ77),
and chromosomal DSD (nZ14). 118 control subjects matched for
gender, age, and living area. Questionnaires for gender behaviour
and identity, social stigmatization, emotional problems, and
quality of life were translated or developed. Reference data were
collected in 5024 adults, children, adolescents and parents (web-
based and paper and pencil surveys). Construct validity and
reliability of questionnaires were tested with principal component
analysis and Cronbach alpha procedures. Non-parametric and
parametric statistical tests were applied for group comparisons.
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Results: Construct validity and reliability were sufficient for all
measures. Gender change was observed in 7% (6–11 years), 8%
(12–17 years), and 44% (O18 years) of patients. Gender identity
confusion was seen in girls with DSD (6–11 years, PZ0.004 and
12–17 years, PZ0.01). Adult men with DSD reported past cross
gender behaviour (PZ0.01) and identification (PZ0.01) that
disappeared after they changed gender (F/M). Children with
genital ambiguity (P!0.006) and cross gender behaviour
(P!0.001); adults with physical ambiguity (PZ0.001), and adults
who changed gender (P!0.03) suffered social stigmatization.
Social stigmatization elicited depression and withdrawal in girls
(PZ0.002), women (PZ0.009) and youngsters who had changed
gender (PZ0.02). Parents reported emotional problems in their
sons with DSD (PZ0.05); adult men with DSD reported
anxiety/depression (PZ0.04), women with DSD reported social
isolation (PZ0.02). On quality of life, parents reported more
problems in social functioning (PZ0.001) in children with DSD.
Conclusion: High percentages of patients with progressive
masculinization changed gender. Patients experienced social
stigmatization and related emotional problems. Early identifi-
cation and referral, providing medical care, patient education and
enhancement of coping abilities will improve patients’ wellbeing
and should be promoted among Indonesian health practitioners.
WG3.3
European Reference Network: Accomplishments of
the COST Action DSDnet
Olaf Hiort

University of Luebeck, Luebeck, Germany

Background: The European Programme on Cooperation of
Science and Technology (COST) funds the formation of
networking activities with Horizon 2020. In November 2013, the
COST Action DSDnet was started and currently 22 European
countries as well as six additional partner countries participate.
The EU plans to instal European Reference Networks (ERN) by
2016 for defined rare conditions. Objective and hypotheses:
DSDnet encompasses five working groups (WGs) which compile
consented information on i) clinical approaches, ii) genetics and
biology, iii) laboratory aspects, iv) perception of research, and
v) dissemination of information. Method: We had a successful
WG meeting in 2013 which laid the grounds for consented
manuscripts on sharing of genetic information and laboratory
assessement. A survey on the current status of centres of reference
for DSD in the different countries was launched. And a proposal
for clinical assessment is in preparation. The incorporation of
young investigators was propelled forward by a Training School
on ‘Holistic Care in DSD’ and the instalment of Short Term
Scientific Missions (STSM). Results: The consented manuscripts
are under preparation by the WGs and will be distributed shortly.
The training school included 30 trainees from 18 countries and 20
international trainers. Four STSMs were already accomplished.
Conclusion: The COSTAction DSDnet is a tool to provide access
to training, education and research for DSD. It aims to form a
clinical ERN for urogenital rare conditions. Furthermore, it
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provides the basis for further structured international research
grant applications.
WG3.4
I-DSD and I-CAH Registry Update
Faisal Ahmeda, J Brycea, J Jiangb, J Wattb, M E Rodiea

aDevelopmental Endocrinology Research Group,
University of Glasgow, Glasgow, UK;
bEScience, University of Glasgow, Glasgow, UK

Background:Whilst adhering to the highest standards of data
governance and security, the International DSD Registry (www.
i-dsd.org) and the International CAH Registry (www.i-cah.org)
allow standardised collection of data and promote multicentre
collaboration across national boundaries and across multiple
clinical and research disciplines. Results: By April 2015, over 1600
cases had been added by registered users from 41 centres in 22
countries across four continents. A further 76 centres from
another 24 countries covering all six habitable continents have
registered as users. The median year of birth of cases entered is
1999 (range 1927–2014). The commonest disorder type is
disorders of androgen action followed by disorders of gonadal
development. The Registry has been developed into an optional
modular structure for adding clinical data and supports the
development of new primary research through generation of new
modules (such as the newly launched CAH module which allows
the collection of sequential clinic data) and also supports
secondary research on the existing dataset. With the development
of I-CAH, an increasing number of CAH cases have now been
included and currently exceed 300. Other developments over the
last year include the development of patient/participant access and
the involvement of clinical users in a survey performed by DSDnet
Details of current and past studies that have used the I-DSD
Registry are available at its website. In addition to supporting
research and surveys, the Registry also acts a database of experts
and centres of expertise. Conclusions: The I-DSD and I-CAH
Registries are open to new researchers and clinical users who can
register at www.i-dsd.org (I-DSD) or www.i-cah.org (I-CAH). In
addition to acting as a resource for performing studies, the I-DSD
Registry is facilitating the development of a network of DSD
centres and specialists and forms the backbone of initiatives such
as DSDnet. In case of queries please contact the I-DSD Project
Manager, J Bryce (Jillian.Bryce@glasgow.ac.uk).
WG3.5
EU-Study: DSD-LIFE
Birgit Köhlera, Wiebke Arltb, Claire Bouvattierc, Aude Brac de la
Perriered, Claire-Lise Gayed, Hedi Claahsen-van der Grintene,
Peggy Cohen-Kettenisf, Anna Nordenstromg, Catherine Pienkowskih,
Annette Richter-Unruhi, Jolanta Slowikowska-Hilczerj,
Francoise Parisk, Maria Szarras-Capnikl, Nicole Reischm, Ute Thyenn,
Claudia Wiesemanno
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aCharite, Paediatric Endocrinology, Berlin, Germany; bCentre for
Endocrinology, Diabetes and Metabolism, University of Birming-
ham, Birmingham, UK; cHôpital Bicêtre, Université Paris-Sud, Paris,
France; dHôpital Mère-Enfant de Lyon, Université Claude Bernard
Lyon 1, Lyon, France; eNijmegen Medical Center, Radboud
University, Nijmegen, The Netherlands; fVU Medical Center,
Neuroscience Campus, Amsterdam, The Netherlands; gKarolinska
Institutet, Stockholm, Sweden; hLe Centre Hospitalier, Universitaire
de Toulouse, Toulouse, France; iPaediatric Endocrinology,
Westfälische Wilhelms-Universität, Münster, Germany; jAndrology,
Medical University of Lodz, Lodz, Poland; kLe Centre Hospitalier,
Universitaire, Montpellier, Germany; lPaediatric Endocrinology,
Children’s Memorial Health Institute, Warsaw, Poland;
mEndocrinology, Ludwig-Maximilians-Universität, München,
Germany; nPaediatrics, Universität zu Lübeck, Lübeck, Germany;
oInstitut für Ethik und Geschichte der Medizin, Universitätsmedizin
Göttingen, Göttingen, Germany

DSD-LIFE is a comprehensive clinical outcome study
investigating medical, surgical, psychosocial, and ethical issues to
improve treatment and care of patients with the different
diagnoses included in the umbrella term disorders/differences of
sex development (DSD). The multidisciplinary DSD-LIFE
consortium consists of 15 experienced European scientists in the
areas endocrinology, psychology, surgery, gynaecology, urology,
and ethics. In 2013 the study protocol and the online database have
been developed in six languages. Patient support groups have
contributed to the study protocol, physicians, psychologists, and
nurses have received training on standard operating procedures
(SOP) to perform the study in a standardized manner in all study
centres. The study is conducted in Germany, UK, France, Sweden,
The Netherlands, and Poland. The recruitment phase of
participants has started in February 2014 (duration February
2014–30th September 2015). Patients O16 years with the
following diagnoses are invited to partipate in the study: Turner
syndrome, Klinefelter syndrome, congenital adrenal hyperplasia
(CAH), impaired testosterone synthesis (e.g. 5a-reductase-2
deficiency, 17b-HSD3 deficiency, and LH-receptor defects),
impaired androgen action (complete androgen insensitivity
(CAIS) and partial androgen insensitivity (PAIS)), dysgenesis of
the testes or ovaries, mixed gonadal dysgenesis, karyotype
46,XY/46,XX, 46,XX males, ovotestes, and hypospadias. Until
June 2015 the consortium has recruited 1090 patients with the
different diagnoses. A parents website was developed. Data
analysis, publication and development of clinical recommen-
dations will start in 2016 (http://www.dsd-life.eu).
WG4.1
The Endocrine Role of Brown Adipose Tissue
Francesc Villarroyaa,b

aUniversity of Barcelona, Barcelona, Spain; bCIBER Fisiopatologia
de la Obesidad y Nutrición, Barcelona, Spain

Background: The endocrine role of white adipose tissue
(WAT), as a site of release of the so-called adipokines, has been
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recognized for long. Brown adipose tissue (BAT) is the main site of
adaptive thermogenesis in mammals, especially relevant in
neonates and early infancy. The amount and activity of BAT are
associated with a healthy metabolic profile and protection against
obesity, type II diabetes and hyperlipidemia. This biological role of
BAT is traditionally attributed to its capacity of oxidation of
metabolic substrates to fuel thermogenesis. However, recent
findings suggest that BAT activity could result in systemic effects
due to the secretion of endocrine factors, distinct from white
adipokines, the so-called BAT adipokines or batokines. Objective
and hypotheses: Which are the current evidences for an
endocrine role for BAT? Method: Summarizing currently
available literature highlights two main sources of evidence for
an endocrine role of BAT: i) the identification of endocrine factors
preferentially released by BAT versus WAT, which expression and
release is enhanced when BAT is activated and ii) the evidence for
beneficial effects of BAT transplantation that cannot be attribute to
the intrinsic thermogenic activity of the transplated tissue.
Results: Recently reported endocrine factors released by BAT,
specially under therogenic activation of the tissue, include FGF21,
an anti-diabetic hormone, BMP8b and neuregulin-4. These factors
usually combine autocrine action with endocrine effects, acting on
tissues such as liver or WAT. Interleukin 6 and IGF1 are also
proposed to be released by BAT and to account for the beneficial
effects of BAT transplantation on glucose homeostasis and
protection against diabetes. Conclusion: Although the endocrine
role of BAT is an emerging concept, we are still far from a
comprehensive identification of the endocrine BAT secretome.
Identification of BAT adipokines will expand the current
availability of potential therapeutic tools for obesity and associated
metabolic diseases.
WG4.2
A Monomeric Peptide Triagonist for the Treatment of
Obesity and Diabetes
Christoffer Clemmensena, Brian Finana, Timo Müllera,
Richard DiMarchib, Matthias Tschöpa

aInstitute for Diabetes and Obesity, Helmholtz Zentrum Munich,
Munich, Germany; bDepartment of Chemistry, Indiana University,
Bloomington, Illinois, USA

Encouraged by unimolecular dual incretin co-agonists
(GLP1/GIP) to enhance glycemic efficacy (Finan et al. 2013, Sci
Transl Med) and GLP1/glucagon co-agonists to enhance weight
loss efficacy (Day et al. 2009, Nat Chem Biol) and to restore diet-
induced leptin sensitivity (Clemmensen et al. 2014, Diabetes), we
recently developed the first tri-agonist (GLP1/GIP/glucagon) for
the treatment of metabolic disorders (Finan et al. 2014, Nat Med).
Importantly, this concerted triple agonism outperforms the
aforementioned co-agonists by synergistically harnessing the
attributes of each constituent hormone, ultimately resulting in
benefits that rival those of bariatric surgeries. Another strategy we
are currently pursuing involves incretin-based delivery of nuclear
hormones in order to gain synergistic effects while restricting
hallmark toxicities of the nuclear hormone, all of which is
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governed by the use of incretins as a chaperone to selectively target
the nuclear hormones to certain tissues (Finan et al. 2012, Nat
Med). In summary, incretin pharmacology can be enhanced or
exploited through integration of complementary peptide agonism
or through targeting of nuclear hormones. This pharmacological
strategy may provide unprecedented opportunities in the
personalized treatment of heterogeneous metabolic diseases.
WG4.3

Abstract unavailable.
WG4.4

Abstract unavailable.
WG5.1
Impact of Malignancies and Their Treatment on
Reproductive Function in Girls
Charles A Sklar

Memorial Sloan Kettering Cancer Center, New York, New York,
USA

Background: A 5-year survival rates for children/adolescents
diagnosed with cancer are currently w80%, with survival rates
w90% for those with acute leukaemia, the most common type of
cancer in this population. It is estimated that there will be some
500 000 survivors of childhood cancer in the USA by the year
2020. These impressive survival rates are due, in large part, to the
use of multi-modality therapy (i.e., surgery, multiagent che-
motherapy, and surgery) in a large proportion of children with
cancer. Moreover, a smaller percent require very intensive therapy
such as stem cell transplantation (SCT). Ovarian dysfunction,
including premature ovarian insufficiency (POI) and impaired
fertility, is a known complication of certain cancer therapies, less
commonly due to the cancer itself. Objective and hypotheses:
Review prevalence and risk factors for POI and impaired fertility
in survivors of childhood cancer. Results: Primary ovarian
damage has most often been associated with exposure to alkylating
agents (dose–response) and radiation (RT) that includes the ovary
(dose–response). Early onset POI occurs commonly in girls
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exposed to ovarian RT at doses O10 Gy and following high-dose
alkylating agents as is given for SCT. Late onset POI may be seen
following modest doses of alkylating agents and low doses,
!10 Gy, of ovarian RT. Recent data indicate that overall, female
survivors have a modestly decreased risk a pregnancy (RR 0.8) 0.80
compared to population norms. Greatest risk of infertility
observed after pelvic RT O5 Gy and/or exposure to high-dose
alkylating agents. Pelvic RTalso associated with adverse pregnancy
outcomes, including SGA and preterm births as well as neonatal
deaths. Because women are born with a finite number of
primordial oocytes that decline over time, older age at treatment
is associated with a greater risk for POI and impaired fertility
Conclusion: Survivors of childhood cancer exposed to pelvic RT
and high-dose alkylating agents are at high risk of developing POI
and impaired fertility, especially if treated at an older age. Such
individuals may benefit from fertility preservation techniques such
as ovarian tissue cryopreservation and oocyte retrieval, ideally
prior to start of cancer therapy.
WG5.2
Preservation of Fertility Pre-Therapy
Michaël Grynberga,b

aService de Médecine de la Reproduction, Hôpital Jean Verdier,
Bondy, France; bUniversity Paris 13, Bobigny, Paris, France

We are in an exciting and interesting time, when pediatricians
and reproductive endocrinologists across the globe rise to the
challenge of providing fertility services for people with a history of
gonadotoxic diseases. Indeed, developments in numerous medical
fields have improved long-term survival rates for many diseases
that strike children and young adults. However, to survive is no
longer enough. The emphasis is shifting, to enable people to live a
life as normal as possible after cancer; this includes giving them the
best possible opportunity to have their own biological children.
However, recognition of the damaging effects of chemotherapy
and pelvic irradiation, and sometimes of the disease process itself,
in children and patients of reproductive age, is now common
knowledge. As a consequence, innovative technologies and
surgical procedures have been developed in order to give hope
of preserving the potential for biological parenthood after healing.
Though sperm cryopreservation before treatment is a well-
established procedure, routinely performed for more than 20
years, the science and clinical practice of female fertility
preservation remains at a pioneering level. This situation may be
explained by the relative complexity of folliculogenesis and the
large number of possible fertility-sparing treatments. Approaches
to fertility preservation vary greatly, depending on the age of the
patient, the type of disease and the reproductive medicine services
available locally. Ovarian tissue cryopreservation (OTC), despite
its experimental nature, may represent the main option in pre-
pubertal girls. In addition, questions related to the potential of pre-
pubertal ovarian tissue have been recently swept away with the first
live birth reported in a patient having undergone OTC at 14 years
old. However, the OTC procedure is relatively invasive and implies
the reduction of the follicular ovarian stockpile, which is, in some
Working Groups



situations, as genetic premature ovarian failure, conceptually
difficult to accept. In addition, the ovarian tissue may carry
malignant cells that could contraindicate its future use. Therefore,
oocyte vitrification, following controlled ovarian hyperstimulation
or after in vitro maturation, should be discussed. Whatever the
technique used, fertility preservation in prepubertal girl and
adolescents remains a challenge. Ethical aspects and projections
into the future use should be systematically considered.
WG5.3

Abstract unavailable.
WG5.4
Diagnosis and Management of Endometriosis in
Adolescence
Patrick Puttemans

Unit of Reproductive Medicine and Surgical Day Care Unit,
Regional Hospital Heilig Hart, Leuven, Belgium

The presence of endometriosis, from minimal/mild disease up
to the rASRM classification for endometriosis stages III and IV, has
been described repeatedly in adolescent women. The complaints
are common and elicit compassion, but rarely stimulate a
thorough research of the cause. The clinical reality is that common
complaints of dysmenorrhea or acyclic pelvic pain – even before
the onset of menstruation – may hide a disease the severity of
which is not reflected by the degree of discomfort and that already
may have reached a stage in which the future reproductive life of
an otherwise healthy teenager is severely and irreversibly
compromised. Especially in these young women, endometriosis
remains a disease with an unacceptable delay of the diagnosis,
mainly because non-invasive tools are unavailable for the reliable
‘early-stage’ diagnosis of the condition. And that delay is one if not
the most important reason for its progression. The true incidence
of adolescent endometriosis is indeed severely biased by the
necessity of a laparoscopy for the diagnosis. This presentation
intends to elucidate the clinical entity of adolescent endometriosis,
including its pathogenesis and evolution. It also attempts to
accelerate and improve the diagnosis and the treatment of this
often neglected condition. Compared to adult endometriosis,
adolescent endometriosis typically presents with a high percentage
of subtle, yet active implants on the peritoneal surface and inside
small endometriomas of the ovaries whereas the deeply infiltrating
(adenomyotic) type, like in rectovaginal endometriosis, and the
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considerably large and/or bilateral endometriomas are rare. A
first-line diagnostic approach includes the use of a high-resolution
ultrasound and a CA-125 assay during menstruation. Non-
steroidal anti-inflammatory drugs (NSAIDs) and/or a trial
treatment with a monophasic contraceptive pill are the first-line
therapeutic possibilities, provided there are no contraindications.
Although the gold standard for the diagnosis is a standard
transumbilical laparoscopy, transvaginal hydrolaparoscopy
definitely offers a number of advantages in the sexually active
adolescent, both diagnostic and therapeutic.
WG5.5
Uterus Transplantation with Live Births – An Update
Mats Brännström

Stockholm IVF and University of Gothenburg, Gothenburg, Sweden

The last frontier to conquer in female infertility is absolute
uterine factor infertility (AUFI), affecting more than 10 000
women in the UK. Uterine transplantation (UTx) is now the first
available treatment for this large group of women. Adoption and
gestational surrogacy are other means to obtain motherhood, but
the acceptances of these arrangements in the society vary greatly
between societies. Our research group initiated a step-by-step
developmental animal-based research approach on UTx in 1999
and have optimized all aspects of the procedure in several animal
species. Today 11 human UTx ttempts have been made, with the
last nine of them performed by our team. The first two human
UTx-attempts, which were unsuccessful, were done in Saudi
Arabia in 2000 and in Turkey in 2011. In early 2013 our team
completed the surgeries of a series of totally nine human UTx, with
live uterus donors. Eight recipients were MRKH patients and one
had undergone a hysterectomy because of cervical cancer. The
mean age of the recipients was 31.5G3.9 years. Five donors were
mothers and others were close relatives and in one case family
friend. The mean age of the donors was 53.0G7.0 years. IVF
treatments were done before transplantation. The donor surgery
involved uterine isolation with pedicles of the uterine arteries and
veins and including large parts of the internal iliacs. In the
recipient bilateral end-to-side anastomosis was accomplished
between the uterine artery and one major uterine vein on each
side. None needed perioperative blood transfusion and the
hospital stays were 3–9 days. The recipients received two ATG
treatments perioperatively and corticosteroids for 4 days. They
were then only on double immunosuppression with tacrolimus
and MMF and the plan was tapered doses of tacrolimus and
omission of MMF after 6 months, to avoid possible teratogenic
effects of MMF. Two patients had to be hysterectomized during
the initial months due to uterine complications. The other seven
patients have shown regular menstruations from 2 months after
UTx. The first live birth after UTx occurred in September 2014,
when a baby was delivered by c-section in week 31C5 because of
maternal preeclampsia (PE) development. Since then two more
births have taken place and these mothers did not develop PE. A
fourth recipient is expected to deliver in July 2015. The four
successful pregnancies after UTx are proofs-of-concept of UTx as
an effective method to treat uterine factor infertility.
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WG6.1
Incidental Prenatal Diagnosis of Turner Syndrome,
Perspectives of Parents and Professionals
Jacqueline Pieters

MCK Fertility Centre Leiderdorp, Leiderdorp, The Netherlands

In the light of technologic advances in prenatal testing, more
genetic information about the fetus will become available, some of
which may have uncertain clinical significance. In the light of all
new genetic diagnosing technologies, professional guidance of
patients to reliable, tailored, and accurate information is essential.
In this presentation I analyze and discuss the various aspects of
parental attitudes and dilemmas, as well as professional opinions
about the benefits or disadvantages of an incidental finding of a
fetal sex chromosome aneuploidy (SCA). I will focus on the
incidental prenatal diagnosis of Turner syndrome. I will discuss
how to provide accurate and balanced pre-test information to
parents and to guide them to secure additional information. An
incidental prenatal finding of Turner syndrome in routine prenatal
testing procedures always comes as a shock to parents, as they are
often not aware of the possibility of incidental findings and are not
familiar with the syndrome. Moreover, the phenotypic prognosis is
uncertain. Turner syndrome is associated with many diseases, but
in prenatal incidental diagnosis and without any ultrasound
abnormalities, the child might have a better prognosis. I will
discuss a review of the literature. Prenatal pre- and post-test
prenatal counseling should guide parents to a well-informed
decision in whether or not to continue pregnancy and to assist
them in this difficult period in pregnancy with many uncertainties.
Shared decision-making after non-directive counseling by medical
and psychological specialists after an incidental prenatal diagnosis
of Turner syndrome, enhances patient empowerment and
ultimately leads to more satisfaction with the decision to continue
or to terminate. Professional opinions are explored on the (un)
desirability of a prenatal diagnosis of Turner syndrome. It may
lead to more understanding of the child’s needs and a better
parent-child relationship; but the risk of stigmatizing of the child
must be kept in mind. Early medical testing and treatment as well
as early psychological support is possible, which is beneficial for
the prognosis of these Turner girls and may give them better
chances and a better health status later in life.
WG6.2
The Challenges of Prenatal Diagnosis: The Experience
of a Supportive Group for Parents of Children with TS
Maura Foresti

Pediatric Endocrinology Unit, Department of Pediatrics,
S. Orsola-Malpighi University Hospital of Bologna, Bologna, Italy

Background: Prenatal diagnostics (PND), as any achievement
in genetic research, brings ethical and moral dilemmas that need to
be a subject of reflection and debate in modern societies.
Objective and hypotheses: Once the expecting parents have
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undergone PND, data about abnormalities confront them with
moral dilemmas regarding the decision on the life or death of the
unborn child, the responsibility for it, and possible suffering
during its future life. Psychological consequences may regard the
relationship between parents and the newborn. Psychological
effects of this experience sometimes do not appear until years after
the decision. We would like to contribute to identifying the best
practices when PND of TS occurs. Method: We describe the
experience of a group for parents of children withTS conducted by
a psychotherapist (with the collaboration of another psychologist
writing a report). At first we invited all the couples of our clinics
who had a girl with TS (0–10 years old) and new couples joining
every year (overall 12 couples, five who received PND). We
planned a Saturday encounter of 2 h per month (8–10 per year).
The group has now been meeting for 6 years. Results: The group
has allowed parents to name and share many hidden and
unthinkable issues connected to PND of TS. In their own words:
‘I have realized I‘m looking at my child with ‘TS lenses’’, ‘I feel
guilty for my decision of giving her so many problems’, ‘I’m
carrying a backpack full of bad news for her since the ‘PND day’: I
don’t know when, how and what to tell her!’, ‘After PND, I couldn’t
feel her moving in the uterus anymore’. Conclusion: Each
individual who profits and suffers from PND, experiences it in a
very idiosyncratic human way, however our experience underlies
the necessity of supporting parents after a PND of TS with specific
tools. We noticed some differences between PND and post-natal
diagnosis. A supportive group has proved to be a good instrument.
WG6.3
Impact of Age at Start and GH Dose for Height Gain
and Age at Adult Height in TS Girls
Berit Kriström

Department of Clinical Science, Paediatrics, Umeå University,
Umeå, Sweden

Background: Early TS diagnosis permits early GH start and
estradiol (E2) supplementation, approaching adult height (AH) at
normal age and within normal range. However, higher age at
diagnosis is still a challenge according to age for puberty induction
and AH. Objective and hypotheses: The objective from our
long term trials is knowledge enough for personalized treatment in
order to obtain a psychological acceptable age at onset of puberty
and still an attained AH within normal range. Method: Results
from national multicenter studies with GH treatment (33/67 ug/kg
per day) in combination with possible oxandrolone from 11 years
and oral/transdermal estradiol will be presented: 132 prepubertal
TS girls (3–9 or 9–16 years) were allocated into different treatment
groups and followed until AH. Results: HeightS.D.s at start was
K2.8 (vs non-TS prepubertal reference) in all subgroups. Age at
onset of puberty (years) and AH (cm) was for GH33young 14.7,
153.7; GH67young 13.0, 157.2; GH33old 15.2, 156.5; GH67old 14.1,
159.9. Oxandrolone was used in 94% of GH33 and in 54% of the
GH67 group. Pubertal growth was 3.3, 7.7, 7.2 and 9.2 cm
respectively. In multivariate analysis the factors GH dose, age
and duration of puberty (C) all had high impact on AH.
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Conclusion: Younger age at start with higher GH dose results in
increased prepubertal height gain, permitting puberty at normal
age (2 years before low dose) and an AH within normal range. The
girl diagnosed at higher age can still attain an acceptable age for
puberty onset and AH – by using higher GH dose, oxandrolone
and slow E2 dose increment, thus optimizing the treatment tools
GH dose, oxandrolone and E2 in a personalized approach.
WG6.4
Management of Middle Ear and Hearing Problems in
Turner Syndrome – How Can We Do Better?
David Lima, Malcolm Donaldsonb, Emma Jane Gaultc,
Andrew Clementd, Haytham Kubbad, Avril Masone

aRoyal Hospital for Sick Children, Glasgow, UK; bGlasgow
University School of Medicine, Glasgow, UK; cResearch Governance
Office, Glasgow University, Glasgow, UK; dDepartment of
Otolaryngology, Royal Hospital for Sick Children,
Glasgow, UK; eEndocrine Department, Royal Hospital for Sick
Children, Glasgow, UK

Background: Otological problems in Turner syndrome (TS)
are notoriously common and troublesome, often requiring
intervention with adeno-tonsillectomy, insertion of ventilation
tubes and occasionally resulting in serious disease such as
cholesteatoma. Survey of otological problems in the West
of Scotland: A case note review of 174 girls attending the Turner
clinic in Glasgow, Scotland from 1989–2015 found that of 155
patients in whom data were available (current mean (range) age
26.9 (3.8–47.2) years), middle ear problems were documented in
85 (55%). Prevalence was higher with the 45, X (43/64 (67%)) and
45, X/46, XiXq (19/30 (63%)) karyotypes; lower with 45, X/46, XY
(3/10(30%)) karyotype and zero in the seven patients with 45,
X/46, XX. The type of middle ear problem encountered was age-
related. Recurrent acute otitis media (AOM) and otitis media with
effusion (OME) affected young girls – 31/60 girls with recurrent
AOMwere aged !5 years; while 42, 34 and 7 of 83 girls with OME
were aged !5, 5–10 and O10 years. By contrast 22/32 patients
with chronic perforation of tympanic membrane and 10/11 with
retraction pocket were aged 5–15 years. Seven (4.5%) girls aged
11.9 (7.5–15.2) years developed cholesteatoma – a far higher
prevalence than in the general population (3–6 per 100 000). Five
(3.2%) girls aged !15 years were recorded as having sensori-
neural hearing loss, with 10 (6.5%) receiving hearing aids.
However, data are incomplete for the adult population and a
questionnaire-based survey is about to be launched. Suggested
strategies to improve management of ear problems in TS:
The UK TS Support Society reports that many girls present
initially to the Ear Nose and Throat (ENT) clinic before TS is
diagnosed, indicating the value of educating ENT specialists in
early recognition. Otoscopy training should be offered to
paediatricians caring for TS so that effusions, perforations and
retraction pockets can be diagnosed promptly and accurately.
Patients and families require written information, with clear
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guidelines as to when to seek medical advice (e.g. purulent/offen-
sive ear discharge for O5 days). A prospective study examining
the benefit of early antibiotic prophylaxis in girls at particular risk
of middle ear sepsis (e.g. those with 45, X and 46, XiXq karotypes)
should be discussed.
WG6.5
Report on the Progress and Difficulties on
Transdermal Estradiol Supplementation in Europe
Theo Sasa, Carina Ankarberg-Lindgrenb

aDepartment of Pediatrics, Dordrecht and Department of
Endocrinology, Albert Schweitzer Hospital, Sophia Childrens’
Hospital/Erasmus Medical Center, Rotterdam, The Netherlands;
bDepartment of Pediatrics, Göteborg Pediatric Growth Resarch
Center, Sahlgrenska Academy at Gothenburg University,
Gothenburg, Sweden

Background: The Turner syndrome (TS) Working Group of
the ESPE intends to start an international study comparing
transdermal estradiol (E2) vs oral E2 in Europe in girls with TS.
For this, stable and reliable products for children are needed, for
use in different countries with different climates. It has previously
been shown that E2 matrix patches for adults can be cut in smaller
pieces to administer low doses for pubertal induction in girls. The
Turner Working Group plan to extend the knowledge of the use of
the (cut) patches for children, as no pharmacological company will
perform this important work. Consequently, in vitro studies are
necessary before going further to the clinical study. After this
study, we expect to have the knowledge and experience to ask to
the pharmacist to cut different patches in a standardized way and
we can give advices to patients and parents about the storage
conditions in different countries with different temperatures
during the year. Objective and hypotheses: Assess the
consequences of cutting the patch on the distribution of E2 over
the surface and storage conditions of cut pieces. Method: The
study will include five patches from different manufacturers in
Europe. E2 concentrations in patches stored in sealed sachets and
cut pieces after storage in C30C and C35C for up to 4 weeks will
be determined in parallel with storage in C21–23C. Results: In a
pilot study, one of the E2 matrix patches after cutting into pieces
were stored together with the remaining patch in its foil-lined
sachets, either in a plastic bag in the fridge i) in a plastic bag in
room temperature ii) or just in room temperature iii). Storage for
0, 1, 2, 3, 4 and 5 days were compared. Our in vitro study showed
that the patches contained the expected drug amount E2 and it was
evenly distributed on the surface. After cutting the patches, E2
concentrations were stable in 22 C for at least 1 week in its sachet.
Conclusion: The ESPE TS Working Group hopes to get the
possibility to perform this in vitro study in order to obtain more
knowledge about storage conditions of cut pieces from different
estrogen matrix patches, and consequently a better way to induce
puberty in TS.
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WG7.4
Long-Term Outcome of a Male Preschooler Treated
for Central Precocious Puberty
Jan Footea,b

aBlank Children’s Endocrinology Clinic, Des Moines, IA, USA;
bUniversity of Iowa College of Nursing, Iowa City, IA, USA

Background: A 3.6-year-old Caucasian male presented with
rapid onset of deep voice, facial hair, Tanner stage 2 testes, Tanner
stage 3 pubic hair, penile length 9.5 cm, growth velocity (GV)
13.1 cm/year, and bone age 7 years. Evaluation was consistent with
central precocious puberty and ruled out other pathology.
Standard weight-based gonadotropin-releasing hormone agonist
(GnRHa) therapy was initiated. GV increased to 16.6 cm/year,
puberty advanced further, and bone age was 11 years at age 4.1
years. Predicted adult height was 28 cm ! mid-parental height
(MPH). Objective and hypotheses: The objective was to
suppress puberty. The hypothesis was that individualized
GnRHa therapy would suppress puberty and optimize height
potential. Method: Leuprolide acetate depot-ped IM injections
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were increased from 11.25 mg every 28 days to 15 mg every
28 days. Due to continued progression of puberty, leuprolide was
increased to 15 mg every 25 days. Growth and pubertal
development were monitored closely. Results: Individualized
GnRHa therapy was well tolerated. Progression of puberty and
bone age slowed significantly. When he was 11.8 years of age, bone
age was 14.5 years, height was 14.2 cm below MPH, testes and
pubic hair were T4, and treatment was discontinued. Puberty
progressed over the next 2 years. Near final adult height was
4.6 cm belowMPH. Conclusion: This case demonstrates the long-
term outcome of individualizing GnRHa therapy until pubertal
suppression was achieved in a young male. No literature was
identified on increasing GnRHa dose and frequency when
standard therapy fails to suppress puberty, therefore further
study is needed.
WG7.5
Pan-Canadian Experience of Pediatric Endocrine
Nurses Assisting Youth Through Gender Transition
Nicole Kirouac

Health Sciences Centre Winnipeg, Winnipeg, Canada

Background: Increasing referrals for transgender youth
demonstrated a lack of local interprofessional comprehensive
programs for transgender youth. Pediatric endocrine clinics across
Canada have collaborated with other disciplines to provide
increasingly comprehensive assessment and treatment programs
for transgender youth. Objective and hypotheses: Share a case
study of a Canadian youth’s experience with the Gender Dysphoria
Assessment and Action for Youth (GDAAY) program. Review of
pediatric endocrinology nurses roles within interdisciplinary
teams in assisting youth through gender transition across Canada.
Method: Review a case from first referral through telephone
triage, intake, diagnosis and treatment with the support of the
pediatric endocrine nurse. Results: An interprofessional team
approach to gender dysphoria assessment and action for youth is a
leading model of care for other clinics across the country.
Conclusion: Canadian youth with gender dysphoria have
increasing access to assessment and treatment programs through
local interprofessional clinics with pediatric endocrinology nurses
across the country.
WG7.6

Abstract unavailable.
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Free Communications
FC1.1
A Genomic Atlas of Human Gonad and Adrenal
Development
Andrew Duncan, Federica Buoncore, Lin Lin, Martino Barenco,
Mike Hubank, Dianne Gerrelli, John Achermann

UCL Institute of Child Health, London, UK

Background: The adrenal glands and gonads develop from an
area of intermediate mesoderm between 6 and 10 weeks post
conception (wpc) in humans. Elucidating the genomic com-
ponents and pathways in these processes could reveal novel
aspects of human developmental biology and new factors
implicated in adrenal insufficiency and DSD. Objective and
hypotheses: To develop a unique genomic atlas of adrenal and
gonad development during critical stages of human embryonic
organogenesis. Method: In collaboration with the Wellcome
Trust-MRC Human Developmental Biology Resource, RNA was
extracted from 58 tissue samples between 6 and 10 wpc (22
adrenal, 20 testis, 10 ovary, 6 control). Gene expression was
determined using Affymetrix Exon 1.0 ST arrays, generating 1.5
million data points. Global differences in gene expression between
tissues were elucidated using Bioconductor and Partek. A novel
phenomenological mathematical model was developed to inves-
tigate time-series changes across the dataset. Data were validated
with qRT-PCR and immunohistochemistry. Results: The adrenal
gland develops a specific genomic signature early in development
with marked differential expression of known genes (e.g.
CYP17A1, CYP11A1, STAR, MC2R) and novel genes (e.g. OSAP,
MAP3K15, ASB4). In the developing testis, SRY was the
differentially expressed Y-chromosome gene at 6 wpc. By
modelling resultant SOX9 upregulation, several potential new
testis development genes were identified (e.g. CITED1, ZNF280B).
Known steroidogenic genes showed consistent upregulation
around 8 wpc in the testis with a sigmoidal time-series pattern.
By combining adrenal and testis datasets, several potential novel
steroidogenic components were identified (e.g. GRAMD1B,
SLC16A9). Ovarian genes were enriched for germ cell factors,
olfactory receptors and NPY. Remarkably, the only transcription
factor differentially expressed in adrenal, testis and ovary was
SF-1/NR5A1. Conclusion: A unique, highly-validated genomic
atlas of human adrenal and gonad development has been
generated. This resource is revealing novel pathways in human
development and new candidate genes for adrenal and reproduc-
tive disorders. Funding: JCA is a Wellcome Trust Senior Research
Fellow in Clinical Science (098513). The human embryonic and
fetal material was provided by the Joint MRC/Wellcome Trust
grant number 099175/Z/12/Z Human Developmental Biology
Resource (http://hdbr.org).
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FC1.2
Involvement of the Wnt/b-catenin Pathway, SF1,
DAX1 and Stem/Progenitor Cell Markers in Paediatric
Adrenocortical Tumors
Marcelo M Cavalcantia, Letı́cia F Leala, Fernanda B Coellia, Carlos
A Scridelia, Carlos A F Molinaa, Silvio Tuccia, Carlos E Martinelli Jra,
Jose A Yunesb, Maria J Mastellarob, Ayrton C Moreiraa, Leandra
N Ramalhoa, Margaret Castroa, Sonir R Antoninia

aRibeirao Preto Medical School, University of Sao Paulo, Ribeirao
Preto, Sao Paulo, Brazil; bBoldrini Children’s Center, Campinas,
Sao Paulo, Brazil

Background: Activation of the Wnt/b-catenin pathway is
frequent in adrenocortical tumors (ACTs). This pathway and
DAX1, a negative regulator of SF1 expression, control adrenal
stem/progenitor cells, which can be involved in ACTs formation.
Objective: To analyse the association between the Wnt/b-catenin
pathway and the expression of a stem cell marker (NANOG),
STAT3, DAX1 and SF1 in ACTs.Methods: Patients: 70 paediatric
and 18 adults with ACTs; Control adrenals: 13 children and 13
adults. mRNA expression of DAX1, SF1, STAT3 and NANOG
evaluated by qPCR. Protein expression of SF1 and DAX1 evaluated
by immunohistochemistry. Copy number variation of SF1 and
DAX1 evaluated by MLPA. In vitro the effect of inhibition of the
Wnt/b-catenin pathway with PNU on NANOG expression was
evaluated in H295 adrenal tumour cells. Results: Decreased
expression of SF1 mRNA was found in 84% of paediatric ACTs
(PZ0.02) but not in adult ACTs (PZ0.49). Conversely, over-
expression of DAX1 mRNA was found in 89% of adult ACTs
(P!0.01) but not in paediatric ACTs (PZ0.65). STAT3 mRNA
expression was higher in adult than in paediatric ACTs (P!0.01).
p.S45P CTNNB1/b-catenin mutated ACTs presented increased
expression of NANOG (P!0.01). In vitro inhibition of the Wnt/
b-catenin pathway impaired NANOG mRNA expression in a
dose-dependent manner (P!0.01). At protein level, moderate or
strong nuclear staining of SF1 was found in 78 and 19% of
paediatric and adult ACTs, respectively. Moderate to strong
nuclear staining of DAX1 was found in 48% of paediatric ACTs but
not in adult ACTs, in which only weak nuclear staining was
present. MLPA analysis revealed SF1 gene amplification in 23 and
15% of paediatric and adult ACTs, respectively. Conclusion: Post-
translational mechanisms, likely associated with the loss of
inhibition exerted by DAX1, regulate the overexpression of SF1
in paediatric ACTs. NANOG may play a role in Wnt/b-catenin
activation in ACTs, particularly in the presence of the p.S45P
b-catenin mutation. Funding: CAPES, FAPESP and CNPq.
FC1.3
Aldosterone and Mineralocorticoid Receptor as
Inducers of Immune Markers in Peripheral Blood
Mononuclear Cells: Beyond Elevating Blood Pressure
Andrea Vecchiolaa, Natalia Muñoz-Durangod, Mariana Cifuentesc,
Carlos Lagosa, Cristóbal Fuentesa, Luis-Martı́n Gonzáleza,
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David Ortiza, Cristian Carvajala, Alejandra Tapia-Castilloa,
Carolina Valdiviaa, Alejandro Martı́nez-Aguayoa, Fidel Allendeb,
Sandra Solarib, Rodrigo Bancalaria, Hernán Garcı́aa,
Carmen Campinoa, René Baudranda, Alexis Kalergisd,
Carlos E Fardellaa,d

aMolecular Endocrinology Laboratory, Department of
Endocrinology, School of Medicine, Pontificia Universidad Católica
de Chile, Santiago, Chile; bDepartment of Clinical Laboratories,
School of Medicine, Pontificia Universidad Católica de Chile,
Santiago, Chile; cInstitute of Nutrition and Food Technology
(INTA), Universidad de Chile, Santiago, Chile; dMillennium
Institute of Immunology and Immunotherapy, Santiago, Chile

Background: In vitro studies suggest a broader role for
aldosterone, beyond elevating blood pressure. Clinical data
support the notion that aldosterone can directly alter the function
of the immune system and can participate in low-grade
inflammation which leads to blood pressure elevation and end
organ damage. Objective and hypothesis: To assess in humans,
whether aldosterone plasma levels and mineralocorticoid receptor
(MR) expression associate with immunological markers in
peripheral blood mononuclear cells (PBMCs). Methods: We
recruited 228 subjects (11-67 years, BMI 27.09G4.8 kg/m2, 61%
female). We measured in blood samples: aldosterone, hsCRP, and
IL17. Sodium was measured in serum and urine. We isolated
mRNA from PBMCs and evaluated MR, pathogen-activated
molecular patterns (PAMPs like TLR-4, TLR-2, CD-14), damage-
activated molecular patterns (DAMPs like Hsp-90, NGAL) and
IL17 expression by q-RT-PCR. Statistics was done by Spearman.
Results: Aldosterone plasma levels were directly associated to
CD-14 mRNA expression (rZ0.2998 PZ0.0022) and inversely
associated with age (rZK0.2904 P!0.00001), Na_S (rZK0.2150
PZ0.0011) and Na_U (rZK0.1995 PZ0.0025). There was no
association with hsCRP, TLR-4, TLR-2 nor DAMPs expression.
Neither did IL17 levels or expression. MR mRNA expression in
PBMCs was directly associated to IL17 levels (rZ0.2459
PZ0.0217) and IL17 expression (rZ0.4472 PZ0.0002). It was
also directly associated to CD-14 (rZ0.6769 P!0.0001) and
NGAL (rZ0.3216 PZ0.0024) expression, and inversely associated
to Hsp-90 (rZK0.2591 PZ0.0258) expression. There was no
association with TLR-2, TLR-4 expression neither hsCRP levels.
Conclusion: Aldosterone plasma levels and/or MR-expression in
PBMCs are associated to PBMC inflammatory activation markers,
which could predispose to autoimmune disorder development.
FC1.4
Congenital Adrenal Hyperplasia due to 21 OH
Deficiency: Final Height Before and After Newborn
Screening Era in Emilia-Romagna Region, Italy
Federico Baronio, Soara Menabò, Ilaria Bettocchi, Lilia Baldazzi,
Federica Tamburrino, Francesca Montanari, Alessandra Cassio,
Laura Mazzanti, Antonio Balsamo

Pediatric Endocrinology Program, Pediatric Unit, S.Orsola-Malpighi
Hospital University of Bologna, Bologna, Italy
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Background: Final height (FH) in patients (pts) with
congenital adrenal hyperplasia (CAH) due to 21-hydroxylase
deficiency (21OHD) is often under the genetic target, despite
improvement of new therapeutic strategies. Objective and
hypotheses: The aim of this study is to evaluate FH in a cohort
of pts with CAH due to 21OHD diagnosed before and after
newborn screening (NBS) era in Emilia-Romagna, Italy. Method:
We evaluated final height, genotype and treatment of 103 21OHD-
CAH pts, diagnosed and treated at our Pediatric Endocrinology
Unit in the last 40 years, before (57 pts, 21 M-group A) and after
(46 pts, 20 M-group B) NBS era. Our pts were subdivided in three
sub-groups upon severity of genotype (salt wasting-SW, simple
virilizing-SV, non classical-NC). Other than classical treatments
(gluco and mineralocorticoids, NaCl salts), 14 cases underwent
GnRH analogue (9 pts), GnRH analog C growth hormone (GH)
(3 pts), GH (2 pts) for severely reduced projected adult stature.
Results: FH of males of group B with severe forms (SWCSV) is
higher than that of pts with severe forms of group A. FH has
negative correlation (P!0.001) with age at diagnosis in severe
forms (61 cases), in particular in SV males of group B (P!0.01).
These pts show better final height (P!0.005) than SV males of
group A. Glucocorticoid dose is lower in pts of group B than that
of group A, with statistical significance in females only. Pts with
NC forms, both males and females, diagnosed before and after
NBS show similar final height. The three cases treated with
GnRHCGH reached FH above mid-parental target height.
Conclusion: In our study the introduction of NBS significantly
improved FH only in males with severe forms. Further studies are
needed to increase the number of pts with final height to
extensively evaluate our results on a larger group of cases.
FC1.5
Atypical Presentation of Six Patients with Mutations
in the Side Chain Cleavage Enzyme CYP11A1
Li Chana, Angela Huebnerb, Helen Spoudeasc, Tim Cheethamd,
Louise Metherella

aQueen Mary University of London, London, UK; bTechnical
University of Dresden, Dresden, Germany; cGreat Ormond Street
Children’s Hospital, London, UK; dRoyal Victoria Infirmary,
Newcastle, UK

Background: Mutations in the side chain cleavage enzyme,
(CYP11A1) cause congenital adrenal insufficiency, with complete
or partial 46XY sex reversal. The disorder manifests with adrenal
and gonadal insufficiencies along with derangements of the
renin/angiotensin system. Objective and hypotheses: To obtain
a genetic diagnosis in six patients with adrenal insufficiency of
unknown aetiology. Patients 1 and 2 are sisters with ACTH
resistance, having high ACTH levels, low glucocorticoids, no
response to exogenous ACTH and no pigmentation. Patients 3 and
4 have FGD and subclinical hypothyroidism. The patients are
adult now and female patient 4 has suffered three miscarriages.
Patient 5, with a diagnosis of lipoid adrenal hyperplasia, presented
with adrenal failure in early life with mineralocorticoid and
glucocorticoid deficiency and had big adrenals in the neonatal
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period. Patient 6 had a salt wasting early neonatal history and was
hyperpigmented in infancy. He was treated as a case of Addison’s
disease despite normal renin and aldosterone levels. Method:
Whole exome sequencing was undertaken on genomic DNA of the
patients. Variants in seven genes; MC2R, MRAP, STAR, CYP11A1,
NNT, MCM4 and TXNRD2 were assessed for causality. Results:
All patients had CYP11A1 mutations; homozygous A359V
(patients 1 and 2), compound heterozygous mutations I279Yfs*9
and *122Rext*68 (patients 3 and 4), compound heterozygous
R120Q and Q395K (patient 5) and compound heterozygous
E314K and an exon5/intron5 splice site mutation (patient 6). The
A359V and I279Yfs*9 mutations have been previously reported
and in homozygosity shown to cause severe cases of CAH, all other
variants were novel, with the exception of the E314K (aka rs6161
with a minor allele frequency 0.001). Conclusion: The presen-
tation varied between cases, ranging from a patient with neonatal
salt wasting/adrenal crisis and large adrenals to a pair of non-
pigmented sisters aged 2 and 4 years on glucocorticoid
replacement alone. These cases emphasize the utility of whole
exome sequencing as a tool for improved diagnosis and therefore
patient management/genetic counselling in the endocrine clinic.
FC1.6
An Update on Noninvasive Prenatal Diagnosis of
Congenital Adrenal Hyperplasia Using Cell-free
Foetal DNA in Maternal Plasma
Maria Newa, Yu Tongb, Peiyong Jiangb, Christian Pinaa,
K C Allen Chanb, Ahmed Khattaba, Gary J W Liaob, Mabel Yaua,
Se-Min Kima, Rossa W K Chiub, Li Suna, Mone Zaidia, Y M Dennis Lob

aIcahn School of Medicine at Mount Sinai, New York, New York,
USA; bCentre of Research into Circulating Fetal Nuceic Acids, Li Ka
Shing Institute of Health Sciences, The Chinese University of
Hong Kong, Hong Kong, China

Background: Congenital adrenal hyperplasia (CAH) arises
from mutations in CYP21A2 gene, which encodes for the
steroidogenic enzyme 21-hydroxylase. Currently employed chor-
ionic villus sampling and amniocentesis provide genetic results at
w14 weeks of gestation at the earliest. At this time, the genitalia of
the affected female foetuses have already become virilized. To
prevent genital ambiguity, prenatal treatment with dexamethasone
must begin on or before gestational week 9. This means that all
mothers, even those pregnant with male and unaffected female
foetuses, must receive dexamethasone before the genetic mutation
are known, highlighting the need for earlier genetic diagnosis
in utero. Objective and hypotheses: Massively parallel
sequencing (MPS) on plasma from pregnant mothers at 6 weeks
of gestation could potentially provide the diagnosis of CAH,
noninvasively, before the 9th week of gestation. Method: Twenty
families, each with a proband affected by classical CAH, were
recruited. Cell free foetal DNA was obtained from 3.6 ml of
maternal plasma. Using hybridization probes designed to capture a
6 Mb region flanking CYP21A2, targeted MPS was performed to
analyze genomic DNA samples from parents and proband to
determine parental haplotypes. Plasma DNA from pregnant
54th Annual Meeting of the ESPE
mothers also underwent targeted MPS to deduce foetal inheritance
of parental haplotypes. Results: In twenty families, the foetal CAH
status was correctly deduced by targeted MPS of DNA in maternal
plasma, obtained as early as 5 weeks and 6 days of gestation.
Conclusion: MPS on 3.6 ml plasma obtained from pregnant
mothers at 6 weeks of gestation could potentially provide the
diagnosis of CAH, noninvasively, before the 9th week of gestation.
Only affected female foetuses will thus be treated. Our strategy
represents a generic approach for noninvasive prenatal testing for
an array of autosomal recessive disorders.
FC2.1
Whole Exome Sequencing Analysis of Patients with
Autosomal Recessive Hypophophatemic Rickets
Identified Mutations in DMP1, ENPP1 and SLC34A3
Dong Lia, Yardena Tenenbaum-Rakoverb, Lifeng Tiana,
Cuiping Houa, Cecilia Kima, Hakon Hakonarsona,c, Michael Levinec,d

aThe Center for Applied Genomics, The Children’s Hospital of
Philadelphia, Philadelphia, Pennsylvania, USA; bPaediatric
Endocrine Unit, Ha’Emek Medical Centre, Afula, Israel;
cDepartment of Pediatrics, University of Pennsylvania School of
Medicine, Philadelphia, Pennsylvania, USA; dDivision of
Endocrinology and Diabetes, Center for Bone Health, The Children’s
Hospital of Philadelphia, Philadelphia, Pennsylvania, USA

Background: Hypophosphatemic rickets (HR) is most
commonly X-linked or autosomal dominant, but autosomal
recessive (AR) forms have been described. ARHR1 (DMP1) and
ARHR2 (ENPP1) share identical biochemical characteristics of
excessive renal phosphate wasting due to increased circulating
levels of the phosphatonin FGF23 and low serum levels of
1,25(OH)2D. By contrast, in hereditary hypophosphatemic rickets
with hypercalciuria (HHRH) phosphaturia is due to defects in the
renal type 2c sodium phosphate cotransporter encoded by
SLC34A3, with suppressed levels of FGF23 and consequently
elevated levels of serum 1,25(OH)2D and urine calcium.
Objective and hypotheses: To use whole exome sequencing
(WES) to identify the genetic basis for HR rickets in four kindreds
with AR transmission. Method: We obtained clinical and
biochemical data and performed WES for four kindreds. Results:
The three affected boys of family 1 were initially diagnosed with
HR based on severe signs of rickets of both knees but with elevated
serum 1,25(OH)2D levels; the parents were healthy first cousins of
Arab-Bedouin descent. We identified a known frameshift variant,
c.295_296delGG, in DMP1. Affecteds are homozygous, both
parents are heterozygous and maternal grandmother is wild
type. The affecteds from families 2 and 3 were also suspected to
have HR, but they also had borderline to high PTH levels and very
low 25(OH)D levels. WES revealed homozygous mutations in
ENPP1 in affecteds from family 2 (c.1499AOG:p.H500R) and
family 3 (c.755AOG:p.Y252C). In family 4, two children had HR
with elevated 1,25(OH)2D and developed hypercalcemia after
moderate vitamin D supplementation; we confirmed a
homozygous variant, c.709GOA:p.D237N, in SLC34A3, that
cosegregated with the phenotype. Conclusion: We report 2
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novel mutations in ENPP1 and 1 known mutation in DMP1
in patients with ARHR2 and ARHR1, respectively. The HHRH
phenotype is further extended by illustrating that patients with
SLC34A3 mutations have vitamin D sensitivity that can lead to
hypercalcemia.
FC2.2
Identification of Mutations in TBX1 and AIRE in
Isolated Hypoparathyroidism Patients
Dong Lia, Sarah Schnellbacherb, Lifeng Tiana, Cuiping Houa,
Cecilia Kima, Hakon Hakonarsona,c, Michael Levineb,c

aThe Center for Applied Genomics, The Children’s Hospital of
Philadelphia, Philadelphia, Pennsylvania, USA; bDivision of
Endocrinology and Diabetes, Center for Bone Health, The Children’s
Hospital of Philadelphia, Philadelphia, Pennsylvania, USA;
cDepartment of Pediatrics, University of Pennsylvania School of
Medicine, Philadelphia, Pennsylvania, USA

Background: Hypoparathyroidism may manifest either as an
isolated disorder or as a component of a more complex syndrome.
Molecular genetic studies indicate that mutations in PTH, CASR,
GCM2 and GNA11 are causes of isolated hypoparathyroidism (IH)
and mutations in GATA3, TBCE, FAM111A, AIRE and TBX1 are
associated with different complex syndromes with hypoparathyr-
oidism. Objective and hypotheses: To identify the underlying
genetic basis for IH two multigenerational families with negative
PTH, CASR, GCM2 and GNA11 sequencing. Method: Whole
exome sequencing (WES) was performed in three affecteds in
family 1 and five affecteds from two generations in family 2.
Results: WES analysis in family 1 revealed that affecteds were
compound heterozygotes for two previously identified mutations
(c.967_979delGCCTGTCCCCTCC:p.L323SfsX51 and c.995C
(3_5)delGAGinsTAT) in AIRE, which is implicated in auto-
immune polyglandular syndrome type 1 (PGA1). In PGA1
hypoparathyroidism is usually associated with adrenal insuffi-
ciency and candidiasis, which were not present in the three
affected patients now aged 40-50 years. For family 2, all affecteds
carried a novel heterozygous splice-altering mutation in TBX1,
which is located at 22q11. This mutation showed reduced
penetrance – 8 affecteds all have splicing mutation and some
unaffecteds as well. Previously studies showed either gain of
function or loss of function TBX1 mutations can lead to DGS or a
DGS-like syndrome with craniofacial features, but the prevalence
of hypoparathyroidism is only about 30%. A similarly low
prevalence of hypoparathyroidism occurs in DGS due to the
3Mb deletion. The limited phenotype of IH in family 2 suggests
that manifestation of the splicing defect may be tissue-specific,
a hypothesis we are now testing in zebrafish. Conclusion: Our
identification of mutations in AIRE and TBX1 in patients with IH
refines the phenotypic spectrum of clinical and endocrine
abnormalities associated with these genes, and extends the number
of candidate genes that can cause IH.
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High Success of a Next Generation Sequencing Panel
for the Molecular Diagnosis of Rare Skeletal
Dysplasias
Jimena Barrezaa,b, Carlos I Rivera-Pedrozaa, Lucia Sentchordi-
Montanéa,c, Elena Vallespina,b, Victoria E F Montañoa,
Elena Mansillaa,b, Alberta Belinchóna,b, Sara Benito-Sanza,b,
Angela del Pozoa,b, Kristina Ibañeza, Isabel González-Casadod,
Encarna Guillén-Navarroe, Pablo Prietof, Jaime Sánchez del Pozog,
Jaime Cruz-Rojog, Enrique Galanh, Pablo Lapunzinaa,b, Sixto Garcı́a-
Miñaura,b, Fernando Santos-Simarroa,b, Karen E Heatha,b

aInstitute of Medical and Molecular Genetics (INGEMM) and
UMDE, IdiPAZ, Hospital Universitario La Paz, Universidad
Autónoma de Madrid, Madrid, Spain; bCIBERER, ISCIII, Madrid,
Spain; cDepartment of Pediatrics, Hospital Universitario Infanta
Leonor, Madrid, Spain; dDepartment of Pediatric Endocrinology and
UMDE, Hospital Universitario La Paz, Madrid, Spain; eDepartment
of Genetics, Hospital Virgen de la Arrixaca, Murcia, Spain;
fDepartment of Pediatric Endocrinology, Hospital Universitario de
Salamanca, Salamanca, Spain; gDepartment of Pediatric
Endocrinology and Dysmorphology, Hospital Universitario 12 de
Octubre, Madrid, Spain; hDepartment of Clinical Genetics, Hospital
Materno Infantil de Badajoz, Badajoz, Spain; iDepartment of
Pediatric Endocrinology, Hospital Terrassa, Terrassa, Spain

Background: A total of 456 skeletal dysplasias have been
classified by molecular, biochemical and/or radiological criteria,
into 40 groups. Despite this, the precise, final diagnosis is often
difficult due to the high phenotypic and genotypic variability.
Objective: To improve the molecular and clinical diagnosis of
skeletal dysplasias using a custom-designed next-generation
sequencing (NGS) panel.Method: A total of 56 skeletal dysplasia
probands of unknown molecular etiology were clinically and
radiologically evaluated. DNA from the probands and in some
cases affected family members, was analysed using the SKELE-
TALSEQ.V3 panel (nZ315 genes) and sequenced on a MiSeq. All
variants were confirmed by Sanger sequencing or arrayCGH.
Functional analysis was undertaken where possible. Results: In
24/56 (43%) probands the causative mutation(s) was identified;
12/25 (48%) probands classified with a severe and 12/31 (39%)
with a mild skeletal dysplasia. A total of 23 missense, stop or small
deletions and one gene deletion were detected. Two heterozygous
stop mutations were identified in aggrecan (ACAN1) in two
families with disproportionate short stature, one with advanced
bone age whilst the other not. Compound heterozygous
functionally confirmed pathogenic POP1 mutations were
detected in the second case of spondylometaphyseal dysplasia
with extreme short stature (K5.57 SDS) reported so far. Two
novel homozygous POCA1 mutations were identified in two
families with remarkably similar clinical features of primordial
dwarfism (SOFT syndrome). Conclusion: i) The SKELETALSEQ
NGS panel is a powerful tool in determining the causative
mutation in 43% of patients with skeletal dysplasias and extreme
short stature. ii) Causative mutations were identified in genes in
which only one or few mutations have been previously described.
iii) The advancement in the genetic diagnosis of these disorders
will not only improve the management, monitoring and
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treatment of these patients but also permit prenatal and
preimplantational genetic studies for the affected families.
Funding: This work was supported in part by the following
grants: MINECO (SAF2012-30871) and Comunidad de Madrid
ENDOSCREEN (S2010/BMD-2396).
FC2.4
Asfotase Alfa: Sustained Efficacy and Tolerability in
Children with Hypophosphatasia Treated for 5 Years
Katherine L Madsona, Cheryl Rockman-Greenbergb, Scott Moseleyc,
Tatjana Odrljinc, Michael P Whytea

aShriners Hospital for Children, St Louis, Missouri, USA;
bUniversity of Manitoba, Winnipeg, Manitoba, Canada; cAlexion
Pharmaceuticals, Cheshire, Connecticut, USA

Background: Hypophosphatasia (HPP) is the rare inherited
metabolic disorder resulting from loss-of-function mutation(s)
in the tissue-nonspecific alkaline phosphatase (TNSALP) gene.
TNSALP deficiency can cause a spectrum of complications in
children including premature deciduous tooth loss, rickets, poor
growth, and compromised physical function. We previously
reported that children, 5–12 years old, with HPP and treated
with asfotase alfa, a recombinant bone-targeted human
TNSALP, experienced rapid improvement in skeletal mineral-
ization and physical function, sustained through 3 years
(Madson, JBMR 2014). Objectives: Report data following
5 years of asfotase alfa treatment in these children. Methods:
Phase II, open-label, ongoing extension study of asfotase alfa
(6 mg/kg per week; SC). Outcomes include change in rickets
severity (7-point Radiographic Global Impression of Change
(RGI-C) scale; K3Zsevere worsening, C3Znear-complete/com-
plete healing); functional ability (6-Minute Walk Test (6MWT)
:normal rangeZ80–120% predicted for healthy peers; Bruininks-
Oseretsky Test of Motor Proficiency, 2nd Edition (BOT-2)
Strength and Agility score:mean (S.D.) for healthy peersZ50 (10);
Child Health Assessment Questionnaire (CHAQ) Disability
Index:0–3, 0Zno disability); and safety. Data are presented as
median (min, max). Results: 12 patients who entered the
extension study were treated S5 years. At baseline, 6MWT was
61%(29%, 82%) predicted, BOT-2 was 28(20, 37), and CHAQ
was 1(0, 2.25). Rapid and significant improvement in rickets was
sustained through 5 years (RGI-C: C2.2(C1.7,C2.7); PZ0.0005).
Normalization of physical function was also sustained: 83%(70%,
104%) predicted (PZ0.0002) on the 6MWT, and normal BOT-2
(46(33, 64); P!0.0001). Most patients continued to report no
detectable disability on CHAQ (0(0,1); PZ0.0002). Most common
AEs were mild-to-moderate injection site reactions in all patients
(eg erythema, macule, and lipohypertrophy; 1 injection site
atrophy assessed as severe). There were no deaths or AEs leading
to withdrawal. Conclusion:Normalization of HPP-related skeletal
manifestations and functional ability is sustained through 5 years
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of asfotase alfa treatment in children with HPP. Treatment was
well tolerated. Declaration of interest: TO and SM are
employees of Alexion, which sponsored the study. KLM received
honoraria from Alexion. MPW has received honoraria, grants, and
travel fee from Alexion. CRG is clinical trials investigator and
received honoraria and travel fee from Alexion.
FC2.5
Methyl Donor Deficiency Impairs Differentiation of
Pre-Osteoblasts Through Disruption of Functional
Interaction Between Peroxisome Proliferator-
Activated Receptor-Gamma Coactivator-1 Alpha and
Vitamin D Receptor
Eva Feigerlovaa,b, Rose Ghemrawib, Hassan Melhelmb,
Shyuefang Battaglia-Hsub, Lea Demarquetb,c, Georges Weryhac,
Rosa-Maria Rodriguez-Gueantb, Jean-Louis Gueantb

aINSERM U954, Nutrition Génétique et Exposition aux Risques
Environnementaux, Faculté de Médecine, Université de Lorraine,
Vandœuvre les Nancy, France; bMédecine interne, diabétologie et
maladies métaboliques, Centre Hospitalier Universitaire, Poitiers,
France; cService d’endocrinologie, Centre Hospitalier Universitaire,
Vandœuvre les Nancy, France

Background: Folate and cobalamin are needed for synthesis
of methionine, a substrate of methylation in epigenetic, and
epigenomic pathways. Methyl donor deficiency (MDD) leads to
hyperhomocysteinemia, which has been related to osteoporosis
in humans and disruption of epiphyseal cartilage and bone
development in rodents. Recent studies have revealed evidence
for association between 25(OH)D3 and homocysteine levels,
however, underlying mechanisms remain elusive. Objective:
We aimed to elucidate molecular mechanisms linking MDD and
VDR signalling, and the role of MDD in VDR-mediated
transcription during osteoblast differentiation. Method: Prolifer-
ation and differentiation of MG-63 pre-osteoblasts were studied
under normal conditions and under experimental conditions
of MDD. Results: The 1,25(OH)2D3 and vehicle treated MDD
cells displayed significantly decreased expression of VDR
comparing to controls and impaired nuclear activation of the
transcriptional co-activator PGC-1a, through its decreased
methylation related to blunted expression of PRMT1 and
ADMA, decreased S-adenosylmethionine:S-adenosylhomo-
cysteine ratio, and increased cellular concentration of
S-adenosylmethionine, a potent inhibitor of PRMT1. The
mechanistic studies further revealed a markedly decreased
interaction between VDR and PGC-1a and a strong interaction
between protein chaperon HSP90 and VDR in MDD cells. We
speculate that HSP90 sequestrates VDR and prevents the hormone
binding to PGC-1a leading to altered expression of downstream
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genes, in particular increased expression of pro-adipogenic
PPARg, adiponectin and ERRa, and significantly decreased
expression and activity of bone ALP. Conclusion: The data
presented here provide new mechanistic insights into regulation of
human osteoblast differentiation demonstrating for the first time
a crucial role of PGC-1a-VDR functional interaction, dramatic
effect of MDD on the nuclear action of 1,25(OH)2D3 through
hypomethylation of PGC-1a and sequestration of VDR in a form
of the HSP90-VDR complex. This prevents the hormone binding
to PGC-1a and leads to impaired expression of target genes
ultimately directing cell differentiation toward a more adipogenic
phenotype.
FC2.6
A Contextual Feature-Based Recognition Approach
to Quantify Trabecular Microstructure Using 1.5T
Axial-MRI: An Innovative Methodology
Paul Dimitria, Karim Lekadirc, Corné Hoogendoornc, Paul Armitageb,
Elspeth Whitbyb, David Kinga, Richard Eastellb, Alejandro Frangib

aSheffield Children’s Hospital, Sheffield, South Yorkshire, UK; bThe
University of Sheffield, Sheffield, South Yorkshire, UK; cUniversitat
Pompeu Fabra, Barcelona, Spain

Background: In-vivo skeletal MRI imaging remains challen-
ging due to the extremely short MR relaxation times (!1 ms) of
protons bound to water in bone. However, each MRI sequence
contains properties identifiable through feature-based recognition,
highlighting characteristics relating to skeletal configuration. We
thus present a novel statistical method for clinical 1.5 Tesla (T)
MRI in quantifying trabecular microstructure and use HRpQCT
to determine its accuracy. Objective: To assess fifteen contextual
image-based features of trabecular bone relating to pattern
fragmentation, repeatability, complexity, and statistical variability
of multiple axial-plane MRI sequences. Method: We compared
HRpQCT and 1.5T MRI scans of the non-dominant ultradistal
tibia in 96 13–16 year olds. Participants underwent two of the
following axial-MRI sequences: T1-weighted fast spin echo, T2-
weighted fast spin echo, T2*-weighted gradient echo, FIESTA,
ultrashort time echo (UTE), UTE High Resolution. By relating
HRpQCT-derived trabecular parameters to contextual image
features contained within axial-MRI sequences we developed a
statistical prediction model designed to predict trabecular
microstructural parameters. Image descriptors included statistical
variability (mean intensity, standard deviation, skewness, and
kurtosis), pattern repeatability (using grey level co-occurrence
matrices), and pattern complexity (using run-length analysis and
fractal dimension). Kernel partial least squares defined an optimal
non-linear predictor model from the data relating MRI sequences
to HRpQCT parameters. By using the MRI sequences as the input
of the prediction model: ((ymripredictedKyhrpqct/yhrpqct)!100),
percentage prediction errors for trabecular thickness, spacing
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and number were calculated. Results: FIESTA and UTE-HR
image sequences demonstrated the highest accuracy in predicting
all three trabecular parameters (12.0G3.4%, 12.1G4.5% respect-
ively). T2w and T2!w most accurately predicted trabecular
thickness (mean prediction error- 9.5%) and trabecular number
(7.5%), respectively. T1w most accurately predicted trabecular
spacing (7.4%). Conclusion: 1.5T MRI sequences can predict
trabecular number, spacing, and thickness to within 10% of the
values derived from HRpQCT using the established model,
demonstrating the future potential of clinical 1.5T MRI in
assessing trabecular bone. Funding: The British Society of
Paediatric Endocrinology and Diabetes. The Sheffield Children’s
Hospital Charity, UK.
FC3.1
RNA-Based MAFA Over-Expression is Sufficient to
Drive Human Pancreatic Duct-Derived Cells Toward
a b-Cell-Like Phenotype
Elisa Corritorea, Erica Dugnanib, Valentina Pasqualeb,
Lorenzo Piemontib, Amedeo Veterec, Susan Bonner-Weird,
Etienne M Sokala, Philippe A Lysya,e

aUniversité Catholique de Louvain, Bruxelles, Belgium; bSan Raffaele
Research Institute, Milan, Italy; cBroad Institute of Harvard and
MIT, Cambridge, Massachusetts, USA; dJoslin Diabetes Center,
Harvard Medical School, Boston, Massachusetts, USA; ePediatric
Endocrinology Unit, Cliniques Universitaires Saint Luc, Bruxelles,
Belgium.

Background: Pancreatic epithelial cells represent an attractive
cell source for replacement therapy of type 1 diabetes. Previously,
we designed a protocol for expansion of human pancreatic duct-
derived cells (HDDCs) and showed their b-cell engineering
potential. Objective and hypotheses: In this study, we
reprogrammed HDDCs into b-cell-like lineage by over-expressing
mRNAs of key pancreatic transcription factors (TFs). Method:
Pancreatic duct cells (nZ6) were purified and propagated into
endothelial growth-promoting media. Synthetic modified (sm)
RNAs were manufactured by unidirectional subcloning of PDX1,
NGN3 and MAFA into a plasmid containing 5 0 and 3 0 UTR
regions. The UTR-flanked inserts were excised and poly(A)-tailed.
The final smRNAs were synthesized through in vitro transcription
followed by phosphatase and DNase treatments, before being daily
transfected in HDDCs. Results: In all donors, transfection of
PDX1, NGN3 andMAFA led to upregulation of endogenous target
(ex: NGN3) and b-cell marker (ex: INS, synaptophysin, SLC2A2,
GCK) genes with the highest expression levels being reached after
MAFA transfection. Co-transfection protocols failed to show
significant improvement of b-cell differentiation. Acceptable
impact on innate immune response and cell viability was noticed
after seven consecutive daily smRNA transfections, based
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respectively on minimal IFNA and RIG-1 gene expression and on
annexin-V/PI staining. After MAFA transfection, HDDCs stained
positive for MAFA and insulin (19.3G3.3%) proteins, while ELISA
assays showed detectable amounts of C-peptide content and
release (21.45G2.42 pg/ml per 106 cells) under basal conditions.
Conclusion: We showed that MAFA RNA over-expression is
sufficient to efficiently reprogram HDDCs toward b-cell-like
phenotype in a timely manner. Further research is mandatory to
demonstrate a controlled insulin secretion capacity after
differentiation.
FC3.2
Experience with Molecular Diagnosis in 48 Cases of
Neonatal Diabetes Mellitus Using Targeted
Next-Generation Sequencing
Yulia Tikhonvicha, Evgeny Vasilyeva, Vasily Petrova, Oleg Malievskyd,
Elena Petryaikinab, Irina Ribkinab, Olga Stotikovac,
Anatoly Tiulpakova

aEndocrinology Research Center, Moscow, Russia; bMorozovskaya
Children City Clinical Hospital of the Moscow Healthcare
Department, Moscow, Russia; cRussian Children Clinical Hospital,
Moscow, Russia; dRepublican Children’s Clinical Hospital, Ufa,
Russia

Background: Neonatal diabetes mellitus (NDM) comprises
a group of monogenic disorders caused by mutations in genes
involved in pancreatic development or insulin secretion. Accurate
and rapid molecular diagnosis of NDM is pivotal for making
decision on the treatment strategy. Next-generation sequencing
(NGS) allows simultaneos analysis of several candidate genes,
which facilitates the diagnostic procedure in NDM. Objective
and hypotheses: To summarise our experience with molecular
diagnosis of NDM using targeted NGS.Method: 48 children with
NDM were studied. Seven patients had transient NDM (TNDM),
while 41 patients had permanent NDM (PNDM), five of which
showed features of DEND-syndrome. In seven subjects KCNJ11,
ABCC8 and INS genes were initially analysed by Sanger
sequencing, and no mutations were found. ‘Diabetes panel’ genes
were sequenced using a custom Ion Ampliseq gene panel and
PGM semiconductor sequencer (Ion Torrent). Bioinformatic
analysis was performed using Torrent Suite (Ion Torrent) and
ANNOVAR (annovar.openbioinformatics.org) Software packages.
Results: Mutations were identified in 38 of 48 patients (79.1%).
Distribution of mutations was as follows: KCNJ11, nZ22; INS,
nZ7; ABCC8, nZ3; INSR, nZ2; EIF2AK3, nZ1; FOXP3, nZ1;
and HNF1B1, nZ1. One patient showed digenic (HNF1A and
GLIS3) mutatons. Nine mutations were novel. The patient with
PNDM and EIF2AK3 defect had no features of Wolcott-Rallison
syndrome at the time of diagnosis. Seventeen children with
KCNJ11 defects were successfully switched from insulin to
glibenclamide. Conclusion: The study shows that targeted NGS
can be successfully used in infants with NDM. Funding: This
work was supported by Alfa-Endo Program of Charities Aid
Foundation (CAF) Russia.
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Clinical Characteristics and Molecular Genetic
Analysis of Six Patients with Pancreas Aplasia and
Neonatal Diabetes: Predominance of PTF1A-Enhancer
Mutations
Klemens Railea,b, Maolian Gonga, Francesca Spagnolic, Wei Chenc,
Oliver Hummelc, Feiza Darendelilerf, Ece Boberd, Ayhan Abacid,e,
Winfried Krillg, Susanne Thielh, Peter Kühnenb, Khalid Hussaini

aExperimental and Clinical Research Center, Charité Charité, Berlin,
Germany; bInstitute for Experimental Paediatric Endocrinology,
Charité, Berlin, Germany; cMax-Delbrück-Center for Molecular
Medicine, Berlin, Germany; dDepartment of Pediatric Endo-
crinology, University Faculty of Medicine, Izmir, Turkey; eDivision
of Pediatric Endocrinology, Children’s Hospital, Gaziantep, Turkey;
fDepartment of Pediatrics, Istanbul Faculty of Medicine, Istanbul,
Turkey; gChildren’s Hospital Hanau, Hanau, Germany; hExperi-
mental Paediatric Endocrinology and Diabetes, Department of
Paediatrics, Kiel, Germany; iUCL Institute of Child Health and Great
Ormond Street Hospital for Children, London, UK

Background: Pancreas aplasia (PA) and neonatal diabetes
mellitus (NDM) syndrome is a rare disease that usually presents in
the 1st months of life. Objective and hypotheses: We aimed to
characterize molecular genetic defects in a cohort of six NDM/PA
patients with up-to-date unknown pathogenesis with optimum
genetic testing. Method: As part of our ESPE-RU-project
‘Understanding the molecular basis of diabetes mellitus associated
with novel syndromes’, we established a cohort of six patients with
neonatal diabetes (five onset !6 months of life, one at 2.5 years)
and pancreas aplasia or hypoplasia. In detail, four of six
individuals had consanguineous parents, two had complete
pancreas aplasia, three pancreas hypoplasia and one had aplasia
of the dorsal pancreas. For genetic analysis, we performed Nextera
Rapid Capture exome assay, a custom-designing target enrich-
ment (including 57 genes coding for monogenic diabetes, type 2
diabetes risk or pancreas development, including the PTF1A
enhancer region). Results:We identified one homozygous PTF1A
enhancer mutation (Hg19: Chr 10: 23508437 AOG) in four of our
six individuals with three families having known consanguinity.
All individuals had a reduced exocrine pancreas function, but
applying pancreas imaging only two had complete pancreas
aplasia while two had pancreas hypoplasia. From the additional
two individuals the first had dorsal pancreas aplasia and a de-novo
mutation V252M (c.G754A) in KCNJ11 explaining NDM but not
PA. In the second individual from one consanguineous family, we
could not identify any genetic cause, including NGS and haplotype
mapping of his family. Conclusion: The known homozygous
mutation in the distal enhancer region of PTF1A was the
commonest cause of PA/NDM in our cohort and the novel
KCNJ11 mutation could at least explain neonatal diabetes in the
fifth case. The high rate detecting disease-causing mutations
reflects the contribution of new genetic knowledge and systematic
use of novel techniques (targeted enrichment, NGS). Funding:
This work was supported by the ESPE-RU-project ‘Understanding
the molecular basis of diabetes mellitus associated with novel
syndromes’.
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FC3.4
Wolfram Syndrome: Natural History and Genotype–
Phenotype Correlation Based on EURO-WABB
Registry Show Gender Differences in Disease Severity
Renuka Diasa,b, Caitlin Richensa, Dewi Astutib, Peter Nightingalec,
Ségolène Ayméd, Miguel Lopez de Herediae,f, Virginia Nunese,f,
Pietro Maffeig, Susan McCaffertyh, Wojciech Młynarskii,
Kay Parkinsonj, Véronique Paquis-Flucklingerk, Julia Rohayeml,
Richard Sinnottm, Vallo Tillmannn, Lisbeth Tranebjærgo,p,
Timothy Barretta,b

aBirmingham Children’s Hospital, Birmingham, UK; bUniversity of
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eIDIBELL, Hospital Duran i Reynals, Barcelona, Spain; fHospital
Duran i Reynals, Barcelona, Spain; gUniversità degli studi di Padova,
Padua, Italy; hNational eScience Centre, Glasgow, UK; iMedical
University of Lodz, Lodz, Poland; jAlstrom Syndrome UK, Devon,
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lUniversitätsklinikum Münster, Munster, Germany; mUniversity of
Melbourne, Melbourne, Australia; nTartu University Children’s
Hospital, Tartu, Estonia; oH:S Bispebjerg Hospital, Copenhagen,
Denmark; pUniversity of Copenhagen, Copenhagen, Denmark

Background: Wolfram syndrome (WS) is a rare autosomal
recessive disorder, characterised by early-onset diabetes and optic
atrophy. It is caused by mutations in WFS1. Objective and
hypotheses: This study aimed to comprehensively review the
natural history of WS in a large cohort of patients from the EURO-
WABB registry. Method: Data from EURO-WABB patients with
WS was analysed in conjunction with the Leiden Open Variation
Database (LOVD) for genotype–phenotype correlation. Results:
174 WS patients (90M:84F) had standardised data available. Mean
age of diagnosis was 8.39 years (S.D. 4.39). Most patients followed
a classical sequence of clinical manifestations (deafness – median
age of onset 1 (range 0–9 years); insulin-dependent diabetes – 5
(1–32 years); optic atrophy – 8 (0–32 years); diabetes insipidus –
median age – 13 (3–34 years); urological abnormalities – median
age 16 (12–20 years) and neurological abnormalities – median age
25.5 (7–40 years)). 11 patients (6.3%) had hypergonadotrophic
hypogonadism. A proportion of patients had abnormalities not
usually associated with WS: retinal dystrophy (4.6%, nZ8),
chronic renal failure (5.7%; nZ10) and cardiomyopathy (2.8%,
nZ5). 91 patients had mutations found in both alleles. 16 patients
had only one mutation identified. 56 patients had no mutation in
either allele identified. 80.8% of all mutations were located within
exon 8. Most mutations were nonsense with predicted effects of
reduced or truncated WFS1 protein. There was no significant
genotype-phenotype correlation for age of onset of diabetes or
optic atrophy (nonsense vs missense mutations). There was a
gender difference in disease severity with earlier age of onset of
insulin dependent diabetes (MZ4 years; FZ5 years; PZ0.04) and
incidence of mental health disorders with males being more
frequently affected (26M:15F) although this was not significant.
Conclusion: Analysis of the core data from EURO-WABB, the
largest standardised patient cohort to date, shows a sequence of
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clinical manifestations similar to published literature. The
phenotypic spectrum of WS is much wider than previously
reported. Of note, is the male preponderance with mental
health problems including depression and psychosis. Funding:
The EURO-WABB project has received funding from the
European Union, in the framework of the Health Programme
(Grant Agreement Reference: 2010 12 05).
FC3.5
C-Peptide Levels and Glycaemic Control in Children,
Adolescents, and Young Adults with Type 1 Diabetes
Maria Xatzipsaltia, Vasiliki Maraveliaa, Eirini Papadimitrioua,
Efrosini Kitsioub, Lela Stamogiannoua, Dimitris Delisa,
Andriani Vazeoua

aDiabetes Center, A’Department of Pediatrics, P&A Kyriakou
Children’s Hospital, Athens, Greece; bDepartment of Nuclear
Medicine, Laiko General Hospital, Athens, Greece

Background: C-peptide, an indicator of own insulin
production, is usually very low in patients with type 1 diabetes
(T1D). Objective and hypotheses: The aim of the study was to
evaluate C-peptide levels in children and adolescents and young
adults with T1D and to correlate them with glycemic control.
Method: Fasting C-peptide levels were measured with RIA, in 118
children, adolescents and young adults (60 females, mean age 13.3
S.D. (5.9) years, median disease duration 5.8 years (range 0–25
years)). C- peptide was measured after a median period of 1.3 years
(range 0–22). HbA1c, daily insulin requirements, height, and
weight anti GAD65 anti IA2 autoantibodies were evaluated.Out of
118 subjects 65 were on continuous insulin infusion and 53 on a
multiple injection regimen. Results: C-peptide was measured in
56 subjects !1 year after diagnosis, in 27 1–5 years and in 34 O5
years and found increased (O3 ng/ml) in 53% of subjects, even
when measured O5 years after diagnosis vs 80.3% !1 year and
77.7% between 1 and 5 years (PZ0.014). Out of 83 subjects
with C-peptide O0.3 ng/ml 38.5% were !5 years old at
T1D diagnosis, 37.3% between 5 and 10 and 24% O10 years old
(PZNS). HbA1c was not different between two groups of
C-peptide (O0.3 or !0.3 ng/ml) after exclusion of HbA1c values
at the time of diagnosis. Furthermore there was no difference in
age, daily insulin requirements and BMI between the two groups,
however, subjects with C-peptide !0.3 ng/ml had longer disease
duration vs those with higher C-peptide (PZ0.004). Linear
regression analysis showed no correlation between HbA1c levels
at the time of last visit and previous C-peptide levels. Out of 19
subjects with negative autoantibodies 13 had higher C-peptide
values. Conclusion: C-peptide levels higher than 0.3 ng/ml can be
found in subjects with T1D, even years after diagnosis. Never-
theless these higher values do not seem to affect significantly
glycaemic control.
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First Report of Nationwide Incidence and Prevalence
of Type 1 Diabetes Among Children in Turkey
Ediz Yesilkayaa, Peyami Cinazb, Nesibe Andiranc, Aysun Bidecib,
Sukru Hatund, Erkan Saria, Turker Türkera, Ozgur Akgula,
Mehmet Saldira, Huseyin Kilicaslane, Cengizhan Acikela, Maria Craigf

aGülhane Military Medical Academy, Ankara, Turkey; bGazi
University, Ankara, Turkey; cKeçiören Education and Research
Hospital, Ankara, Turkey; dKocaeli University, Kocaeli, Turkey;
eTurkish Social Security Institute, Ankara, Turkey; fSchool of
Women’s and Children’s Health UNSWMedicine, Syndey, Australia

Background: Data on the epidemiology of type 1 diabetes
among children in Turkey are limited. Objective and
hypotheses: The aim of this study was to report, for the first
time, the incidence and prevalence of childhood type 1 diabetes in
Turkey using a nationwide registry. Method: Information on
birth date, city of birth, diagnosis date and gender of all type 1
diabetes patients aged less than 18 years were obtained from the
Turkish Social Security Institute from January 2011 through
December 2013. Results: There were 17 175 prevalent cases of
type 1 diabetes over the 3-year period. The prevalence of type 1
diabetes was 0.75/1000. There were 2465 incident cases in 2013.
The female to male cases ratio was 1.02. The incidence was
10.4/100 000 for males and 11.3/100 000 for females. The age
standardised incidence rate was (10.8/100 000) according to the
World Health Organization standard population estimated using
the direct method. The highest proportion of cases was diagnosed
between the ages of 10 and 14. Conclusions: This is the first study
to report the incidence and prevalence of type 1 diabetes in
children in Turkey. The location of Turkey, as a bridge between
Asia and Europe, is reflected in its incidence, which is higher than
Asia but lower than Europe.
FC4.1
Heterozygous Dominant Negative STAT5B Variants
associated with Short Stature and GH Insensitivity
Evelien Pease-Geversa, David Neumannb, Jurgen Klammtc,
Shayne Andrewd, Julia Kowalczyka, Lou Metherella, Mehul Dattanie,
Vivian Hwad

aBarts Health NHS Trust/Queen Mary University London, London,
UK; bUniversity Hospital Hradec Kralove, Hradec Kralove, Czech
Republic; cUniversity of Leipzig, Leipzig, Germany; dCincinnati
Children’s Hospital Medical Center, Cincinnati, Ohio, USA; eGreat
Ormond Street Hospital, London, UK

Background:Homozygous mutations in STAT5B result in GH
insensitivity and immune dysfunction. Heterozygous dominant
negative mutations have not been described. Aims and
objectives: To characterize genomic STAT5B DNA in two
families exhibiting short stature. Methods: Sanger sequencing of
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STAT5B from genomic DNA. Mutant STAT5B constructs were
expressed in HEK293 cells. Results: Family 1: The index case grew
at K2.9S.D. from the age of 2 years. Investigations revealed IGF1
!25 ng/ml, IGFBP3 1.29 ng/ml (NR0.8–3.9), prolactin 265–65
3 mU/l (NR59-271), GH-peak (glucagon test) 17.3 mg/l, and
normal GH-peaks on overnight sampling. A standard and
extended 3-step IGF1-generation test (2 weeks GH sc at 0.7, 1.4
and 2.4; mg/m2 per day) showed a poor response. His brother had
short stature (K2.9S.D.), mild speech delay, eczema, undetectable
IGF1, a GH peak of 13.9 mg/l and poor response in the IGF1-
generation test. Both brothers had elevated IgE concentrations.
Family histories were positive for short stature, eczema and
transient hyperprolactinaemia. A heterozygous missense variant
c.1433COT (p.Ala478Val) was identified within the conserved
STAT5B DNA-binding domain, and segregated with the pheno-
type. Family 2: Male monozygotic twins presented at age 14 years
with short stature (K5.3SDS), eczema and a history of mild
respiratory infections. Investigations revealed a provoked GH peak
of 16.2 mg/l, low IGF1 (56 mg/l) and elevated IgE concentrations.
rhIGF1 therapy led to modest catch-up growth. A de novo
heterozygous variant (c.530AOC; p.Gln177Pro) was identified.
Neither of the STAT5B variants are listed in control databases.
Functional evaluation of the FLAG-STAT5B mutants indicated
normal protein expression and phosphorylation but severely
compromised nuclear translocation and transcriptional function
compared to WT. Both variants inhibited translocation and
transcription activity of WT FLAG-STAT5B, suggesting a
dominant-negative mode of action. Conclusion: This is the first
description of dominant-negative STAT5B mutations in subjects
with short stature and mild GH insensitivity. Eczema may also be
related to impaired STAT5B function.
FC4.2
A Recurrent Homozygous NDUFB3 Mutation,
p.Trp22Arg Causes a Short Stature Disorder and
Mitochondrial Protein Complex I Deficiency with
a Variable Metabolic Phenotype
Philip G Murraya,b, Charlottle L Alstonc, Langping Hec,
Robert McFarlandc, Julian PH Shieldd,e, Andrew A M Morrisb,
Ellen Crushellf, Joanne Hughesf, Robert W Taylorc, Peter E Claytona,b

aUniversity of Manchester, Manchester, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK; cNewcastle University,
Newcastle, UK; dUniversity of Bristol, Bristol, UK; eBristol Royal
Children’s Hospital, Bristol, UK; fTemple Street Children’s
University Hospital, Dublin, Ireland

Background: Many children with short stature (defined as
height SDS !K2S.D.) have no identified cause for their growth
impairment and are classified as either small for gestational age or
idiopathic short stature depending on birth size. Whole exome
sequencing (WES) is a useful tool to identify new genetic diagnoses
in this group. Here we describe a recurrent NDUFB3 mutation in
children with intra-uterine growth retardation, short stature and
a variable metabolic phenotype. Patients and methods: Two
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siblings (one male aged eight birth weight 2.5 kg, one female aged
seven birth weight 2.27 kg) presented with short stature and subtle
dysmorphism. No diagnosis was reached despite extensive
biochemical and genetic investigations. WES of the mother and
affected siblings was undertaken. Results: One variant compatible
with autosomal recessive inheritance with a minor allele frequency
!1% and predicted to be deleterious by in silico analysis was
identified. This missense variant (c.64TOC, p.Trp22Arg) in
NDUFB3 (NADH-ubiquinone oxidoreductase 1 beta subcomplex
3, a nuclear encoded component of complex I of the mitochondrial
respiratory chain) was previously reported to be associated with a
severe neurometabolic phenotype and death in infancy. Sanger
sequencing confirmed parents and unaffected siblings were
heterozygous and affected siblings homozygous for the mutation.
A targeted next generation sequencing strategy identified a further
seven patients, from six families, all homozygous for the
p.Trp22Arg mutation. They comprise a clinically distinct group
with intra-uterine growth retardation, postnatal growth impair-
ment and characteristic facial appearance with frontal bossing,
midface hypoplasia and poorly defined philtrum. Intelligence is
normal and the metabolic phenotype is variable from no
symptoms to life threatening episodes of lactic acidosis and
cardiomyopathy in infancy. Conclusions: Patients with the
NDUFB3 p.Trp22Arg mutation may present with pre- and
postnatal growth failure with a variable metabolic phenotype
where some patients may present only with growth failure and
subtle dysmorphism. Funding: This work was supported by a
Society for Endocrinology Early Career Grant.
FC4.3
An Updated and Final Analysis of a Randomised
Placebo-controlled Trial of the Effect of Oxandrolone
and Timing of Pubertal Induction on Final Height in
Turner Syndrome
Emma-Jane Gaulta, Tim J Coleb, Rebecca J Perryc, Sarah Caseyc,
Wendy F Patersonc, Peter C Hindmarshb, Peter Bettsd,
David B Dungere, Malcolm D C Donaldsona

aUniversity of Glasgow, Glasgow, UK; bUniversity College London,
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dSouthamptom University Hospitals NHS Trust, Southampton, UK;
eUniversity of Cambridge, Cambridge, UK

Background: While GH therapy forms the mainstay of
growth promoting treatment for Turner syndrome (TS), adjunc-
tive use of oxandrolone and optimal timing of pubertal induction
remain controversial. The previously published interim analysis of
this randomised double-blind placebo-controlled trial demon-
strated that oxandrolone and pubertal induction at 14y vs 12y
significantly increased final height. However, these effects were not
additive. Objective: To update the analysis now the remaining
participants have reached adult height. Method: Girls with TS
aged 7–13y receiving GH (10 mg/m2 per week) were randomised
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to oxandrolone (0.05 mg/kg per day, max. daily dose 2.5 mg) or
placebo from 9y. At 12y, those with ovarian failure were further
randomised to oral ethinylestradiol (year 1, 2 mg daily; year 2, 4 mg
daily; year 3, 4 months each of 6/8/10 mg daily) or placebo (until
the age of 14y, when puberty was induced using the same protocol).
The primary outcome measure was final height. Results: 106
participants were recruited from 36 hospitals (1999–2003); 14
participants withdrew leaving 92 who completed therapy and
reached final height by 2013. Mean (S.D.) final height was 151.8
(6.3) cm. As in the interim analysis, oxandrolone significantly
increased final height – by 4.1 cm (95% CI 1.6 to 6.6 cm (PZ0.002,
nZ92). Delaying pubertal induction to 14y increased final height
by 2.7 cm (95% CI K0.8 to 6.1 cm) but this was no longer
statistically significant (PZ0.13, nZ56). No excess virilisation was
reported. Conclusion: This study confirms the positive effect of
oxandrolone, consistent with other reports. Failure to demonstrate
a similar effect of delaying pubertal induction may be due to the
study being underpowered. However, since the effects in the
interim analysis were not additive, there can be little support for
delaying pubertal induction much beyond 12y (already relatively
late compared to normal) when oxandrolone is available.
Funding: Funding was provided by the Scottish Executive Chief
Scientist Office (1999–2004) (K/MRS/50/C2713) and the British
Society for Paediatric Endocrinology and Diabetes (2004–2013),
with a contribution to funding of pharmacy staff from the Child
Growth Foundation.
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Modulation of GH-1 Splicing as Potential Strategy to
Rescue GH Deficiency Type II
Maria Consolata Miletta, Christa E Flück, Primus-E Mullis
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Background: Isolated GH deficiency type II (IGHD II), the
autosomal-dominant form of GH deficiency, is mainly caused by
specific splicing mutations in the human GH (hGH) gene (GH-1).
These mutations, occurring in and around exon 3, cause complete
exon 3 skipping and produce a dominant-negative 17.5-kDa GH
isoform that reduces the accumulation and secretion of wt-GH.
Objective and hypotheses: As the severity of IGHD II inversely
correlates with the amount of 17.5-kDa produced and with the
17.5/22-kDa ratio, increasing the inclusion of exon 3 during
splicing is expected to ameliorate disease symptoms. To test this
hypothesis we modulated GH-1 splicing by overexpressing
ASF/SF2, the alternative splicing factor 2, known to promote
GH exon 3 inclusion in vitro and in vivo. Method: Rat pituitary
cell line stably expressing hGHRHR (GC-GHRHR cells) were
transiently transfected with either wt-GH or with different
GH-splice site mutants (IVSC2, IVSC6 and ISEC28), stimulated
with GHRH (10 nM) and/or additionally transfected with
ASF/SF2 for 24 h. The differences in the splicing pattern of wt-
GH vs GH-splice site mutants were assessed by qRT-PCR and
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western blot. Extracellular GH-secretion was measured in aliquots
of cultured medium by DSL-GH ELISA. Results: At the mRNA
level, overexpression of ASF/SF2, promoted exon 3 inclusion and
increased the amount of full-length transcripts (P!0.05). At the
protein level, we could observe an increased synthesis of the
22-kDa isoform (P!0.05) and therefore a decreased 17.5/22-kDa
ratio (P!0.05). Overall, the switched balance between the two GH
isoforms resulted in a statistically increase of GH secretion
(P!0.01) in all GH-splice site mutants analysed. Moreover, the
impact of ASF/SF2 overexpression was more pronounced in
presence of GHRH (P!0.01). Conclusion: While rhGH
replacement therapy in IGHD II patients helps growth, it does
not prevent the development of other pituitary hormone
deficiencies in many of these patients. In this study we propose
an alternative approach to IGHD II and we showed that, targeting
GH-1 splicing, it is possible to significantly rescue the GH secretion
and to reduce the 17.5/22-kDa ratio which has been established as
a parameter of IGHD II clinical severity.
HR (CI)

Women Men

Total cancer 1.18 (1.17, 1.19) 1.11 (1.10, 1.12)
Breast cancer 1.20 (1.18, 1.22) NA
Melanoma 1.32 (1.28, 1.36) 1.27 (1.23, 1.31)
FC4.5
Stunted Growth after Inhaled Corticosteroid Use
during the First 24 Months of Life
Antti Saaria,d, Lauri Virtab, Leo Dunkelc, Ulla Sankilampia

aKuopio University Hospital, Kuopio, Finland; bSocial Insurance
Institution, Turku, Finland; cQueen Mary Univeristy of London,
London, UK; dUniversity of Eastern Finland, Kuopio, Finland

Background: Inhaled corticosteroids (ICS) are used fre-
quently in infants with recurrent wheezing. They may have
potential adverse effects as treatment of childhood asthma with
ICS decreases growth velocity and adult height. ICS treatment in
infancy is thought to alter linear growth only little, but however,
studies on ICS use in infancy and linear growth are practically
lacking. Objective and hypotheses: To evaluate the impact of
ICS on linear growth during infancy. Method: A population-
based cohort of 6391 boys and 6091 girls with data on primary care
height and weight measurements, parental heights and drug
purchases from birth to 24 months was collected. Height-for-age
deviation from the target height (TH) and height velocity (HV)
were calculated, and expressed as z-scores (zTH and zHV) at the
median age of 24 months (interquartile range 24–26 months).
These were compared between ICS (fluticasone and budesonide)
exposed and unexposed infants using the analysis of covariance
with maternal, perinatal, auxological and medication factors as
covariates. Results: ICS exposed infants were on average shorter
than the unexposed infants ((adjusted zTH and zHV differences
K0.16 (95% CI K0.22 to K0.11, P!0.001) and K0.28 (K0.37 to
K0.19, P!0.001)). The effect was most pronounced after
exposure to budesonide prior to 12 months of age (zTH K0.31
(K0.46 to K0.16) and zHV K0.34 (K0.58 to K0.09)) or lasting
more than 6 months (zTH K0.63 (K0.89 to K0.37) and zHV
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K0.70 (K1.13 to K0.27)). Conclusion: Long-term treatment of
ICS during infancy was associated with stunted growth at or after
the age of 24 months in otherwise healthy children. Stunting of
linear growth in infancy may cause permanent loss of growth
potential with decreased adult height. These observations highlight
the importance of appropriate use of inhaled corticosteroids in
infants. Funding: This work was supported by the Päivikki and
Sakari Sohlberg Foundation and the Kuopio University Hospital
State Research Funding.
FC4.6
Positive Association between Height and Cancer in
the Swedish Population
Emelie Benyia, Marie Lindera, Johanna Adamia, Mårten Palmeb,
Lars Sävendahla

aKarolinska Institutet, Stockholm, Sweden; bStockholm University,
Stockholm, Sweden

Background: Previous studies have indicated that taller
individuals have a higher risk of developing different types of
cancer, including breast cancer and melanoma. Objective and
hypotheses: Our goal was to study any association between
height and the risk of cancer in general-, and breast cancer and
melanoma specifically in a very large cohort composed of most
Swedish women and men followed over a long period of time.
Method:We have performed a cohort study of 5.5 million women
and men born between 1938 and 1991 with adult heights ranging
between 100 and 225 cm. They were followed from 1958 or from
the age of 20 if occurring later until the end of 2011. Adult heights
were collected from the Swedish Medical Birth-, the Swedish
Conscription-, and the Swedish Passport Registers. Cancer data
were retrieved from the Swedish Cancer Register. Results: Risks
are presented as hazard ratios (HRs) with 95% CIs for every 10 cm
increase in height. Adjustments have been made for education and
income and the analyses are stratified by birth year. Conclusion:
We found that total cancer risk and risks of breast cancer and
melanoma were higher with increasing height in the Swedish
population. This is in line with previous studies. Thanks to the
extensive national registers in Sweden, we were able to obtain
height and cancer data from the majority of the Swedish
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population. This association has never before been studied in such
a large cohort including both genders. Funding: This work was
supported by HKH Kronprinsessan Lovisas förening för
Barnasjukvård and Stiftelsen Samariten.
FC5.1
Resveratrol Potentiates Growth Inhibitory Effects of
Rapamycin in PTEN-deficient Lipoma Cells by
Suppressing p70S6 Kinase Activity
Jenny Leiperta,b, Franziska Kässnera, Susanne Schustera,
Norman Händela, Antje Körnera,b, Wieland Kiessa, Antje Gartena

aCenter for Pediatric Research Leipzig (CPL), Hospital for Children
and Adolescents, University of Leipzig, Leipzig, Germany; bLeipzig
University Medical Center, IFB Adiposity Diseases Leipzig, Leipzig,
Germany

Background: Patients with PTEN (phosphatase and tensin
homolog) hamartoma tumor syndrome and germ line mutations
in PTEN frequently develop lipomatosis, for which there is no
standard treatment. Rapamycin was shown to reduce the growth
of lipoma cells with heterozygous PTEN deficiency in vitro, but
concomitantly induced an up regulation of AKT phosphorylation.
Objective and hypotheses: Since it was shown that resveratrol
stabilizes PTEN, we asked whether co-treatment with resveratrol
could suppress the rapamycin-induced AKT phosphorylation in
PTEN-deficient lipoma cells. Method: PTEN-deficient lipoma
cells and primary PTEN WT preadipocytes were treated with
resveratrol, rapamycin or a combination of both. Cell viability was
measured byWST-1. Analysis of cell cycle and apoptosis induction
was done by staining with propidium iodie and annexin-V-
FITC/propidium iodide, respectively, with subsequent flow
cytometry. Expression of PTEN and phosphorylation of AKT, S6
kinase and mammalian target of rapamycin was analysed by
western blot. Results: Resveratrol treatment resulted in decreased
lipoma cell viability by inducing G1 phase cell cycle arrest and
apoptosis. PTEN expression and AKT phosphorylation were not
significantly changed, whereas p70S6 kinase phosphorylation was
reduced in PTEN-deficient lipoma cells after resveratrol treatment.
Rapamycin/resveratrol co-treatment significantly decreased viabi-
lity further at lower doses of resveratrol and resulted in decreased
p70S6 kinase phosphorylation compared to rapamycin treatment
alone, suggesting that resveratrol potentiated the growth inhibi-
tory effects of rapamycin by reducing p70S6 kinase activation.
Both viability and p70S6 kinase phosphorylation of primary PTEN
WT preadipocytes were less affected compared to PTEN-deficient
lipoma cells by equimolar concentrations of resveratrol. Con-
clusion: These results support the concept of combining
chemopreventive natural compounds with mTOR inhibitors in
cancer therapy to increase the efficacy of chemotherapeutic drugs.
Funding: We are grateful for the support and funding of the
Integrated Research and Treatment Center (IFB) Adiposity
Diseases MD Pro_1 and MD Pro_2 granted to J L, Clinical
Research Units (KFO) 152 (K7-10) and ‘Kompetenznetz Adipo-
sitas Seed Money’ grant to A G.
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FC5.2
MEN1 Syndrome Because of Combined Germline and
Somatic Mosaicism, with Important Consequences for
Relatives
Marlies Kempersa, Nike Stikkelbroecka, Arjen Mensenkampa,
Rolph Pfundta, Rob van der Luijtb, Henri Timmersa, Hedi Claahsena,
Nicoline Hoogerbruggea, Ad Hermusa

aRadboud University Medical Center, Nijmegen, The Netherlands;
bUniversity Medical Center Utrecht, Utrecht, The Netherlands

Background: Multiple endocrine neoplasia type I (MEN1) is
characterized by the combined occurrence of tumours in several
endocrine tissues such as parathyroid tumours, pituitary tumours
(usually prolactinomas) and pancreatic neuroendocrine tumours.
MEN1 is an autosomal dominant disorder caused by germline
mutations in the tumour suppressor gene MEN1. First-degree
relatives of a germline MEN1 mutation carrier have a 50% risk of
the mutation. Intensive surveillance of germline carriers starts at
age 5 years. Case presentation: The index patient in this family
presented at age 16 years with primary amenorrhoea, caused by a
prolactinoma. At the age of 26 years she had urolithiasis, because
of primary hyperparathyroidism. Germline DNA testing showed a
heterozygous deletion of the MEN1 gene (c.-101-?_1848C?del).
Surprisingly neither her father (known with urolithiasis), nor her
mother appeared to carry the same germline MEN1 mutation.
Because somatic mosaicism in the parents could be present, her
brother was tested and was found to have the MEN1 mutation.
Surveillance showed hyperparathyroidism and a thymus carci-
noid. Then their father was diagnosed with a pancreatic neuro-
endocrine tumour. Tumour DNA analysis showed the sameMEN1
mutation as in the germline of both his children. Conclusion: This
is the first reported case of combined germline and somatic
mozaicism for aMEN1mutation. This family history shows that in
families with an apparent de novo genetic mutation, germline
mozaicism is important to consider. Especially in cancer
syndromes, it has major implications for the family’s surveillance,
treatment and prognosis.
FC5.3
Screening in Children with Succinate Dehydrogenase
B (SDHB) Mutations: a Single Centre’s Family Clinic
Experience
Lucy Shapiro, Umasuthan Srirangalingam, Lorraine McAndrew,
Lee Martin, Nicola Tufton, Ajith Kumar, William Drake, Scott Akker,
Helen Storr

Barts and the London School of Medicine and Dentistry, William
Harvey Research Institute, Centre for Endocrinology, Queen Mary
University of London, London, UK

Background: Germline mutations in SDHB gene are
associated with the familial paraganglioma (PGL) syndrome that
carries the highest malignant potential. Although penetrance is
lower than initially described, lack of effective treatments for
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metastatic PGLs makes screening essential for early tumour
detection, surgical removal and improved outcome. However, no
consensus exists in relation to timing and mode of screening.
Objective: To assess published data and examine our cohort to
produce screening recommendations for children with SDHB
defects. Method: A retrospective review of children with SDHB
mutations at Barts Hospital between 1989 and 2014 was
undertaken. This cohort includes 21 patients who were either
diagnosed with PGLs !18 years, or whose screening started !18
years (family members carrying SDHBmutation). Results:Within
our cohort, seven children had PGLs, with one PGL identified on
initial routine screening. This 15 years male was asymptomatic but
found to have elevated catecholamines and a large retroperitoneal
mass on MR scanning. The youngest two patients (both females)
diagnosed with PGLs in our cohort were 10 years. One was
successfully treated for an abdominal PGL, but aged 23yr
developed metastatic disease. The other had a para-aortic PGL,
which was successfully resected but recurred 17 years later with
metastases in addition to a renal medullary carcinoma. Con-
clusion: We believe that initial clinical screening should be
undertaken between the ages of 5–7. Our adult imaging
surveillance includes biennial neck-to-pelvis MRI with abdominal
imaging alone annually. Age at which each child enters adult
surveillance regime should be determined on an individual basis
and for most children this could be considered from 10 years old.
Yearly abdominal USS should be considered !10 years if
tolerated, but clinician should be aware of its limitations. We
found that joint adult/paediatric family clinic works well for
families in terms of convenience, anxiety reduction and to tailor
screening to the individual child.
FC5.4
X Chromosome Gene Dosage and the Risk of
Developing Congenital and Acquired Traits in Turner
Syndrome: a Cross-Sectional Database Analysis of the
French National Rare Disease Network
Delphine Zenatya, Elodie Fiota, Priscilla Boizeaub, Jeremie Haignereb,
Sophie Dos Santosa, Jean Claude Carela, Juliane Legera,
French Turner Syndrome Study Groupc

aPaediatric Endocrinology and Diabetology Department, Robert
Debre Hospital, Assistance Publique Hôpitaux de Paris, Reference
Center for Rare Endocrine Diseases of Growth, Université Paris-
Diderot, Paris, France; bClinical Epidemiology Unit, Robert Debre
Hospital, Assistance Publique Hôpitaux de Paris, Université Paris-
Diderot, Paris, France; cFrench Turner Syndrome Study Group,
France, France

Background: The broad spectrum of associated diseases
underlying the diverse phenotypes of patients with Turner
syndrome (TS) has been extensively described. However, the
underlying pathophysiological mechanisms remain unknown. Few
studies have analyzed congenital and acquired diseases as a
function of karyotype, and conflicting results have been obtained,
calling into question the role of haploinsufficiency for genes
located on the X chromosome. Objective: To investigate the effect
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of X chromosome gene dosage on the risk of developing congenital
and acquired diseases, analysing a large database of patients with
TS as a function of karyotype subgroup. Method: Congenital and
acquired diseases were evaluated in 1536 and 993 patients,
respectively, and analyzed, by karyotype subgroup, at a median age
of 18.9 (16.1–25.3) years (similar for all karyotype subgroups), in
this large observational cohort study. Results: Congenital heart
and kidney malformations were more prevalent among 45X (27 vs
15%) and 45X, XrX, isoXq (25 vs 14%) patients, respectively, than
among patients with mosaicism or with a Y chromosome. The
cumulative incidence of acquired traits increased with age, and at
20 years, the highest prevalences were associated with isoXq for
autoimmune thyroid diseases (31% (24;38)), isoXq and XrX for
celiac disease (10% (6–17)) and isoXq, XrX and 45X for hearing
loss (31% (27;35)). Lipid abnormalities were most prevalent
among patients with XrX or a Y chromosome (24% (17;34)) and
glucose intolerance or type 2 diabetes most prevalent among
patients with XrX (12% (6;24)). Patients with XrX were more likely
to have poor academic skills and those with mosaicism
(45X/46XX) were more likely to display spontaneous puberty.
Conclusion: Phenotypic traits are related to karyotype in TS,
highlighting the importance of the effect of gene dosage for genes
located on the X chromosome. Further studies are required to
determine the genetic mechanisms underlying TS pathogenesis.
FC5.5
Hereditary Turner Syndrome 46,X,rec(X)inv(p21q28)
in Six Women and Four Generations: Estimation of
Skeletal Effects of GH Treatment
Judith Stoklasovaa, Jana Kaprovaa, Marie Trkovab,
Vera Nedomovab, Daniela Zemkovaa, Ondrej Souceka,
Jana Matyskovaa, Zdenek Sumnika, Jan Lebla

aDepartment of Paediatrics, 2nd Faculty of Medicine,
Charles University in Prague andMotol University Hospital, Prague,
Czech Republic; bGennet, Prague, Czech Republic

Background: Terminal Xp-deletion causes a variant of Turner
syndrome (TS). Several studies described the associated pheno-
type: gonadal function is generally preserved and short stature is
the major clinical feature. Case presentation: We present a
family with vertical transmission of TS affecting six women in four
subsequent generations. SNP-array indicates that the chromo-
somal aberration in this family includes terminal Xp-deletion
and terminal Xq-duplication constituting a recombinant
X-chromosome. The karyotype was defined as 46,X,rec(X)
inv(p21q28). Major phenotypic feature of all affected women
was short stature. Other characteristic somatic signs of TS were
absent. The women developed spontaneous puberty and regular
menses, had normal fertility and regular menopause. Exclusively
generation IV received GH. We estimated the effect of
GH-treatment on the skeleton by comparing auxological and
pQCT data of 39-year-old mother to her 14-year-old daughter. We
found expected height gain for the daughter (before//after
GH-treatment: K2.5//K0.8 SD) and improved final height
(160.3 cm) compared to her mother (150.0 cm/ K2.7 SD).
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Disproportion progressed for the daughter (before//after
GH-treatment: upper body segment: K1.1//1.8 SD; lower body
segment: K2.4//K2.2 SD), which confirms major growth-
promoting effect on the trunk for patients with SHOX-deficiency.
Finally the mother’s disproportion (upper body segment: K0.5 SD;
lower body segment: K2.7 SD) was milder compared to the
daughter. Peripheral quantitative computed tomography (pQCT)
confirmed normal trabecular bone density (mother: 0.1 SD,
daughter: 1.9 SD) as well as normal strength-strain index (mother:
2.2 SD, daughter: 1.9 SD). Conclusion: This rarely found family
demonstrates the possibility of vertical transmission of TS
spanning multiple generations. Our results confirm significant
height gain after GH-treatment and normal bone strength for
both, treated and untreated woman. However, our study puts into
question the impact of GH-treatment on disproportion.
FC5.6
Anti-Müllerian Hormone Levels in Patients with
Turner Syndrome: Relation to Karyotype, Pubertal
Development and GH Therapy
Rasha Hamzaa, Marwa Mirab, Amira Hameda

aAin Shams University, Cairo, Egypt; bCairo University, Cairo,
Egypt

Background: Gonadal dysgenesis in Turner syndrome (TS)
results in pubertal delay or failure and infertility in most patients.
However, up to 30% of girls with TS have spontaneous pubertal
development and 2–5% have regular menstrual cycles before the
onset of premature menopause. Serum anti-Mullerian (AMH)
levels reflect the ovarian reserve in females, even in childhood.
Objective and hypotheses: To Asses serum AMH levels in
patients with TS and its relation to karyotype, spontaneous
puberty, and GH therapy. Methods: Fifty TS patients were
subjected to history, auxologic assessment and Tanner staging.
Karyotype was obtained from patients’ records. In addition, serum
AMH, FSH and LH and oestradiol (E2) were measured. Pelvic
ultrasound was done to assess uterine and ovarian volumes and
fundic:cervical ratio. Results: Serum AMH was detectable in 24%
of all TS girls and correlated strongly with karyotypes. A
measurable serum AMH was found in 75% of TS girls with
karyotype 45X/46XX, in 21% with other karyotypes and in 8% of
45X TS girls. A measurable serum AMH was also associated with
signs of spontaneous puberty such as breast development (OR:
18.4; 95% CI 3.1–117.6; PZ0.003) and menarche (OR 37.5; 95%
CI 5.6–401.9; PZ0.001). Serum AMH correlated negatively with
FSH and LH, but did not correlate with E2. GH therapy increased
the odds of having measurable AMH in TS girls (OR 6.1; 95% CI
2.8–5.8; PZ0.002). Conclusions: Serum AMH levels could serve
as a useful marker of the follicle pool and therefore ovarian
function in paediatric patients with TS. Further studies are
warranted to confirm the effect of GH therapy on AMH levels.
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Correlation of AR Expression and AR Transcriptional
Activity in Cultured Human Genital Fibroblasts
Nadine Horniga,e, Pascal Rodensa, Martin Ukata, Jeta Demiria,
Anne Katrin Ecksteinb, Christof van der Horstc, Christoph Seifd,
Ole Ammerpohle, Paul-Martin Holterhusa

aDivision of Pediatric Endocrinology and Diabetology, Department
of Pediatrics, Christian-Albrechts-University Kiel and University
Hospital Schleswig-Holstein, Schwanenweg 20, 24105 Kiel,
Germany; bPraxisklinik Kronshagen GmbH & Co. KG, Eichkop-
pelweg 74, 24119 Kronshagen, Germany; cUrologische
Gemeinschaftspraxis Prüner Gang, Prüner Gang 15, 24105 Kiel,
Germany; dUrologie Zentrum Kiel, Alter Markt 11, 24103 Kiel,
Germany; eInstitute of Human Genetics, Christian-Albrechts-
University Kiel and University Hospital Schleswig-Holstein,
Schwanenweg 24, 24105 Kiel, Germany

Background: The androgen receptor (AR) is essential for the
development of primary and secondary male characteristics and is
activated by its ligand dihydrotestosterone (DHT). Reduced AR
activity can cause undervirilization and infertility. We recently
developed an assay to test AR function as a ligand-dependent
transcriptional activator in human genital skin fibroblasts (GF). So
far it is unclear, if AR expression levels correlate with AR function
in the male external genitalia. Objective and hypotheses: To
analyse, if AR expression could be a surrogate for AR function in
GF by correlating AR-expression levels with AR activity in GF
from fertile adult males as well as children who have undergone
orchidopexy. Method: Cultured GF were derived from scrotal
biopsies taken during vasectomy from fertile males as well as from
boys during orchidopexy. In these GF AR mRNA expression was
analyzed and, in parallel, AR transcriptional activity was
determined through DHT-dependent induction of the androgen
regulated AR target gene apolipoprotein D (APOD). A correlation
coefficient was calculated between APOD induction (AR activity)
and AR expression. Results: Vasectomy patients (fertile males
nZ29) showed a three- to fivefold APOD induction upon DHT
treatment. AR expression varied widely leading to a low
correlation coefficient between AR expression and AR activity
(0.12). In contrast, boys who had undergone orchidopexy (nZ10)
showed a wider range of APOD induction which correlated highly
with AR expression (0.84). AR expression levels did not differ
significantly between adults and children and did not correlate
with age. Conclusion: Our data show that during childhood, AR
activity is closely linked to AR mRNA expression levels while this
interrelation gets lost in adulthood. This suggests a profound
biological change in the mechanism of regulation of cellular
androgen sensitivity in different developmental stages from
childhood to adulthood in the male. Biologically, this difference
may be linked to the existing growth potential of the external
genitalia in boys in response to pubertal androgen while genital
outgrowth comes to a fixed end in adult males despite the long-
term presence of high androgen. Funding: German Research
Council (DFG; HO2073/7-1 and AM343/2-1).
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FC6.2
A Role for DMRT1 in Human Primary
Sex-Determination
Sandra Rojob, Mark Murphya, John Leea, Micah Gearharta,
Kayo Kurahashia, Surajit Banerjeed, Guy-Andre Loeuillec,
David Zarkowera, Hideki Aiharaa, Vivian Bardwella, Ken McElreaveyb,
Anu Bashamboob

aUniversity of Minnesota, Minneapolis, Minnesota, USA; bInstitut
Pasteur, Paris, France; cCentre Hospitalier de Dunkerque, Dunker-
que, France; dCornell University, Chicago, Illinois, USA

Background: DMRT transcription factors are highly con-
served regulators of metazoan sexual development. The role of
DMRT1 in human primary sex-determination is unclear.
Chromosome 9p deletions that remove one copy of DMRT1 are
associated with 46,XY feminization and gonadal dysgenesis. While
they suggest that DMRT1 is haploinsufficient for testicular
development, these deletions usually remove other genes,
including DMRT2 and DMRT3. Also, most 9p deletions cause
incomplete gonadal dysgenesis so it has been unclear whether loss
of DMRT1 alone can cause full sex reversal. Objective and
hypotheses: Using an exome sequencing approach on a large
cohort of 46,XY individuals with gonadal dysgenesis, we predicted
that mutations in DMRT1 should occur if it is a primary sex-
determining gene.Method: Exome sequencing was performed on
O100 cases of 46,XY complete gonadal dysgenesis using the
Illumina HiSeq2000 System at !50 average coverage. In vitro
DNA-binding and transient transfection assays were performed
using the WT and mutated DMRT1 proteins. Results: We
identified a de novo missense mutation (p.R111G) in a sporadic
case of 46,XY complete gonadal dysgenesis. This mutation was
absent in 200 ancestry-matched controls as well as the publicly
available SNP databases. The mutation affects an arginine residue
that located in DM-domain and which is conserved in both
Caenorhabditis elegans and Drosophila. The DMRT1p.R111G
protein shows reduced DNA-affinity and altered sequence
specificity indicating a loss-of-function. Moreover the mutant
protein showed a dominant disruption of WT DMRT1 binding
stoichiometry at some DMRT1 binding sites. This combination of
haploinsufficiency and dominant disruption may explain the
severe phenotype caused by the DMRT1R111G mutation.
Conclusion: This is the first amino acid change described in
human DMRT1, which results in a complete absence of testis-
determination. This indicates that in the human DMRT1 plays a
role in primary sex-determination. Funding: This work was
funded by the US National Institutes of Health (GM59152,
GM50399, AI087098, and GM095558), COST Action DSDnet
BM1303 and Program Blanc Assistance Publique-Institut Pasteur.
FC6.3
Establishing the Role of the Steroid Backdoor Pathway
for Androgen Biosynthesis in the Human Ovary
Nesa Marti, Kay S Sauter, Primus E Mullis, Christa E Flück

University of Bern, Bern, Switzerland
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Background: Recent work revealed two pathways in androgen
biosynthesis, namely the classic and an alternative, the backdoor
pathway. In this alternative pathway dihydrotestosterone is
produced from 17-hydroxyprogesterone without the intermediacy
of testosterone using mostly enzymes that are specific to the
backdoor path. In the human ovary, regulation of androgen
production plays a crucial role in normal physiology and in
pathologies such as the polycystic ovary syndrome (PCOS). But
the regulation of ovarian androgen production is poorly under-
stood. Therefore, while in the foetal testis a role of the backdoor
pathway in androgen production has been suggested, its role in the
human ovary remains to be established. Objective and
hypotheses: Characterisation of the backdoor pathway in
human ovarian androgen biosynthesis in health and disease.
Method: Pathway analysis was performed on fresh frozen paraffin
embedded ovarian tissue samples obtained from the Institute of
Pathology Bern, Switzerland. Genes involved in the backdoor
pathway were assessed by quantitative RT-PCR (qRT-PCR). Testis
and adrenal tissues served as control. For the comparison of normal
to aberrant ovarian physiology, we analysed tissue samples of
control ovaries and of patients diagnosed with PCOS and ovarian
endometriosis. Same tissues were investigated by immunohisto-
chemistry. Results: Backdoor pathway genes including the aldo-
keto reductases AKR1C1 – 1C4, the 5a-steroid-reductases types 1
and 2 (SRD5A1 and SRD5A2), 3b-hydroxysteroid dehydrogenase
type 2 (HSD3B2), and the 17b-hydroxysteroid dehydrogenase type
6 (RoDH) are differentially expressed in the human ovary
compared to adrenal and testis. Ovarian expression of aldo-keto-
and steroid-reductase genes is low. By qRT-PCR, we found no
difference in gene expression between normal ovaries and PCOS
or endometriosis ovaries. Conclusion: Genes involved in the
backdoor pathway are expressed at low levels in normal and
abnormal human ovaries compared to testes and adrenals.
Immunohistochemistry experiments are ongoing to show their
localization and expression in normal and PCOS ovaries.
Funding: This work is fully supported by the Swiss National
Science Foundation. Grant number is 320030-146127 (granted to
Prof. C E Flück, University of Berne, Switzerland).
FC6.4
Severe 46,XY Disorder of Sex Development due to
CBX2 Isoform 2 Mutation is Distinct from CBX2.1
Deficiency and is Likely due to EMX2 Dysregulation in
the Human Developing Gonad
Wassim Eida, Elaine Costab, Patrick Sprolla, Anna Lauber-Biasona

aUniversity of Fribourg, Fribourg, Switzerland; bUniversity of São
Paulo Medical School, São Paulo, Brazil

Background: The process of sexual differentiation is central
for reproduction of almost all metazoan. Recently, we identified
CBX2.1 a chromatin architecture regulator, as an essential
transactivator for human male gonadal development. CBX2 has
a second isoform CBX2.2. Since nothing is known about the role of
CBX2.2 in human sex development, we took advantage of the
p.C132R mutation in CBX2.2 in a 46,XY disorder of sex
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development (DSD) patient with complete female phenotype and
dysgenetic gonads. Objective and hypotheses: To place CBX2.2
in the sex development cascade and gain insights in DSD
mechanism of disease. Method: We used the DNA adenine
methyltransferase identification and next-generation sequencing
in the human testicular NT2-D1 cells. The validation was carried
out by overexpression of either WT or mutated CBX2.2 and qRT-
PCR of the candidates. Results: We identified 1901 CBX2.2
targets. We then selected a subset of six candidates unique targets
of CBX2.2. for validation based on potential links to sex
development (Pathway Studio 10.5): EMX2, MAK, HOXA13,
WDR77, TWIST1, and BNC2. The most relevant for us is EMX2:
Emx2 XY deficient mice have gonadal agenesis and patients with
deletions encompassing EMX2 have 46,XY DSD. EMX2 and CBX2
are expressed at 7 weeks of gestation in humans, suggesting a role
in the formation of the early gonad. WT CBX2.2 increased the
expression of EMX2 (3.2!) whereas the mutated CBX2.2 protein
was inactive, indicating that the effect is CBX2.2-specific. Thus, it
is intriguing to hypothesise that a mutation in CBX2.2 impairing
EMX2 expression causes gonadal dysgenesis in 46,XY individuals
similarly to EMX2 haploinsufficiency but distinct from 46,XY
CBX2.1 deficient patients, whose gonads presented with apparent
ovarian tissue. Conclusion: Taken together, using a novel
approach we were able to identify targets of CBX2.2 in the
human sex development cascade, which could help to gain insights
in the biology of the process and help elucidate the molecular basis
of DSD. Funding: This work was supported by Grant of the Swiss
National Science Foundation (number 320030_130645).
FC6.5
Characterisation of Mutations in the Androgen
Receptor Identified in 38 Brazilian Families with
Complete or Partial Androgen Insensitivity Syndrome
Rafael Loch Batista, Andreza Santi, Ivo J P Arnhold, Flavia S Cunha,
Elaine M F Costa, Berenince B Mendonça, Sorahia Domenice

Universidade de São Paulo, Sao Paulo, Brazil

Background: Androgen insensitivity syndrome (AIS) is a
genetic disease X-linked, caused by functional abnormalities of the
androgen receptor (AR). Mutations in the AR are associated with
broad phenotypic spectrum from partial insensibility (PAIS) to
complete insensitivity (CAIS). Objective and hypotheses: To
characterize the mutations (MUT) identified in the AR in 38
Brazilian families with AIS. The MUT were analyzed considering
their type, location in the gene, functional domain and associated
phenotype. Method: PCR amplification of the coding and
promoter regions of the AR gene, followed by direct sequencing.
The identified MUT were searched in the literature, genomic sites
and the novel MUT were evaluated by prediction sites. We classify
MUT according to the type (missense and nonsense), exomic
location, the affected functional domain (NTD, LDB, DBD, and
Hinge) and phenotype (CAIS and PAIS). Results: We identified
17 different AR MUT in 22 families with PAIS (nZ37) and 13 in
16 families with CAIS (nZ23). Of these, six (CAIS) and eight
(PAIS) have not been described. These novel variants are not
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found in either 1000 Genome and ESP-6500 database and the all of
them were considered deleterious. Missense MUT were identified
in 90.5% of PAIS and in 83% of CAIS and nonsense MUT in 9.5%
of PAIS and 17% in CAIS. The frequency of MUT by exon differ
between CAIS and PAIS patients, being more frequent in exons 5
and 7 (18 and 17%) in PAIS and in exons 1 and 4 (27 and 21%) in
CAIS. In functional domains, there was a lower frequency of MUT
in the DBD (12.5% in CAIS and 20% in PAIS) followed by the
NTD (25% in CAIS and 20% in PAIS) and LBD (62.5% in CAIS
and 60% in PAIS). We describe for the first time, a large deletion in
the promoter region of the AR gene in a family with PAIS, whose
exonic region was normal. Mutations in AR were not identified in
18.2% of families with PAIS (4/22) and 6.25% of the families with
CAIS (1/16). Conclusion: The identification of MUT related to
different phenotypes of AIS in Brazilian families allows for greater
insight into genetic defects. The strategy of seeking MUT in the
promoter region, when there is clinical suspicion of AIS without
MUT in exonic region of the AR may allow the identification of
genetic alteration in patients without exomic mutations.
FC6.6
Frequency of Gonadal Tumour in Complete Androgen
Insensitivity Syndrome: a Retrospective Case-Series
Analysis
Saduf Chaudhry, Rieko Tadokoro-Cuccaro, Ieuan Hughes,
Carlo Acerini

Department of Paediatrics, Addenbrooke’s Hospital, University of
Cambridge, Cambridge, UK

Background: Complete androgen insensitivity syndrome
(CAIS) is an X-linked recessive disorder of sex development
(DSD) where affected individuals are phenotypically female but
have a XY karyotype and testes. With increasing age there is an
increased risk of malignant gonadal change, with incidence rates
variously reported from 3.6 to 14%. Consequently, gonadectomy
is recommended either during childhood or after puberty is
complete, although there is no consensus on the optimal timing for
this procedure. Objective and hypotheses: To establish the
frequency of histological abnormalities in CAIS in relation to the
age and timing of gonadectomy.Method:Data was collected from
the Cambridge DSD database on patients with CAIS (nZ225; age
range 3–88 years) undergoing gonadectomy, including – age and
pubertal status at gonadectomy, gonadal histology, and immuno-
histochemistry. Results: Evaluable data was obtained from 139
patients. At time of gonadectomy, median (range) ageZ12.8 years
(18 days – 68 years); pubertal status nZ63 pre-puberty; 70 post-
puberty; six unknown. Gonadal abnormalities were reported in 26
cases: benign tumour nZ18 (seven sertoli cell adenoma (SCA);
eight testicular hamartoma (TH); two mixed SCA/TH; and one sex
cord tumour with annular tubules)/malignant changes nZ8 (one
Sertoli cell tumour; one sex cord tumour; one seminoma; and five
intra-tubular germ cell neoplasia). Pre-malignant changes were all
confirmed on immunohistochemistry. In malignant/pre-malig-
nant cases, median (range) age at gonadectomyZ18 years (1–68
years) with two out of eight individuals undergoing this procedure
Free Communications



before puberty. Conclusion: In this large case-series of CAIS
patients undergoing gonadectomy evidence of malignant or pre-
malignant change was found in 5.7% of cases and occurred before
puberty in 1.4%. Consequently, it may be advisable to perform
gonadectomybefore puberty in thosewhopresent in early childhood,
if there is a lack of tumour marker evidence to exclude malignancy.
FC7.1
Safety and Effectiveness of Increlexw Therapy in
Children with Laron Syndrome and Enrolled in the
European Increlexw Growth Forum Database in
Europe
Peter Banga, Michel Polakb, Joachim Woelflec, Aude Houchardd,
Caroline Sertd

aFaculty of Health Sciences, Linköping University, Linköping,
Sweden; bHôpital Universitaire Necker Enfants Malades, Université
Paris Descartes, Paris, France; cChildren’s Hospital, University of
Bonn, Bonn, Germany; dIPSEN Pharma, Boulogne Billancourt,
France

Background: The post-authorisation registry, European
Increlexw Growth Forum Database (EU-IGFD), initiated in
December 2008, collects data in children receiving Increlex
(mecasermin (rDNA origin) injection) for growth failure,
n
a

Height
SDS

n
a

D Height SDS

LS patients
Baseline 26 K5.22

(1.63)
Year 1 23 K4.46

(1.88)
22 0.50 (0.61)

Year 2 22 K4.51
(1.72)

20 0.77 (0.79)

Naı̈ve-prepubertal
Baseline 12 K5.80

(1.60)
Year 1 10 K4.76

(2.09)
9 0.77 (0.54)

Non-LS patients
Baseline 163 K3.50

(1.04)
Year 1 139 K3.19

(1.10)
134 0.32 (0.44)

Year 2 102 K2.99
(1.24)

99 0.57 (0.62)

Naı̈ve-prepubertal
Baseline 97 K3.42

(0.95)
Year 1 84 K3.03

(0.95)
81 0.36 (0.40)

aAvailable at timepoint.
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including Laron syndrome (LS) (severe primary IGF1 deficiency
with confirmed GH-receptor mutation). Objective and
hypotheses: Report safety and effectiveness data in children
with LS. Method: Multicentre, open-label observational study,
eCRF data collection. Results: As of 2nd October 2014, nine
countries enrolled 205 patients (115 naı̈ve-prepubertal), including
29 LS patients (13 naı̈ve-prepubertal). In LS patients (vs non-LS),
45% were females (vs 34%), 48% treatment-naı̈ve (vs 69%). Mean
(95% CI) treatment duration (days): 1413 (1190; 1636) (vs 916
(837; 995)); median dose (mg/kg BID): 40 at treatment initiation
(both subgroups), 105 (vs 120) at year 1, 120 at year 2. Naı̈ve-
prepubertal LS patients had significantly higher D height SDS at
year 1, vs naı̈ve-prepubertal non-LS (linear regression, PZ0.006).
Targeted adverse events (TAEs) were reported in 69% LS patients
(vs 36% non-LS); most frequently hypoglycaemia (41% vs 13%),
lipohypertrophy (21% vs 9%), tonsillar hypertrophy (17% vs 5%),
and otitis media (14% vs 3%). LS was a predictive factor for
hypoglycaemia (OR (CI 95%): 0.21 (0.09;0.50); P!0.001).
Conclusion: Height SDS increase was higher in LS patients vs
non-LS and this was significant at year 1 in the naı̈ve-prepubertal
subgroup; however, they remained shorter. TAEs were more
frequent in LS patients; LS was identified as predictive factor for
hypoglycaemia. Declaration of interest: A Houchard and C Sert:
employees of Ipsen. M Polak and J Woelfle: advisory boards for
Ipsen and Novo Nordisk. Funding: This work and the study on
which it is based were supported by Ipsen.
FC7.2
Topicone ThermoMatrixe-Mediated Passive
Transdermal Delivery of IGF1 Across EpidermFT
Full-Thickness Human Skin Equivalent: Towards an
Extended-Wear IGF1 Patch
Stephen Hsu, Carl Mangleburg, Hua Yao

Prometheon Pharma, LLC, Alachua, Florida, USA

Background: There is a need for a convenient and affordable
alternative to twice daily s.c. injections for children with IGF1
deficiency (IGFD) and growth failure. We report a novel platform
technology, Topicone ThermoMatrixe, applied to the transder-
mal delivery of IGF1 (7649 Da). Objective and hypotheses:We
sought to develop a convenient, non-invasive, and affordable
transdermal patch formulation capable of achieving passive
delivery of large molecule drugs such as IGF1, insulin, and GH
for multiple days.Method: Lyophilized IGF1 was reconstituted in
a Topicone ThermoMatrixe formulation that transitions from
solid at 25 8C (room temperature) to gel at 30–32 8C (skin
temperature). Formulations containing IGF1 were applied as 50 ml
gel to EpidermFTe tissue inserts, which are barrier-enhanced, full
thickness, and metabolically active human skin equivalents (HSEs)
when cultured in maintenance medium at 32 8C. Equal volume of
medium was sampled and replenished every 24 h. IGF1
concentrations were measured by using a Quantikinew ELISA
Kit (R&D Systems). Steady-state IGF1 flux (Jss) was calculated
using Fick’s first law of diffusion. Results: IGF1 Topicone

ThermoMatrixe formulations over the dose range of
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5–500 mg/0.6 cm2 achieved and maintained a maximum Jss of
0.8 mg/cm2 per h for 7 days. We observed a dose–response effect
over the tested dose range, which was non-saturating. The
calculated steady-state plasma level in pediatric IGFD patients
after twice daily 0.12 mg/kg s.c. injection of Increlexe is 250 ng/ml.
Extrapolated to 7.7 l volume of distribution (30 kg boy) for Increlex
(mecasermin), a 64 or 25 cm2 patch containing 500 mg/0.6 cm2 of
IGF1 would achieve the target steady-state plasma level of
250 ng/ml in 1.5 or 4.5 days respectively. MTT assays showed
that epidermal cell viability was preserved, independent of dose or
time. Conclusion: These rigorous in vitro studies support the
feasibility of developing safe and effective extended-wear IGF1
Topicone ThermoMatrixe patches that replace daily injections
and provide constant and consistent drug delivery. Funding: This
work was supported by Prometheon Pharma, LLC, which has no
formal business, commercial, or other relationship with the
manufacturer (Ipsen) of commercially available IGF1 (Increlex).
FC7.3
IGF1 Levels, Complex Formation, and IGF-Bioactivity
in GH-Treated Children with Prader–Willi Syndrome
Nienke Bakkera,b, Jaap van Doornc,d, Judith Renesb, Truus Donkerc,d,
Anita Hokken-Koelegaa,b

aDutch Growth Research Foundation, Rotterdam, The Netherlands;
bSubdivision of Endocrinology, Department of Pediatrics, Erasmus
MC, Sophia Children’s Hospital, Rotterdam, The Netherlands;
cSection Metabolic Diseases, Laboratory of Endocrinology, Depart-
ment of Clinical Chemistry and Haematology, University Medical
Center Utrecht, Utrecht, The Netherlands; dSection Metabolic
Diseases, Department of Medical Genetics, University Medical
Center Utrecht, Utrecht, The Netherlands

Background: Children with Prader–Willi syndrome (PWS)
attain high serum immunoreactive IGF1 levels during standard
dose GH treatment, which leads to concern, but lowering the dose,
deteriorates their body composition. Objective and hypotheses:
To evaluate serum IGF1, IGFBP3 and acid-labile subunit (ALS)
levels, complex formation and IGF-bioactivity in GH-treated PWS
children. We hypothesized that GH-treated children with PWS
have a normal IGF-bioactivity, despite the high serum immuno-
reactive IGF1 levels. Method: We included 40 GH-treated PWS
(1.0 mg/m2 per dayz0.035 mg/kg per day) children and
compared them with 41 age- and sex-matched healthy controls.
Main outcome measures were serum IGF1, IGFBP3 and ALS
levels, complex formation and IGF-bioactivity by IGF1 receptor
kinase activation assay (KIRA). Results: Serum IGF1, IGFBP3,
ALS levels, and IGF1/IGFBP3 ratio were significantly higher in
GH-treated PWS children than in healthy controls. The 150 kDa
ternary complex formation was, however, also significantly higher
than in controls, indicating that most of serum IGF1 is sequestered
in the ternary 150 kDa complex with ALS and IGFBP3. Young
GH-treated PWS children, median (IQR) age 5.2 (4.3–7.2) years,
exhibited higher serum IGF-bioactivity than controls, but no
difference was observed in IGF-bioactivity between older
GH-treated PWS children, age 14.9 (13.8–16.2) years, and
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controls. The proportion of IGF-bioactivity of total serum IGF1
was, however, lower in GH-treated PWS children than in controls.
Serum immunoreactive IGF1 levels did not correlate with IGF-
bioactivity in GH-treated children with PWS, in contrast to a
strong positive correlation in healthy controls. Conclusion: In
GH-treated PWS children, most off serum IGF1 is sequestered
in the 150 kDa complex. Higher IGF-bioactivity was only found in
young GH-treated PWS children and not in the older ones. IGF-
bioactivity during GH showed a wide variation and there was a
disrupted correlation with immunoreactive IGF1 levels, which
makes immunoreactive IGF1 levels an inappropriate indicator of
GH-dosing in PWS children. Funding: This study was an
investigator-initiated study, supported by an independent research
grant from Pfizer.
FC7.4
A Novel Reversible Albumin-Binding GH Derivative
Possesses a Promising Once-Weekly Treatment
Profile in Children with GH Deficiency
Nehama Zuckerman-Levina, Zoran Gucevb, Jean de Schepperf,
Michael Højby Rasmussenc, Tadej Battelinod,
Minna Brændholt Olsenc, Lars Sävendahle

aBruce Rappaport Faculty of Medicine, Rambam Medical Center,
Haifa, Israel; bUniversity Children’s Hospital, Skopje, Macedonia;
cNovo Nordisk A/S, Søborg, Denmark; dUMC-University Children’s
Hospital, Ljubljana, Slovenia; eKarolinska Institutet, Stockholm,
Sweden; fDivision of Paediatric Endocrinology, UZ Brussel,
Laarbeeklaan, Brussels, Belgium

Background: GH administration restores normal growth in
children with GH deficiency (GHD). However, current daily s.c.
injection treatment regimens may be inconvenient leading to
impaired adherence and subsequently suboptimal treatment
outcomes. NNC0195-0092 is a novel, reversible albumin-binding
GH developed for once-weekly administration. Objective and
hypotheses: This was a randomised, open-label, active-con-
trolled, dose-escalation trial (NCT01973244) investigating the
safety, tolerability, pharmacokinetics, and pharmacodynamics of a
single dose of NNC0195-0092 compared with once-daily GH for
7 days. Method: Four cohorts of eight prepubertal children (R6
and !13 years) with GHD on GH therapy (R3 months) were
investigated (nZ32). Within each cohort, children were random-
ised to receive either a single s.c. dose of NNC0195-0092 (0.02,
0.04, 0.08, or 0.16 mg/kg; nZ6) or once-daily GH for 7 days
(0.03 mg/kg; nZ2). Each child was allocated to one dose level
only. Current GH therapy was discontinued 7–10 days before
randomisation. At each dose-level, the pharmacokinetics and
pharmacodynamics (IGF1 and IGFBP3) were evaluated. Results:
All doses of NNC0195-0092 were well tolerated, with no safety or
local tolerability issues identified. Dose-dependent increases in
IGF1 and IGFBP3 were observed for AUC(0–168 h) and Cmax after
adjustment for baseline. IGF1 responses following 0.04 and
0.08 mg/kg NNC0195-0092 and daily GH were similar. Mean
changes in IGF1 and IGFBP3 were within reference ranges, except
for a peak in IGF1 SDS in the 0.08 mg/kg NNC0195-0092
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dose-group that was slightly above the reference range (days 1–3).
Conclusion: All doses of NNC0195-0092 were well tolerated in
children with GHD with no clinically relevant short-term safety or
local tolerability issues observed. A dose-dependent IGF1
response, similar to the IGF1 response observed after daily GH,
was found. The present data indicate that NNC0195-0092 may
potentially serve as a well-tolerated once-weekly treatment for
children with GHD. Declaration of interest: N Zuckerman-
Levin and Z Gucev, consultants (Novo Nordisk and Spring).
M H Rasmussen and M B Olsen, employees Novo Nordisk.
L Sävendahl, consultant (Ferring, Novo Nordisk, Merck Serono,
Pfizer, and Sandoz); grants (Merck Serono, Novo Nordisk, and
Pfizer). T Battelino, board member (Novo Nordisk, Sanofi, and Eli
Lilly). Consultation fees from Ferring, Novo Nordisk, and Pfizer.
Funding: This study was sponsored by Novo Nordisk A/S,
Denmark. Dr J de Schepper.
FC7.5
12-Month Safety and Efficacy of a Weekly
Long-Acting GH (MOD-4023) Compared to Daily
Recombinant Human GH Therapy in Pre-Pubertal
GH-Deficient Children; Phase 2 Study: Study CP-4-004
Summary
Zvi Zadikb, Ron Rosenfeldc, Klaudziya Radziukd, Nataliya Zelinskae,
Oleg Malievskyf, Violeta Iotovag, Julia Skorodokh, Ronit Korena,
Leanne Amitzia, Oren Hershkovitza, Gili Harta

aOpko Biologics Ltd, Nes Ziona, Israel; bKaplan Medical Center,
Rehovot, Israel; cDepartment of Pediatrics, OHSU, Portland,
Oregon, USA; d2nd Children City Clinic, Department of Endo-
crinology, Minsk, Belarus; eEndocrinology Department, Ukrainian
Children Specialized Clinical Hospital, Kyev, Ukraine; fDepartment
of Pediatrics, Bashkir State Medical University, Ufa, Russia;
gUMHAT, Sv. Marina’ Multiprofile Specialised Pediatrics Clinic,
Varna, Bulgaria; hPediatrics and Endocrinology, St Petersburg State
Pediadric Medical Academy, St Petersburg, Russia

Objective and hypotheses: To compare the PK/PD, safety,
efficacy, and tolerability of three doses of once-weekly MOD-4023
to that of a daily recombinant human GH (rhGH) formulation in
pre-pubertal children with growth failure due to GH deficiency
(GHD). Method: The randomised, controlled phase 2 study was
conducted in 53 pre-pubertal, hGH-naı̈ve GHD children
randomised to receive one of three MOD-4023 doses as a once-
weekly s.c. injection (0.25, 0.48, and 0.66 mg/kg per week) or daily
rhGH (34 mg/kg per day) as a control arm. Annual height velocity
(HV) was evaluated at 12 months, accompanied by assessment of
safety, including metabolic profiles. Results: Last subject, last visit
is anticipated in June 2015. Data on 49/52 subjects who completed
12 months treatment indicated that baseline demographic and
auxological characteristics were comparable among all groups.
Twelve months PK/PD profile following administration of MOD-
4023 in these subjects demonstrated a significantly extended half-
life compared to daily rhGH. A dose-dependent PK/PD (IGF1)
response was observed among MOD-4023 dose cohorts, reaching
steady state with no accumulation or excessive levels by 10 weeks.
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All cohorts demonstrated expected ‘catch-up’growth, with subjects
on the two highest doses of MOD-4023, demonstrating HV
comparable to those in the hGH arm and ranging from 10 to
12 cm/year. Sub-analysis of HV response based on baseline
characteristics confirmed a comparable response in all sub-
populations. The 12-month safety analysis indicates a safety
profile comparable to daily rhGH, while IGF1 and metabolic
parameters remained within the normal range. Conclusion:
Available data on the PK/PD, efficacy, and safety analysis of MOD-
4023 administration to GHD children confirmed its long acting
properties and affirmed that a single weekly injection of MOD-
4023 has the potential to replace seven consecutive daily injections
of rhGH in pediatric GHD patients. Further, final study data,
anticipated in June 2015, will provide the basis for dose selection
for phase 3.
FC7.6
Pharmacokinetic and Pharmacodynamics Modelling
of MOD-4023 (a Long-Acting Human GH) in
GH-Deficient Children
Dennis Fisher, Michal Jaron-Mendelson, Leanne Amitzi, Ronit Koren,
Gili Hart

Opko Biologics Ltd, Nes Ziona, Israel

Background, objective, and hypotheses: OPKO Biologics
has produced a long-acting human GH (hGH), MOD-4023,
containing copies of a naturally-occurring C-terminal peptide
(CTP) to markedly increase GH’s in vivo residence. We describe
the construction and validation of a pharmacokinetic (PK)
/pharmacodynamics (PD) model to characterise the relationship
between MOD-4023 dose, MOD-4023 serum concentrations
(Cserum), and IGF1 responses in healthy adults, GH-deficient
(GHD) adults and GHD children. The model was used to
characterise the PK and PD profile of MOD-4023 as part of the
on-going paediatric GHD clinical studies. Method: MOD-4023
PK and PD were studied following administration to healthy
adults (nZ18), GHD adults (nZ46), and GHD children (3–11
years of age, nZ53). In children, doses were 0.25, 0.48, or
0.66 mg/kg weekly; genotropinw (hGH 34 mg/kg daily) was the
comparator. Data from healthy adults were used to develop PK
and PD models; models were then applied to GHD adults and
children. Serum concentrations were fit to a linear compartmental
model with first-order absorption and an absorption lag. An
indirect-response PD model was applied to IGF1 data. Covariates
(age, body size, gender, and organ function) were entered into the
PK and PD models if justified statistically. Results: In adults and
children, a two-compartment PK model fit Cserum data well. For
PD modeling, the indirect response model generally fit IGF1 data
well. Systemic parameters scaled allometrically; baseline IGF1
increased with age in GHD children. Conclusion:We constructed
and validated MOD-4023 PK and PD models which predict the
relationship between administered dose, Cserum, and IGF1
response with various dosing regimens in paediatric GHD
population. This model can assist in safety monitoring, including
dose selection and dose modification in future clinical studies.
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DLK1 Expression in Adipose Tissue Following
Fetal Growth Restriction: Relation to
Visceral Fat Expansion and Catch-Up Growth
in Wistar Rats
Gemma Carreras-Badosaa,b, Xavier Remesarc, Anna Prats-Puiga,d,
Ferran Diaz-Roldana,b, Estı́baliz Platero-Gutierreza,b,
Jose-Maria Martinez-Calcerradaa,d, Francis de Zeghere,
Lourdes Ibañezf, Judit Bassolsa,b, Abel Lopez-Bermejoa,b

aGirona Institute for Biomedical Research, Girona, Spain; bDr Josep
Trueta Hospital, Girona, Spain; cUniversity of Barcelona, Barcelona,
Spain; dEUSES University School, Girona, Spain; eUniversity of
Leuven, Leuven, Belgium; fSant Joan de Déu Children’s Hospital,
Barcelona, Spain

Background: DLK1 (PREF1) is a key inhibitor of adipogenesis
and adipocyte differentiation. Adipose tissue expansion depends
on adequate adipocyte differentiation. However, whether lower
DLK1 expression facilitates adipose tissue expansion following
fetal growth restriction is so far unknown. Objective and
hypotheses: To study the expression of DLK1 in the adipose
tissue of prenatally growth-restricted rats and its relation to
postnatal visceral fat and weight gain.Method: Calorie restriction
during gestation was used to induce intrauterine growth
retardation in Wistar rats. Dams on a 50% calorie-restricted diet
delivered growth-restricted pups with low birth weight (R).
Restricted offspring fed a standard rat chow after birth showed
catch-up growth (RC) whereas restricted offspring kept on a
calorie-restricted diet did not show catch-up growth (RR). Weight
gain, visceral fat (including retroperitoneal fat) and relative
expression of DLK1 in retroperitoneal fat, as well as microscopic
morphology of this fat pad, were postnatally assessed in the
offspring (nZ14 pups/group) at day 42 (prepubertal juvenile rats).
Results: RC pups showed higher postnatal weight gain, percentage
of visceral fat, retroperitoneal fat and adipocyte size, and lower
DLK1 expression in retroperitoneal fat compared with RR pups
(all P!0.0001). In RC pups, DLK1 expression was negatively
related to body weight (rZK0.863, P!0.0001), weight gain
(rZK0.835, P!0.0001), visceral (rZK0.808, P!0.0001), and
retroperitoneal fat (rZK0.800, P!0.001). Conclusion: Our
results show for first time that lower DLK1 expression in
retroperitoneal fat relates to postnatal catch-up growth and
visceral fat expansion in prenatally growth-restricted rats.
Deregulated DLK1 expression in adipose tissue could be among
the mechanisms involved in postnatal visceral fat accumulation
following fetal growth restriction. Funding: This study was
supported by a grant from the Ministerio de Ciencia e Innovación,
Instituto de Salud Carlos III (ISCIII), Madrid, Spain (PI13/01257),
project co-financed by Fondo Europeo de Desarrollo Regional
(FEDER).
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Apoptosis Inhibitor of Macrophages: an
Anti-Inflammatory Adipocyte Factor in Mild
Adolescent Obesity?
Alexia Karvelaa, Aikaterini Avgeria, Eleni D Vlotinoub,
George Georgiouc, Dionysios Papaxristoub, Toru Miyazakid,
Bessie E Spiliotisa

aResearch Laboratory of the Division of Pediatric Endocrinology and
Diabetes, Department of Pediatrics, University of Patras School of
Medicine, Patras, Greece; bDepartment of Anatomy, Histology,
Embryology, Faculty of Medicine, University of Patras, Patras,
Greece; cDepartment of Pediatric Surgery, Karamandaneio
Childrens Hospital, Patras, Greece; dLaboratory of Molecular
Biomedicine for Pathogenesis, Faculty of Medicine, Center for
Disease Biology and Integrative Medicine, University of Tokyo,
Tokyo, Japan

Background: Adipose tissue (AT) in obesity is characterized
by low grade inflammation. The apoptosis inhibitor of macro-
phages (AIM; also called CD5L) is incorporated into adipocytes
leading to increased lipolysis. Excess AIM-dependent lipolysis
induces adipose tissue macrophage recruitment. M1 (proinflam-
matory) macrophage infiltration, with surface marker CD40,
correlates with metabolic complications. Objective and
hypotheses: To study serum levels and AT expression of AIM
in lean and obese children correlated with CD40 expression.
Method: Paraffin embedded abdominal AT microarrays from 33
lean and 29 obese prepubertal children and adolescents were used.
Intensity and distribution of AIM and CD40 were studied with
immunohistochemistry, size and total adipocyte numbers by
image analysis (adiposoft) and serum AIM by ELISA. Results:
AIM serum levels were lower in males vs females (3.92G1.38 vs
5.58G1.51, PZ0.0005) irrespective of BMI and pubertal status.
Also, males with adipocyte size !33 mM had lower serum AIM
levels compared to those with R33 mM (3.23G1.27 vs 4.27G1.31,
PZ0.028). Most obese males had higher AIM tissue distribution in
the adipocytes (64.7%, PZ0.021) and macrophages (88.2%,
PZ0.024) vs lean males. Particularly, most male obese adolescents
(76.9%, PZ0.031) had a large (R33 mM) adipocyte size, small
(!80) adipocyte number (83.3%, PZ0.023), and lower intensity
of macrophage CD40 (PZ0.043) with high intensity of adipocyte
AIM vs male lean adolescents. Conclusion: Our study shows the
presence of AIM in the adipocytes of children even from an early
age. Males showed lower AIM serum levels than the females that
were further decreased when the adipocyte size decreased. Obesity
in the males was associated with higher tissue AIM distribution
in both adipocytes and macrophages. Obese adolescent males
particularly showed an association of low CD40 (M1 macrophage
marker) intensity with high AIM adipocyte intensity suggesting
an anti-inflammatory role of AIM in the adipocytes in male
adolescents with mild obesity possibly reflecting a protective
mechanism against metabolic complications in this age group.
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Testing the Appetite Suppressing Effects of
Vitamin B12 Conjugates of Peptide YY
Christian L Rotha, Clinton Elfersa, Kelly Henryb, Rachael Burkeb,
Gabrielle D’Ambrosioa, Robert P Doyleb

aDepartment of Pediatrics, Seattle Children’s Research Institute,
University of Washington, Seattle, Washington, USA; bDepartment
of Chemistry, Center for Science and Technology, Syracuse
University, Syracuse, New York, USA

Introduction: Anti-obesity drugs with increased efficacy and
safety are urgently being sought. Peptide YY3–36 (PYY3–36) is an
attractive drug target due to its anorectic effect and decreased
circulation concentration, without drug resistance, in obese
individuals. Its short half-life and required method of delivery
are limiting factors in its clinical application. Transport and uptake
mechanisms, including blood-brain barrier passage, of vitamin
B12 (B12) is highly efficient in mammals. We tested the hypothesis
that conjugation of B12–PYY3–36 will help to overcome major
hurdles of PYY3–36 by improved efficacy and pharmacokinetics.
Methods: B12–PYY3–36 conjugate was tested against native
PYY3–36, and an inactive B12–PYYC36 (null control) on food
intake, weight gain and peptide concentrations in lean male
Sprague–Dawley rats (SD 9 weeks, mean weight 316 g) as well as
genetic obese diabetic Zucker rats (ZD, mean weight 891 g). Daily
treatments were delivered subcutaneously in five 1-h pulses, each
pulse delivering 5–10 nmol/kg, by implanted micro-infusion
pumps. Results: In SD rats, food intake was reduced during
5-day treatment by 24% in B12–PYY3–36 and by 13% in PYY3–36
treated groups relative to baseline. B12–PYY3–36 generated a
significantly longer inhibition of food intake vs PYY3–36
treatment following the first two pulses (121 min vs 81 min,
P!0.05). In ZD rats, food intake was reduced by 22.5% during
4 days of treatment with B12–PYY3–36 vs 13% during PYY3–36
(PZ0.012 and 0.031 respectively). After 4 days of treatment, body
weight was reduced by 10 g in B12–PYY3–36 (PZ0.049) vs 4 g in
PYY3–36 treated ZD rats. Pharmacokinetic parameters showed
positive effects of B12 conjugation on volume of distribution,
clearance, and improved half-life (1.4 h vs 0.8 h, B12–PYY3–36 vs
PYY3–36). Conclusion: Our data demonstrate for the first time
that conjugation of B12–PYY3–36 improved pharmacology,
resulting in greater suppression of food intake and body weight
in lean and obese rat models. Funding: Sources of research
support: NIH R15DK097675-01A1 and support from W M
Wrigley Jr company, Chicago, IL, USA.
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Severe Early-Onset Obesity Caused By Bioinactive
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Martin Wabitscha, Jan-Bernd Funckea, Julia von Schnurbeina,
Friederike Denzera, Georgia Lahrb, Christian Denzera, Anja Mossa,
Klaus-Michael Debatinb, Peter Gierschikc, Sadaf Farooqid,
Barbara Moeppsc, Pamela Fischer-Posovszkya
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aDivision of Pediatric Endocrinology and Diabetes, University
Medical Center Ulm, Ulm, Germany; bDepartment of Pediatrics and
Adolescent Medicine, University Medical Center Ulm, Ulm,
Germany; cInstitute of Pharmacology and Toxicology, University
Medical Center Ulm, Ulm, Germany; dWellcome Trust–MRC
Institute of Metabolic Science, Addenbrooke’s Hospital, University
of Cambridge, Cambridge, UK

Background: Early-onset severe obesity due to leptin
deficiency typically results from a defect of leptin production or
secretion due to mutations in the leptin gene. Recently we
described a new form of leptin deficiency caused by bioinactivity of
the hormone and associated with high circulating leptin levels
(New England Journal of Medicine 2015 372 48–54). Method:
Serum leptin was measured by ELISA. The leptin gene was
sequenced in patient DNA. The secretory behavior and the
biological activity of the identified mutation was assessed using
HEK293 cells. Results: We describe two siblings, a 9-year-old girl
and a 6-year-old boy with severe early-onset obesity (BMI Z-score
3.5 and 4.1) and hyperphagia, both homozygous for a c.309COA
transversion in the leptin gene leading to a N103K amino acid
exchange in the protein und high circulating levels of leptin being
normal for body fat mass (59.7 and 74.6 ng/ml). Secretion studies
in a HEK293 cells overexpressing either WT or mutant leptin
demonstrated that the N103K is indeed released into the cell
culture media. However, while the WT leptin was able to induce
phosphorylation of Stat3 in HEK293 cells overexpressing the
leptin receptor, the N103K mutant was unable to do so. Likewise,
the mutant mCherry-tagged leptin did neither bind to nor
internalize the leptin receptor, while the WT hormone exerted
these functions. This set of experiments clearly demonstrates that
the N103K leptin is secreted, but not functional. Treatment with
metreleptin (0.03 mg/kg LBM per day) led to rapid improvement
of eating behaviour and weight loss in both patients. Conclusion:
We present here further cases with severe early-onset obesity due
to bioinactive leptin, which are successfully treated with
recombinant human leptin. We strongly recommend considering
this new disease entity in hyperphagic and severely obese children.
High immunoreactive levels of circulating leptin do not exclude
functional leptin deficiency.
FC8.5
Adipocytokines in Placenta and Cord Blood in
Relation to Maternal Obesity, and Foetal and
Postnatal Growth of the Child
Marianne Allbranda, Jan Åmana,b, Maria Lodefalka,c

aInstitution of Health Sciences and Medicine, Örebro University,
Örebro, Sweden; bDepartment of Pediatrics, Örebro University
Hospital, Örebro, Sweden; cDepartment of Research in Health Care
Sciences, Örebro University Hospital, Örebro, Sweden

Background: The nutritional and hormonal state in uteromay
be a link between maternal obesity and obesity in the offspring.
The gene expression in placentae in pregnancies complicated by
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diabetes is reduced for leptin, but increased for ghrelin. It is not
known whether these genes’ expressions in placentae are altered in
maternal obesity. Objectives and hypotheses: To compare
obese and normal-weight women and their children concerning
gene expressions of leptin and ghrelin in placentae; leptin, ghrelin,
adiponectin, and C-peptide levels in cord blood, birth size and
postnatal growth. Changes in the expression of these adipocyto-
kines may lead to an altered hypothalamic sensitivity to leptin and
ghrelin resulting in an increased risk of obesity in the offspring.
Method: 32 women with pre-pregnancy obesity, but otherwise
healthy, were compared to 32 matched, normal-weight controls.
Full-term placenta biopsies were analysed with qPCR for leptin
mRNA and ghrelin mRNA. Cord blood samples were examined
with ELISA for leptin, ghrelin, adiponectin, and C-peptide
concentrations. Birth size and postnatal growth of the children
were collected from clinical registers at the Child Health Care
Units. Results: The leptin and ghrelin gene expressions in
placentae did not differ between obese and normal-weight women.
The leptin concentration in cord blood was higher in children of
obese mothers (PZ0.021). It correlated with birth weight Z-score
(rZ0.467, P!0.001) and C-peptide level in cord blood (rZ0.446,
P!0.001). Children of obese women were slightly heavier at birth,
but postnatal growth did not differ between groups. Children with
birth weight %K0.67 Z-score had higher ghrelin levels in cord
blood than heavier children (PZ0.042). The leptin level in
cord blood correlated negatively with weight gain at 6 months
(rZK0.332, PZ0.009). The ghrelin level in cord blood correlated
with weight gain at 3 months in girls (rZ0.611, PZ0.001), but not
in boys. The adiponectin level in cord blood correlated negatively
with length gain at 3 years in the obese group (rZK0.571,
PZ0.033), but not in the normal-weight group. Conclusion:
Leptin and ghrelin placental gene expressions are not altered in
obese women, but foetal adipocytokine production may influence
early postnatal growth, possibly by influencing hunger signalling
or insulin levels. Funding: This work was supported by the
Research Committee in Region Örebro County and the Key
Fundation (Nyckelfonden) at Örebro University Hospital.
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Metabolic Effects of ADP355, Protein-Based
Adiponectin Receptor Agonist, on Mice with
High-Fat Diet Induced Fatty Liver Disease
Eun Byoul Leea,b, Tae Hyuk Kimc, Woo Jung Leec, Ah Reum Kwonc,
Hyun Wook Chaec, Duk Hee Kimd, Ho-Seong Kimb,c

aDepartment of Pediatrics, International St. Mary’s Hospital,
Catholic Kwandong University College of Medicine, Inchon,
Republic of Korea; bDepartment of Medicine, Yonsei University
Graduate School, Seoul, Republic of Korea; cDepartment of
Pediatrics, Severance Children’s Hospital, Yonsei University College
of Medicine, Seoul, Republic of Korea; dSowha Children’s Hospital,
Seoul, Republic of Korea

Background: Adiponetin is considered a protective hormone
exhibiting beneficial effects against insulin resistance,
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cardiovascular disease, and cancer. Non-alcoholic fatty liver
disease (NAFLD) is considered the hepatic component of insulin
resistance. Pharmacological activation of adiponectin signaling
might be helpful for treatment of NAFLD, but it is difficult to
develop the whole adiponectin protein as a drug because the
C-terminal globular domain of adiponectin is extremely insoluble
and the peptide fragments are large. ADP355 (H-DAsn-Ile-
Pro-Nva-Leu-Tyr-Dser-Phe-Ala-DSer-NH2), a peptide-based
adiponectin receptor agonist, inhibits the growth of AdipoR1/
AdipoR2-positive cancer cell lines. Objective and hypotheses:
ADP355 act through AdipoR1 mainly, we thought it would
activate AMPK pathway in the liver and improve NAFLD. We
treated ADP355 on mice with high-fat diet (HFD) induced fatty
liver disease to investigate the metabolic effects of ADP355.
Method: Twenty mice were randomly divided into standard diet
(SD, nZ5) and HFD (nZ15) group. After 12 weeks, HFD-fed
mice were randomized into three groups for ADP355 treatment
(none, 0.5, and 1 mg/kg per day) for 4 weeks. Intraperitoneal
glucose tolerance test (IPGTT) were done in all mice before and
after 27 days of ADP355 treatment. One day after IPGTT, mice
were sacrificed and livers were weighed. Hematoxylin and eosin-
stained sections analysed to establish the type and the degree of
steatosis. Hepatic mRNA expression level of sterol regulatory
element binding protein 1c (SREBP1c), acetyl-CoA carboxylase
(ACC), fatty-acid synthase (FAS), palmitoyl transterase 1 (CPT1),
acyl-CoA oxidase (ACO), and aldehyde oxidase 1 (AOX1) were
measured. Results: Body weights were significantly lower in
ADP355 treatment group, but liver weight, liver weight/body
weight ratio, and area under curve of glucose level in IPGTT
showed no significant difference. Grade of steatosis, SREBP1c,
FAS, ACC, and AOX were significantly lower in ADP355
treatment groups than HFD group. Conclusion: ADP355
ameliorate HFD induced weight-gain and steatosis of liver in
mice by decreasing de novo lipogenesis and stimulating fatty acid
oxidation through AMPK pathway, but have no effect on insulin
resistance.
FC9.1
Islet d-Cells Contribute to the Pathobiology of
Atypical Congenital Hyperinsulinism
Bing Hana, Siobahn Bourkea, Zainab Mohammada,b, Ross Craigiea,
Mars Skaea, Edmund Cheesemana, Indi Banerjeea, Karen Cosgrovea,
Mark Dunnea

aUniversity of Manchester, Manchester, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK

Background: Atypical forms of congenital hyperinsulinism
in infancy (CHI-A) represent a novel subgroup of patients who
present later in the neonatal period; have poor responses to
medical intervention; an unremarkable histopathology and no
known genetic cause of disease. Objective and hypotheses:
To compare the expression profiles of insulin and somatostatin
in islets from patients with CHI-A, diffuse CHI (CHI-D) and age-
matched control tissue. Methods: CHI tissues were obtained
following pancreatectomy, and control tissue following autopsy.
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CHI-D patients were positive for defects in ABCC8; CHI-A was
not associated with defects in CHI-associated genes. Insulin-
(INSC) and somatostatin-expressing cells (SOMC) were identified
by immunohistochemistry and quantified following digitization of
paraffin-embedded tissue samples; Ki67 is a marker of cell
proliferation and NKX2.2 is a marker of cell fate determination
in islets. Results: We examined nZ380 islets from CHI-A and
compared to control and CHI-D islets. In CHI-A, 49.5% of the
islets (nZ188) had a quiescent profile associated with condensed
cytoplasm, nuclear crowding and reduced numbers of centrally-
located INSC cells. In control and CHI-D, O90% of islets were
composed of O70% INSC cells and !20% SOMC cells (nZ91).
In contrast, O70% of quiescent CHI-A islets had less than 30%
INSC cells and O65% had more than 20% SOMC cells; with 30%
of islets composed of O50% d-cells (nZ20). Surprisingly,
‘quiescent islets’ had twofold higher rates of proliferation
than unaffected islets from the same tissue, and O60% d-cells
were positive for NKX2.2; a transcription factor that was only
present in a limited number of d-cells in control islets.
Summary/conclusion: NKX2.2 maintains a b-cell phenotype
and has a limited expression profile in d-cells following birth.
Marked increases in NKX2.2 expression in CHI-A d-cells
combined with increased numbers of SOMC cells and rates of
proliferation, strongly imply that an immature d-cell profile
contributes to the pathobiology of CHI. Funding: National
Institute of Health Sciences.
FC9.2
A Novel Source of Mesenchymal Stem Cells Lines from
the Human Neonatal Pancreas of Patients with
Congenital Hyperinsulinism in Infancy
Sophie Kellawaya, Karolina Mosinskaa, Bing Hana,
Zainab Mohammada,b, Lindsey Rigbyb, Mars Skaeb, Raja Padidelab,
Indi Banerjeeb, Karen Cosgrovea, Mark Dunnea

aUniversity of Manchester, Manchester, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK

Background: Congenital hyperinsulinism in infancy (CHI) is
a neonatal disorder of uncontrolled insulin release leading to
profound hypoglycaemia. In addition to defects in pancreatic
b-cell function, we have recently demonstrated that the CHI
pancreas is highly proliferative, with rates of proliferation up to
14-fold higher than in age-matched controls. Objective and
hypotheses: As patients require pancreatectomy to alleviate
hypoglycaemia, our aim was to demonstrate that CHI pancreatic
tissue could represent a novel source of pancreatic stem cells.
Method: Proliferating cell lines were derived from the pancreata
of three patients with CHI following surgery and from the islet-
enriched digest of an adult donor. In two cases CHI was caused by
ABCC8 gene defects in association with focal- and diffuse disease.
In the third case – atypical CHI, no mutations in CHI-associated
loci have been found. RT-PCR was used to examine gene
expression profiles; western blot, flow cytometry, and immuno-
cytochemistry for protein analysis. Results: All three cell lines
were found to express Islet1, MafB, Pax6, and Sox9, markers
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associated with pancreatic development, and low level insulin.
Profiling by flow cytometry for mesenchymal stem cell (MSC)
markers demonstrated cells to be positive for CD105, CD44 and
CD90, and negative for CD45, as in published literature. The
morphology of CHI-derived pancreatic MSCs (pMSC) lines was
consistent and they were readily able to form islet-like clusters in
low adherence culture. Differentiation to adipocyte-, chondrocyte-,
and osteocyte lineages was achieved for all three lines indicating
multipotency. CHI-derived pMSCs proliferated faster than adult
pMSCs (doubling time of 90 h vs 195 h) and continued to
proliferate beyond their adult counterparts. Summary: pMSCs
have not been previously derived from CHI patients. We have
shown this is feasible, reproducible and that this tissue source has
advantages over adult pMSCs, including insulin gene expression
and longer-term stability, viability, and differentiation capacity.
Funding: The National Institute of Health Research.
FC9.3
Failure to Terminate Cell Proliferation Contributes to
the Pathobiology of Congenital Hyperinsulinism in
Infancy
Bing Hana, Zainab Mohammada,b, Lindsey Rigbyb, Ross Craigieb,
Mars Skaeb, Raja Padidelab, Edmund Cheesmanb, Karen Cosgrovea,
Indi Banerjeeb, Mark Dunnea

aUniversity of Manchester, Manchester, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK

Background: Diffuse congenital hyperinsulinism in infancy
(CHI-D) mainly arises from mutations in KATP channel genes.
In addition, there are also several reports of increased cell
proliferation in CHI-D. We hypothesised that the higher rates
of proliferation in CHI-D are as a consequence of failure to
terminate proliferation in the neonatal period. Objective and
hypotheses: To test this we examined the proliferative index (PI)
of CHI-D tissue and compared with focal CHI (CHI-F), which is
associated with loss of cell cycle repression in b-cells within the
focal domain. Methods: PI was assessed by Ki67 or phosphohis-
tone-H3 immunohistochemistry using samples of whole pancreas
from patients positive for mutations in ABCC8 with CHI-D
(nZ10) or CHI-F (nZ6) and foetal/neonatal (nZ12), juvenile
and adult control tissues (nZ5). Analysis of digitized images was
used to calculate the average PI (meanGS.E.M.) from 45 000
cells/tissue section. Results: In controls there was an inverse
correlation between the PI and age. At 10 weeks post-conception
more than 27% of the total cells were Ki67C. At term the PI was
w7%, which declined sharply to 2.6G0.1% (nZ3) at 8 weeks and
0.5% from 6 to 10 months. From 8 years until adulthood, PI was
0.1G0.03% (nZ5). In CHI tissue – including non-lesion domains
of CHI-F, there was a similar inverse correlation with age, but the
rates of decline were markedly decreased. Thus, up to 8 weeks
following birth 8G0.4% (nZ5) of cells were Ki67C; 4G0.4%
(nZ3) up to 7 months and 3% up to 10 months of age.
Importantly, there was little overall difference in the PI between
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CHI-F (non-lesion) and CHI-D; 4G0.4 vs 5G1 respectively.
Conclusion: We suggest that enhanced rates of proliferation in
CHI arise from failure to terminate proliferation by a mechanism
that is not directly attributable to the genetic cause of disease.
Funding: National Institute for Health Research.
FC9.4
Novel Molecular Mechanisms of Congenital
Hyperinsulinism due to Autosomal Dominant
Mutations in ABCC8
Azizun Nessaa, Qadeer Azizb, Alison Thomasb, Stephen Harmerb,
Sarah Flanaganc, Sian Ellardc, Ritika Kapoora, Andrew Tinkerb,
Khalid Hussaina,d

aUCL Institute of Child Health, London, UK; bQueen Mary, William
Harvey Heart Centre, London, UK; cInstitute of Biomedical and
Clinical Science, University of Exeter, Exeter, UK; dLondon Centre
for Paediatric Endocrinology and Metabolism, Great Ormond Street
Hospital, London, UK

Background: Dominant mutations in ABCC8 can cause
congenital hyperinsulinism (CHI), which is characterised by
unregulated insulin secretion. Objective and hypotheses: To
understand the molecular basis of medically unresponsive CHI
due to dominant ABCC8mutations.Method:We investigated ten
patients with diazoxide unresponsive CHI who required a near
total pancreatectomy. DNA sequencing revealed seven dominant
heterozygous missense mutations in ABCC8 (one novel and six
previously reported but uncharacterised mutations). Mutant
cDNA constructs were transfected into HEK293 cells for
functional studies. 86RbC was used as a surrogate to measure the
efflux of KC. Electrophysiological techniques were used to
measure whole-cell and single channel currents. Confocal
microscopy was used to determine the subcellular location of
mutant KATP channels, by co-transfecting with pDs-Red2-ER
(endoplasmic reticulum marker) and Kir6.2-GFP. Results:
D1506E is a SUR1 mutation located in nucleotide binding domain
2 (NBD2). Homologous expression of D1506E under whole-cell
patch-clamp, displayed only K2.88G1 pA/pF of current in the
presence of 100 mM diazoxide. Similarly single channel data
showed a current response of 4.5G1.8% in the presence of 1 mM
ADP. Heterozygous expression of D1506E suggested a strong
dominant negative effect on WT SUR1 subunits. Mutations in the
transmembrane domain (TMD) were more responsive to channel
activators. The A113V (SUR1 TMD0) mutant showed some
activation to MgADP (83.5G7.3%). Confocal analysis demon-
strated that the NBD2 mutations were not retained in the ER,
which is indicative of membrane expression. The TMD mutations
are relatively retained in the ER suggestive of a trafficking defect.
Conclusion: We define two groups of mutations with different
cellular mechanisms. In the first, channel complexes with
mutations in the NBD2 traffic normally but are unable to be
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activated by MgADP. In the second with mutations in the TMD
are retained in the ER and have variable functional impairment.
FC9.5
The Use of Glucagon for Management of
Severe-Persistent Hypoglycaemia in Patients with
Congenital Hyperinsulinism
Paul Thorntona, Lisa Truonga, John Kinzelb, Susann Emptingc,
Klaus Mohnikec, Indi Banerjeed

aCook Children’s Medical Center, Fort Worth, Texas, USA; bXeris
Pharmaceuticals, Inc., Austin, Texas, USA; cChildren’s Hospital,
O.v.G-University, Magdeburg, Germany; dDepartment of Paediatric
Endocrinology, Royal Manchester Children’s Hospital, Manchester,
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Background: Severe-persistent hypoglycaemia (SPH) in
congenital hyperinsulinism (HI) can cause blindness and brain
damage. First line treatment with diazoxide treatment can cause
significant side effects, including fluid retention. Off-label use of
i.v. reconstituted glucagon is also used but little safety and efficacy
data have been reported.Objective and hypotheses: To evaluate
the use of i.v. glucagon infusion for management of SPH in HI.
Method: Anonymised data regarding age, duration, dose,
responsiveness, and adverse events was collected retrospectively
from three international HI centres, although not consistently. The
duration of treatment was short-term (!14 days) or long-term
(O14 days). Responsiveness was defined as reduction in glucose
infusion rate (GIR) by 50% or achievement of euglycaemia
(plasma glucose O3.5 mmol/l (63 mg/dl)), or a twofold increase in
plasma glucose following an i.v. bolus of glucagon. Results:
Information available in 135 patients with HI was collated. In one
centre, 12 patients were treated short-term pre-operatively.
Glucagon decreased GIR from 19.7 to 7 mg/kg per min in nine
children of median (range) age 17.5 days (3–665) and weight
4.3 kg (2.6–10.3) Eight patients with transient HI due to perinatal
stress were also treated at age 5 days (2–10) and birth-weight
3.1 kg (2.4–3.5) for a duration of 7 days (2–13) to achieve
euglycaemia. Treatment complications included i.v. line occlusion
due to glucagon precipitation in seven of 20 children. In other
centres, a total of 115 children were treated with i.v. glucagon long-
term pre-operatively, the duration of treatment varying between 2
and 6 weeks, with good response noted in 109 children, partial
response in five children and one being non-responsive. One child
developed severe diarrhoea, while two developed necrolytic
migratory erythema as adverse events. Conclusion: I.v. glucagon
therapy has been used effectively in short- and long-term
treatment in 135 patients with HI. Severe drug reactions from
prolonged use are few. Short-term complications included i.v. line
occlusion from precipitation of reconstituted glucagon in 33% of
those in whom data was available. Declaration of interest:
J Kinzel works for Xeris, a company developing a form of soluable
Glucagon and P Thornton has performed consulting work for
Xeris Pharmaceuticals.
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Pharmacokinetics of a New Suspension of
Glibenclamide for Use in Young Patients and Infants
with Neonatal Diabetes
Jacques Beltranda,b, Kanetee Busiaha, Marianne Berdugoc,
Jean-Marc Tréluyerd, Caroline Elied, Michel Polaka,b
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France; bFaculté de Médecine Paris Descartes, Université Sorbonne
Paris Cité, Paris, France; cUMRS 1138, Faculté de Médicine Paris
Descartes, Centre de Recherche des Cordeliers, Paris, France; dUnité
de Recherche Clinique, AP-HP, Hôpital Universitaire Necker
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Background: Sulfonylurea therapy allows a better metabolic
control than insulin in patients with neonatal diabetes secondary
to mutation in potassium channel. Its galenic form (tablets) is not
suitable for children, as the dosage can’t be easily modulated and as
it induces large pharmacokinetics (PK) variations when admin-
ister to young children. Objective and hypotheses: To measure
relative biodisponibility of a new galenic form of glibenclamide
and to assess its safety and tolerability.Method: Open-label, cross
over randomised phase 1 study in 18 healthy male subjects. Single
oral administration, in fasted conditions of two new oral
glibenclamide suspensions (0.83 ml of a 6 mg/ml suspension
(S6) and 8.33 ml of a 0.6 mg/ml suspension (S0.6)) and of 5 mg of
Daonil crushed tablet (DCT). Results: When suspensions were
administered, glibenclamide plasma concentrations peaked 0.5 h
earlier than observed with a DCT (median value of 2.5 h post-dose
vs 3.0 h post-dose). Mean plasma peak Cmax values were similar
for the two suspensions (S6: 201.71G71.43 ng/ml and S0.6:
206.93G67.33 ng/ml), w40% higher than the DCT one (148.34G
46.74 ng/ml). Exposures were similar for the two suspension
dosages (AUC0-N values: S6: 1120.9G400.5 ng.h/ml and S0.6:
1172.3G422.0 ng.h/ml), and superior to that observed after DCT
administration. Relative bioavailability was 121.6% for the
0.6 mg/ml and 114.1% for the 6 mg/ml formulations when
compared to the DCT. Elimination half-lives were similar for
the two suspensions (close to 8 h) and a little shorter than that
observed with DCT (10.45 h). No adverse events were reported.
Conclusion: Suspension of glibenclamide appears to be more
suitable for use in paediatric patients as its dosage can be adjusted
to patients needs with great precision more easily. PK studies
reported it to be better absorbed than glibenclamide tablets.
Tolerance and acceptability are being evaluated in patients with
neonatal diabetes (ClinicalTrials.gov Identifier: NCT02375828).
FC10.1
Effect of Sonic Hedgehog Signalling on Regulation
the Expression of 11b-HSD2 in the Placenta
Chao Chun Zou, Xiao Hui Wu, Wen-Yi Xiong

Children’s Hospital, Zhejiang University School of Medicine,
Hangzhou, China
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Objective: Excessive exposure to glucocorticoids (GCs) during
gestation period not only causes fetal growth retardation but also
increases the risk of adult metabolic diseases. 11 Beta-hydroxysteroid
dehydrogenase (11b-HSD2) is a kind of glucocorticoid metabolic
enzymes, which plays a role to the placental GCs barrier during
gestation period. The aim of this study is to investigate the effect and
mechanism of sonic hedgehog (Shh) signalling on regulation the
expression of 11b-HSD2 and the progress of syncytialization in the
placenta. Methods: Cytotrophoblasts was extracted from normal
full-term pregnancy placenta. They were induced to Shh con-
ditioned medium, a specific inhibitor of Shh signalling pathways
cyclopamine, and Smo agonist purmorphamine. The luciferase gene
report was used to detect Shh conditioned medium activity. shRNA
was used to knock-down of Gli1, Gli2, and Gli3. The Bewo cells were
used as a human trophoblast cell model. PCR, western blotting,
immunofluorescence, and ELISA were used to measure the levels of
ZO-1, b-hCG, membrane fusion protein factor Synctin A, and
transcription factor GCMa. Results: Gli was actived in Shh-
conditioned medium. Shh-conditioned medium increased the
protein levels of Gli1 as measured with western blotting. Shh
antagonist cyclopamine decreased Shh pathway-stimulated
expression of 11b-HSD2. In addition, knock-down of Gli with
shRNA significantly decreased 11b-HSD2mRNA and protein levels.
Shh reduced the protein expression of ZO-1 while stimulated the
production of b-hCG. Also, Shh increased the mRNA expression of
Synctin A and GCMa. Conclusion: These results suggested that the
Shh signal pathway was expressed in human placenta. Protein and
mRNA levels of 11b-HSD2 increased with Shh and membrane
receptor proteins Smo. Additionally, we also found that transcrip-
tion factor Gli1 and Gli2, and Gli3 upregulated the expression of
including 11b-HSD2, in which Gli1 played the main role. These
indicated that Shh signalling pathways regulate the expression of
11b-HSD2. These also indicated that Shh signalling pathways
regulate the process of trophoblast cells fusion. Funding: This work
was supported by the National Natural Science Foundation of China
(81170787) Zhejiang Provincial Program for the Cultivation of
High-Level Innovative Health Talents(2015).
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The Altered Circulating miRNA Profile in Maternal
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Francisco-Jose Ortegaa, Josep-Maria Mercaderc, Anna Prats-Puiga,d,
Josefa Sanchezb, Francis deZeghere, Lourdes Ibañezf,
Jose-Manuel Fernandez-Reala,b, Abel Lopez-Bermejoa,b
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School, Girona, Spain; eUniversity of Leuven, Leuven, Belgium;
fHospital Sant Joan de Déu, Barcelona, Spain

Background: Gestational obesity has not only adverse effects
on the mothers’ health but also on the developing fetus. Newborns
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of obese pregnant women have increased birth weight and
increased risk for obesity and associated diseases in adulthood.
The mechanisms by which maternal nutrition induce these
changes in the offspring may involve microRNAs (miRNAs)
regulation. Aims and objectives: To study the associations
between circulating miRNAs altered in obese pregnant women and
pre- and postnatal growth-related parameters.Methods: Thirteen
circulating miRNAs differentially expressed in maternal obesity
were quantified in second trimester plasma samples of 42 pregnant
women (20 with normal weight and 22 with pre-pregnancy obesity
and/or gestational obesity, as defined by international references)).
Patients with preeclampsia, gestational diabetes or with path-
ologies other than obesity were excluded. Placentas and newborns
were weighed at delivery and the latter also at 1, 4 and 6 months of
life. Results: Decreased levels of miR-340 and miR-652 associated
with higher placental weight; and decreased levels of miR-423-5p
and miR-652 associated with higher birthweight (all P!0.05 to
P!0.001). On infants’ follow-up, decreased levels of miR-128a
associated with increased weight at 1, 4 and 6 months, and
decreased levels of miR-29c and miR-221 associated with increased
weight at 6 months. In multivariate analysis, miR-128a (bZ
K0.474, KZ0.001; R2Z19.1), miR-29c (bZK0.379, PZ0.01;
R2Z14.3) and miR-221 (bZK0.377, PZ0.01; R2Z12.14) were
predictors of infant’s weight at 6 months, independently of
maternal obesity. Insulin/IGF signalling and chemokine signalling
pathways were predicted targets of these miRNAs. Conclusions:
We report new data on the potential role of miRNAs as
modulators of pre- and post-natal growth. Interventions on
these miRNAs might modulate the deleterious effect of maternal
obesity in the offspring. Funding: This study was supported by
grants from the Ministerio de Ciencia e Innovación, Instituto de
Salud Carlos III (ISCIII), Madrid, Spain (MS12/03239 and
PI13/01257), projects co-financed by FEDER (Fondo Europeo de
Desarrollo Regional).
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Neus Sacotb, Francis deZeghere, Lourdes Ibáñezf,
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Background: miRNAs are valuable circulating biomarkers
and therapeutic targets for metabolic diseases. A differential
pattern of miRNAs has been described in pregnant women with
preeclampsia or gestational diabetes; however, it is unknown
whether maternal obesity affects the profile of circulating miRNAs.
Aims and objectives: To define the circulating pattern of
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miRNAs in pregestational and gestational obesity; and to explore
their associations with maternal metabolic parameters. Methods:
TaqMan Low-Density Arrays (TLDAs) were used to profile plasma
miRNAs in 18 pregnant women (six with pregestational obesity
(PregestOB), six with gestational obesity (GestOB) and six with
normal pregnancies (Control)], during the 2nd trimester of
gestation. The most relevant miRNAs were validated in 70
pregnant women (20 PregestOB, 25 GestOB and 25 Control).
Maternal metabolic parameters including fasting glucose, HbA1c,
HOMA-IR, C-peptide and lipids were assessed. Results: We
identified 13 circulating miRNAs differentially expressed in
maternal obesity, including decreased levels of miR-29c, miR-
99b miR-103, miR-221, miR-340, and increased levels of miR-30a-
5p, miR-130a and miR-150 in GestOB; and decreased levels of
miR-122, miR-324-3p, miR-375, miR-652 and increased levels of
miR-625 in both PregestOB and GestOB (P!0.05 to P!0.0001 vs
control). Decreased levels of several of these miRNAs associated
with a more adverse maternal metabolic status (more pregnancy
weight gain, glucose, HbA1c, HOMA-IR, C-peptide, TG and less
HDL) (all P!0.05 to P!0.001). These miRNAs have been
heralded as ‘ribo-regulators’ of glucose homeostasis and lipid
metabolism. Conclusions: This study provides the first identifi-
cation of altered circulating miRNAs in maternal obesity. The next
step will be to demonstrate whether interventions on these
miRNAs can avoid the adverse effects of gestational obesity in the
mother and/or her offspring. Funding: This study was supported
by grants from theMinisterio de Ciencia e Innovación, Instituto de
Salud Carlos III (ISCIII), Madrid, Spain (MS12/03239 and
PI13/01257), projects co-financed by FEDER (Fondo Europeo de
Desarrollo Regional).
FC10.4
Effect of P450 Oxidoreductase Variants on
Metabolism by Cytochrome P450 Proteins
Shaheena Parween, Sameer S Udhane, Amit V Pandey

Pediatric Endocrinology, Department of Pediatrics, University
Children’s Hospital Bern, Bern, Switzerland

Background: A broad spectrum of human diseases including
abnormalities in steroidogenesis is caused by mutations in the
NADPH P450 oxidoreductase (POR). POR transfers electrons
from NADPH to several small molecules, non-P450 redox
partners and all microsomal cytochrome P450 proteins. POR
disruption affects all partners with disastrous consequences and
POR knock-out mice are embryonically lethal. A number of POR
mutations and polymorphisms have been characterized from
patients and genome sequencing databases and tested for their
abilities to support CYP17A1 and CYP19A1 activities. POR also
interacts with drug metabolising CYPs such as CYP3A4 which is
responsible for metabolism of about 65% of the drugs in the
human liver. Aim and objective:We aim to evaluate the effect of
mutations in POR on steroid and drug metabolising cytochrome
P450 activities and study the functional basis of POR deficiency.
Method: We analysed the ability of wild type POR and POR
variants (A503V, P284L, P284T and some novel mutants) to
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reduce ferricyanide, MTT, cytochrome b5, cytochrome c and
P450s. POR variants were produced as recombinant N-27 form
while P450s and Cytochrome b5 were produced as His-tag
recombinant protein and purified by ion-exchange and Ni2C

metal chelate chromatography. Reduction of ferricyanide, MTT
and cytochrome c was monitored spectrophotometrically by
measuring the change in absorbance. We also tested the
interaction of POR variants with P450s using ELISA. Results
and conclusion: Ferricyanide and MTT reduction activity of
POR was mildly affected by the mutations. We found varied effect
of different POR mutants on CYP17A1, CYP19A1 and cyto-
chrome c reduction activity. However, we observed comparable
binding of POR mutants with CYP19A1. Further it would be
interesting to study interaction of POR variants with other redox
partners. In conclusion, characterization of POR mutants provides
valuable genotype-phenotype and structure-function correlation.
Funding: This work was supported by the Swiss National Science
Foundation(grant number 134926).
FC10.5
Lack of Association between Transient
Hypothyroxinaemia of Prematurity and
Neurodevelopmental and Behavioral Outcomes in
Young Adulthood
Josephina J Hollandersa, Joël Israelsa, Sylvia M van der Palb,
Joost Rotteveela, Martijn J J Finkena

aDepartment of Paediatrics, VU University Medical Center,
Amsterdam, The Netherlands; bTNO Child Health, Leiden,
The Netherlands

Background: Preterm newborns are at risk of becoming
transiently hypothyroxinaemic, which has been associated with
neurodevelopmental impairments in childhood. It is not known
whether these associations persist into adulthood. Objective and
hypotheses:We studied the relation between transient hypothyr-
oxinaemia of prematurity and IQ, neuromotor functioning and
problem behaviour at young adult age. Method: This was a
prospective study among 473 19-year-old subjects born very
preterm (i.e., !32 weeks) and/or with a very low birth weight (i.e.,
!1,500 g) from the project on preterm and small-for-gestational-
age infants (POPS) cohort. Total thyroxine (T4) concentrations
were obtained through the national neonatal screening program
for congenital hypothyroidism. Children with congenital
hypothyroidism were excluded. We studied whether hypothyrox-
inaemia, defined as a total T4 !K3 S.D., was associated with low
IQ (!85), measured with the digital Multicultural Capacities
Test-Intermediate Level; impaired neuromotor function (!10th
percentile), using Touwen’s examination of mild neurologic
dysfunction; and behavioral problems, assessed with the Young
Adult Self Report and the Young Adult Behavior Checklist for
parents. Results: Hypothyroxinaemia did not influence the risks
of low IQ score or impaired motor functioning, as evidenced by an
odds ratio of 1.2 (95% CI: 0.5–2.5) and 0.7 (95% CI: 0.4–1.2)
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respectively after adjusting for perinatal and family background
variables. Hypothyroxinaemia was associated with a 2.0 (95% CI:
1.1–3.7) – fold increased risk of parent-reported total problem
behavior after correction for perinatal and family background
variables. No associations were found for other parent-reported or
self-reported problems. Conclusion: No associations between
transient hypothyroxinaemia of prematurity and neurodevelop-
ment or behavioural problems at the age of 19 years were found,
except for parent-reported total problem behaviour. Therefore,
this study adds to the evidence not to routinely screen for
hypothyroxinaemia in preterm newborns.
FC10.6
Heterozygous Hypomorphic Mutation in the INS
Gene could Cause Transient Neonatal Diabetes in
Extremely Low Birth Weight Neonates
Tohru Yorifujia,b, Azumi Sakakibaraa, Yukiko Hashimotoa,
Rie Kawakitaa,b, Yukiko Hosokawaa, Rika Fujimarua

aPediatric Endocrinology and Metabolism, Children’s Medical
Center, Osaka City General Hospital, Osaka, Japan; bClinical
Research Center, Osaka City General Hospital, Osaka, Japan

Background: Approximately 70% of transient neonatal
diabetes mellitus (TNDM) are caused by abnormalities in the
imprinted locus at chromosome 6q24, and the remaining 30% are
caused by heterozygous mutations in the KATP-channel genes,
ABCC8 or KCNJ11. Only a few cases of TNDM are reported to be
caused by biallelic, recessive mutations in the insulin (INS) gene.
Objective and hypotheses: To explore the role of INS gene
mutations as a cause of transient neonatal diabetes. Method:
(Subjects) Ten Japanese patients with transient neonatal diabetes
who previously tested negative for abnormalities in the imprinted
chromosome 6q24 locus and for mutations in the ABCC8 and
KCNJ11 genes. (Methods) All three exons, exon-intron
boundaries, and the 5 0 upstream region of the INS gene were
amplified from genomic DNA and directly sequenced. Addition-
ally, the presence of the A23T substitution were tested by the
mismatch primer PCR-RFLP analysis on 202 controls without
diabetes and on 285 patients with late-onset diabetes. Results:Out
of the ten TNDM patients, we identified one patient with the
heterozygous Q62* mutation and five patients with the A23T
substitution in the signal peptide. On the contrary, the A23T was
found in only 7/202 normal controls and in 25/285 of late-onset
diabetes patients. Interestingly, fout patients with the INS gene
alterations were born with an extremely low birth weight (ELBW,
!1000 g) and the hyperglycaemia resolved spontaneously by 2
months of age. Conclusion:Heterozygous hypomorphic mutation
in the INS gene could cause TNDM in ELBW neonates. The A23T
substitution previously believed to be a rare polymorphism
without functional significance was strongly associated with
TNDM of ELBW neonates in Japanese. Funding: This work
was suppoted in part by a Grant-in-aid for Scientific Research
from the Ministry of Education, Culture, Sports, Science and
Technology of Japan to TY (No. 15K09636).
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FC11.1
Mutations in BRAF are Associated with Septo-Optic
Dysplasia and Cardiofaciocutaneous Syndrome*

Rachel Bessera, Louise Gregorya, Justin Daviesb, Mehul Dattania

aUniversity College London, Institute of Child Health, London, UK;
bUniversity Hospital Southampton, Southampton, UK

Background: Mutations in BRAF are a rare cause of
cardiofaciocutaneous syndrome (CFC). Recently, BRAFmutations
have been reported in papillary craniopharyngiomas, but have not
been described in patients with other hypothalamo-pituitary
abnormalities. We describe three patients with CFC and septo-
optic dysplasia (SOD) associated with heterozygous BRAF
mutations. Cases: Patients presented in childhood with clinical
features of genetically proven CFC, short stature (height !0.4th
centile) and MRI features of SOD. In 2/3 (Cases 1 and 2), GH
deficiency was initially observed (see Table 1). Case 1 subsequently
developed low normal T4 and TSH requiring Levothyroxine
replacement, and gonadotrophin deficiency, Case 2 TSH deficiency
and primary gonadal failure and Case 3 partial ACTH deficiency.
In situ hybridisation performed on human embryonic brain and
hypothalamo-pituitary sections showed strong BRAF mRNA
transcript expression at Carnegie stages (CS) 19, 20, 23 and 8
post-conception weeks in the hypothalamus/ventral diencephalon,
Rathke’s pouch, trigeminal ganglia, retina, spinal cord and ganglia,
and partially at CS16. Conclusion: We report the first novel
association of SODandCFC secondary toBRAFmutations.Unifying
features include GH deficiency, with evolution of other pituitary
abnormalities. Patients with CFC should be screened for pituitary
abnormalities as these may be associated with morbidity. BRAF
therefore appears to be implicated in normal pituitary function.
FC11.2
Functional Characterisation of a POU1F1 Mutation
Unexpectedly Associated with Isolated Growth
Hormone Deficiency (IGHD): A Novel Aetiology
of IGHD
Marie-Laure Sobriera,b, Yu-Cheng Tsaic, Christelle Péreza,b,
Bruno Leheupd, Tahar Boucebae, Philippe Duquesnoya,b,
Table 1. (for abstract FC11.1)

Case/gender (M/F) Case 1 (M)

BRAF mutation c.770 AOG (p.Q257R)
GH peak (mg/l) (age/years)
IGF1 (mg/l), NR

5.9 (2.5 years)*
61, 20–180

fT4 (pmol/l age/years), NR
TSH mU/l (age/years), NR

16.6 (3.4 years), 10.3 (3.8 years) 7.3–21.1
0.7 (3.4 years), 0.58 (3.8 years) 0.34–0.56

LH, FSH (IU/l (age/years)
Tanner stage

Stimulated: 4.1, 8.0 (14.1 years)
Testosterone 0.5 (nmol/l)
1

Cortisol peak (nmol/l) –

NR, normal range; *, clonidine; **, glucagon stimulation; ***, modified synacthen.
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Daria Sizovac, Stephen Liebhaberc, Nancy E Cookec,
Serge Amselema,b

aInserm UMRS933 Hopital Trousseau, Paris, France; bUMRS933
Sorbonne Universités UPMC Univ Paris 06, Paris, France;
cDepartment of Genetics, Perelman School of Medicine University
of Pennsylvania, Philadelphia, Pennsylvania, USA; dService de
Génétique clinique Pôle enfants CHU Nancy, Vandoeuvre, France;
eInstitiut de Biologie Paris-Seine Plateforme Interactions Molécu-
laires UPMC Paris 06, Paris, France

Background: In humans, the GHN gene transcription is under
the control of a Locus Control Region (LCR) enhancer, HSI,
located 14.5 kb 5 0 to the hGHN promoter. POU1F1, a pituitary-
specific transcription factor, plays an essential role in the
specification of the somatotroph, lactotroph and thyrotroph
lineages and the activation of GHN, PRL and TSH gene
transcription. All POU1F1 mutations so far reported have been
linked to a combined deficit in GH, PRL and TSH. The association
of POU1F1 with three cognate sites in HSI has binding specificity
and functions distinct from that to sites in responsive gene
promoters. POU1F1 binding to HSI activates a domain of
noncoding transcription that loops to the hGH promoter then
triggers GHN transcription. Objective and hypotheses: To
explore the molecular basis of an IGHD phenotype segregating as
a dominant trait within a large three-generation family.Methods:
Sequencing of candidate genes. Functional studies to decipher the
mechanism underlying the consequences of the identified
mutation: co-immunoprecipitation (CoIP), DNA-protein
interaction by EMSA and kinetic studies by Surface Plasmon
Resonance (SPR). Generation of a mouse ‘knock-in’ model of the
Pou1f1 missense mutation. Results: A POU1F1 heterozygous
missense mutation (P76L) was identified in the nine affected
family members. This amino-acid is highly conserved within the
transactivating domain of POU1F1. A low-yield mutant protein
production was observed, suggesting an impact on protein
conformation. As shown by CoIP, the P76L mutation increases
interactions of POU1F1 with different cofactors (LHX3, PITX1,
ELK1). SPR experiments revealed increased binding affinity of the
P76L protein to LCR sites. EMSA studies on the LCR and the GHN
promoter sites with a mix of wt and mutant POU1F1 revealed a
pattern different from that with wt alone, whereas those patterns
are similar on the PRL promoter. The mutation was ‘knocked in’ to
the endogenous mouse Pou1f1 locus. In heterozygotes, while levels
of mutant mRNA were equivalent to wt, P76L protein was poorly
expressed and failed to repress mouse GH as well as an hGH
Case 2 (F) Case 3 (F)

c.1403TOC (p.Phe468Ser) c.721 AOC (p.T241P)
5.1 (9.7 years)**
69, 111–551

11 (6.2 years)**
74, 88–474

9.4 (9.8 years) 10.8–19.0
3.0 (9.8 years) 0.4–4.6

Normal

Basal: 44.5, 53.5 (13 years)
Oestradiol: !44 pmol/l
1

–

– 433***
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transgene expressions. Conclusion: This is the first report of a
POU1F1 mutation associated with IGHD. The data obtained
unveil a novel mechanism underlying a dominant form of IGHD
in humans.
FC11.3
Next Generation Sequencing: Towards a new Clinical
Frontier in the Diagnosis and Management of
Pituitary Tumours
Mark McCabe, Mark Cowley, Jiang Tao, Kerith-Rae Dias,
Tanya Thompson, Marcel Dinger, Ann McCormack

Garvan Institute of Medical Research, Darlinghurst, New South
Wales, Australia

Background: In the past few years, new genes involved
with familial predisposition to pituitary tumour development
have been recognised, including AIP and SDHx. These factors
are likely to underestimate the occurrence of familial pituitary
tumour predisposition, commonly thought to account for 5%
of all pituitary tumours. Furthermore, the clinical management
of aggressive pituitary tumours is challenging, particularly
when tumours exhibit resistance to standard hormonal agents
and temozolomide. While next generation sequencing panels
have aided in the stratification of genetic aberrations in those
who are afflicted with better studied cancers such as those of
the breast, lung and melanoma and aided in defining new
therapeutic options, those with poorly studied and/or rare
tumours such as those of the pituitary, particularly in children,
have yet to benefit from these new technologies. Objective:
We have developed a pan-cancer genetic screening panel with a
pituitary bias, with which we aim to demonstrate the clinical utility
for stratifying the genomic landscape of disparate cancer types,
thereby improving treatment options and prognoses through
discovering new or repurposing existing therapeutics. Method:
Our custom next generation sequencing (NGS) panel (Roche/
Nimblegen) contains the eight known familial pituitary tumour
genes, plus 25 genes implicated in embryonic pituitary develop-
ment and a further 270C genes that have been implicated in
various cancers and cancer-related pathways (w0.9 Mb target
sequence). Subjects recruited for testing include those with a
sporadic pituitary tumour, or patients with a family history of
pituitary tumours or other endocrine neoplasia. DNA extracted
from blood is interrogated using our O300-gene panel (Illumina
HiSDefault 2500 sequencing). Raw sequencing data was analysed
by a custom bioinformatic pipeline, with mutations being
functionally assessed in silico and in vitro. In addition, RNA
sequencing was applied to blood and tumour of a patient with a
highly aggressive ACTH-secreting pituitary tumour, who had
failed all standard treatments including temozolomide. Results:
We detected three patients with germline mutations in AIP
(p.F269F, p.A299V, p.R106C), verified by Sanger sequencing. In
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addition our patient with an aggressive pituitary tumour indicated
suitability for trial of Bevacizumab, an inhibitor of VEGF-A.
Conclusion: Our cancer panel is novel in its applicability to
poorly studied cancer types and is designed to uncover new,
causative genes as well as potentially identify alternative treatment
options. Such a panel could greatly benefit children who are
afflicted with rare tumour types who have not yet benefited from
cutting-edge technology.
FC11.4
Idiopathic Multiple Pituitary Hormone Deficiency
(IMPHD): Radiological and Perinatal Factors
Nimasari Ginigea, Jeremy M W Kirka, Lesley K R MacPhersonb

aDepartment of Paediatric Endocrinology, Birmingham Children’s
Hospital, Birmingham, UK; bDepartment of Radiology, Birmingham
Children’s Hospital, Birmingham, UK

Background: Most cases of multiple pituitary hormone
deficiency (MPHD) are acquired and genetic aetiology is rare in
the UK. We have investigated whether environmental factors are
implicated in ‘idiopathic’ MPHD (IMPHD). Objective and
hypotheses: In IMPHD to determine perinatal risk factors and
radiological features; to identify the regional epidemiology.
Method: Systematic analysis of paediatric IMPHD cases in the
UKWest Midlands region from 1998 to 2014. Diagnosis was based
on two or more hormonal deficits. Patients with acquired
hypopituitarism and also midline and/or optic nerve abnormalities
(septo-optic dysplasia) were excluded. Districts with higher
incidence of IMPHD was compared. Results: patients (33 (42%)
female) were identified. Caucasian (78%), Asian (16%) and Afro-
Caribbean (6%) ethnicities were comparable to the regional
background population. 52% were normal vaginal deliveries, with
36 and 10% born via LSCS and instrumental deliveries
respectively. Median maternal age was 27 years (UK mean 29.3)
and 52% were primigravida (UK Default 43%). During pregnancy
27% smoked, 13% consumed alcohol, 13% required prescribed
medications but none reported recreational drug use. 22% had 1st
trimester antenatal bleeding (cf. 7% nationally). TSH, GH,
gonadotropin, ACTH and ADH deficiencies occurred in 79, 67,
54, 36, and 12% respectively). 80% (nZ62) of pituitary MRIs were
abnormal: 49% involving the anterior pituitary and 62% the
posterior pituitary (including 37% with ectopia (EPP)). 34 (43%)
were born in Birmingham which has 20% of the regional
population, with clustering in other urban areas with socio-
economic deprivation. Conclusion: IMPHD appears associated
with environmental risk factors implicated in structural and/or
functional disturbance in foetal pituitary development. Associ-
ation with young maternal age, primagravida birth and antenatal
bleeding as with SOD along with clustering in areas of socio-
economic deprivation raise the possibility that IMPHD also shares
a similar aetiological background.
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FC11.5
Endocrinopathy after Intracranial Germ Cell
Tumours (IGCT) is Disease Not Radiation-Related:
Two Decades of Surveillance in a Large Tertiary
Paediatric Cohort
Eftychia Ioanna Dimitrakopouloua, Jasmine Chowa,
Helen Spoudeasa, Ash Ederiesb

aLondon Centre for Paediatric Endocrinology, Neuroendocrine
Division, Great Ormond Street and University College Hospitals,
London, UK; bDepartment of Neuroradiology, Great Ormond Street
Hospital, London, UK

Background: Childhood IGCTare rare, malignant tumours of
the pituitary stalk and pineal region, highly curable (O90%) by
multimodal therapies. Neuroendocrine outcomes are thus import-
ant. Deficits increase over time but, without longitudinal studies, it
remains unclear whether they are primarily disease or treatment
related. Objective and hypotheses: To determine, by longitudi-
nal retrospective analysis in survivors, tumour- and treatment-
related factors for neuroendocrine morbidity, including effects of
anatomical tumour location and volumetric size. Method: We
searched ‘germinoma’ in electronic document libraries from
01/01/1995 until 01/01/2015 at our split-site centre (UCLH/
GOSH) and excluded cases where an IGCT was not confirmed by
MRI and/or histopathology reports.We identified 30 survivors now
aged 14.7 (8–26) years and 5.5 (0.2–14.7) years from diagnosis.
Evolving endocrinopathies were analysed by Kaplan Meir statistics
and correlated with radiological tumour location and mass (3D
volumetric assessments (www.itksnap.org)) and treatment.
Results: Patients were diagnosed at median age of 9.52 (5.83–
14.57) years, pineal tumours presenting with shorter symptom
duration (pineal vs pituitary:0.33 vs 0.67 years, PZ0.10). 76.7% had
presenting visual disturbance, 57.1% had two or more anterior
pituitary deficits and 66.7%had centralDI (CDI). Pineal diseasewas
of smaller volume (pituitary vs pineal: 5.74 (0.96–13.99) vs 0.97
(0.24–2.89) cm3 PZ0.02). All (100%) pituitary cases eventually
developedCDI (vs 0%pineal), GHDand one ormore other anterior
pituitary deficits, (vs 16.7% pineal). All seven surgical patients
developed perioperative panhypopituitarismCCDI, but only 50%
of irradiated patients, (neuraxial alone (CSI) vs ventricular (VI)C
chemo), developed new anterior pituitary deficits. Conclusion:
Contrary to prevailing dogma, late evolving endocrinopathy is
predicted by pituitary disease at diagnosis rather than imposed
pituitary radiation and escalated by surgery. Thus substituting CSI
with VICchemo will not avoid this complication and may add
peripheral toxicity (ototoxicity, nephrotoxicity, gonadotoxicity).
FC11.6
Long-term Outcome of Patients Treated for Paediatric
Cushing’s Disease
Galina Yordanovaa, Martin Leeb, Farhad Afsharc, Ian Sabinc,
Ghasan Alusid, Nicholas Plowmane, Jane Evansonf, Mattew Matsonf,
Ashley Grossmang,h, Scott Akkerg, John Monsong, Wiliam Drakeg,
Martin Savageh, Helen Storrh
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aMU of Varna, UMHAT St Marina, Varna, Bulgaria; bThe Royal
London Hospital, London, UK; cDepartment of Neurosurgery,
St Bartholomew’s Hospital, London, UK; dDepartment of Otolar-
yngology, St Bartholomew’s Hospital, London, UK; eDepartment of
Radiotherapy, St Bartholomews Hospital, London, UK; fDepartment
of Radiology, St Bartholomew’s Hospital, London, UK; gDepartment
of Endocrinology, St Bartholomew’s Hospital, London, UK; hCentre
for Endocrinology, Wiliam Harvey Research Institute, Barts and
The London School of Medicine and Dentistry, Queen Mary
University of London, London, UK

Background: Due to the rarity of Paediatric Cushing’s disease
(CD) there is limited data on the long-term consequences of
treatment. Objective and hypotheses: We assessed recurrence,
anterior pituitary function and psychiatric disorders in a group of
paediatric CD patients treated in a single centre. Method:
Retrospective review of 20 patients with CD, mean age 11.75
years (5.74–17.8), managed in our centre between 1986 and 2010.
Mean follow-up from the first surgical treatment was 10.5 years
(5.01–27.2). ‘Cure’ was defined as undetectable postoperative 09:00
cortisol level (!50 nmol/l) and ‘cure’ after radiotherapy (RT) by
mean serum cortisol on 5-point day curve of !150 nmol/l and
midnight sleeping cortisol !50 nmol/l. Results: 14 patients were
‘cured’ by transsphenoidal surgery (TSS) and five were ‘cured’
following TSSCradiotherapy (RT). One patient underwent
bilateral adrenalectomy (BA) following failed TSS. CD recurrence
was seen in 3 (15%) patients: two after TSS (2 years after TSS) and
one following TSSCRT (2 years post RT). The former two patients
were treated with TSSCRT successfully. The latter was treated by
BA. One BA patient developed Nelson’s syndrome requiring RT
0.5 years post surgery. GHD was documented in 11 patients (55%)
(seven following TSS and four after TSSCRT) and three (15%)
had long-term GHD. 15 patients were treated with hGH, nine have
reached final height (FH) on treatment. Gonadotropin deficiency
causing delayed or slow pubertal development was diagnosed in
six patients (30%), only one needed treatment post-pubertally.
There were no reproductive problems. two (10%) patients had
TSH deficiency. Two (10%) had psychiatric problems and two
(10%) have poor memory and concentration after treatment.
Conclusion: Pituitary deficiencies occurred in 60% patients after
treatment for CD but long term deficiencies were less common (25%
patients). Relapse occurred in 15% of patients after apparent ‘cure’ of
CD and emphasises the importance of continued surveillance.
FC12.1
Evaluation of Cardiovascular Risk in Childhood: Data
from a Survey of Dyslipidaemic Children
Patrizia Bruzzi, Giulia Colombini, Laura Lucaccioni, Barbara Predieri,
Lorenzo Iughetti

Department of Medical and Surgical Sciences of Mothers, Children
and Adults, Paediatric Unit, University of Modena & Reggio Emilia,
Modena, Italy

Background: Dyslipidaemia is a well-known risk factor in
developing cardiovascular disease (CVD) already in childhood.
Objective and hypotheses: To investigate the clustering of
Free Communications
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cardiovascular risk-factors (anthropometric parameters, blood
pressure and metabolic abnormalities) in different type of
dyslipidaemia in children and adolescents. Method: All the
subjects aging 2–18 years referred for dyslipidaemia to our
endocrine outpatient clinic between April 1999 and June 2014
were included. Categories of dyslipidaemia comprise: genetic-
confirmed familial hypercholesterolemia (FH), hypercholesterole-
mia (XH), isolated hypertriglyceridemia (hyperTG), combined
hyperlipidaemia (CH), isolated deficiency of HDL (idHDL),
dyslipidaemia not otherwise classified (NAS). Familial history of
precocious CVD (FC), anthropometric parameters (BMI-SDS,
waist circumference (WC), waist-to-hip ratio (WHR)), systolic
blood pressure (SBP), lipid profile, fasting glycaemia (G), insulin
(Ins) and liver enzymes (AST, ALT) were collected in all the
enrolled patients. Results: Among 1245 included subjects (median
age 9.8, range 2–17.6 years; 95.7% Caucasian), 813 (65.3%) were
confirmed dyslipidaemic: 5.6% FH, 25.6% XH, 27.2% hyperTG,
28.5% CH, 1.8% idHDL, 11.3% NAS. Among categories, BMI-SDS
was greater in CH and hyperTG (P!0.000) and WC was higher in
XH, hyperTG and CH (P 0.001), even if WHR did not differ
significantly. High levels of SBP were more frequently detected
among FH, hyperTG and CH subjects (31.1, 31.5 and 30.4%
respectively). TC and LDL-C were higher in FH (P!0.000), while
hyperTG and CH presented elevated TG (P!0.000). HDL-C was
lower in idHDL and hyperTG (P!0.000). FH showed greater
TC/LDL, LDL/HDL and ApoB/ApoA-1 ratios. ALT, Ins levels and
HOMA indexwere increased in hyperTG andCH (P 0.018,!0.000,
!0.000 respectively). The odds ratio for FC was 8.72 in FH, 0.76 in
XH, 0.70 in hyperTG, 1.07 in CH and 3.63 in idHDL. Conclusions:
We demonstrated the evidence of a specific cluster of pro-
atherogenic conditions among different categories of dyslipidaemia
increasing sinergically the cardiovascular risk already in childhood.
FC12.2
Soluble CD163, A Circulating Marker of Macrophage
Activation, Associates With a Less Favourable
Metabolic Profile in Children
Gemma Carreras-Badosaa,b, Anna Prats-Puiga,c,
Ferran Diaz-Roldana,b, Estibaliz Platero-Gutierreza,b,
Jose-Maria Martinez-Calcerradaa,c, Elena Riera-Perezd, Francis de
Zeghere, Lourdes Ibañezf, Judit Bassolsa,b, Abel López-Bermejoa,b

aGirona Institute for Biomedical Research, Girona, Spain; bDr. Josep
Trueta Hospital, Girona, Spain; cEUSES University School, Girona,
Spain; dSalut Emporda Foundation, Figueres, Spain; eUniversity of
Leuven, Leuven, Belgium; fSant Joan de Déu Children’s Hospital,
Barcelona, Spain

Background: Soluble CD163 (sCD163) is shed from the cell
surface into the circulation as a specific marker of macrophage
activation. Macrophages are involved in low-grade inflammatory
states such as obesity. Objective and hypotheses: To investigate
the relationships between circulating sCD163 and metabolic
parameters in asymptomatic prepubertal children. Method: A
population of 236 school-aged Caucasian children (111 girls and
125 boys) aged 8G1 year (81 normal weight (BMI-SDS!1); 74
overweight (1%IMC-SDS!2) and 81 obese (BMI-SDSS2)) were
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enrolled in a cross-sectional study of obesity in primary care. Body
mass index (BMI), waist circumference, fat mass (bioelectric
impedance) and visceral fat mass (high-resolution ultrasonogra-
phy) were measured. Fasting serum sCD163, glucose, insulin (and
HOMA insulin resistance index), highly sensitive C-reactive
protein (hs-CRP), gamma glutamyl transpeptidase (GGT) and
lipids (triglycerides (TG) and HDL-cholesterol) were quantified.
Results: Circulating sCD163 concentrations were higher in
overweight and obese children (P!0.0001). Increased circulating
sCD163 was associated with a less favourable metabolic profile as
judged by higher waist circumference, fat mass percentage, visceral
fat, HOMA-IR, serumGGTand TG, and by lower HDL-cholesterol
(all P!0.005 to P!0.0001). As expected, sCD163 associated also
with hs-CRP (bZ0.230, PZ0.002). In multiple regression,
circulating sCD163 levels were an independent predictor, together
with age and visceral fat, of HOMA-IR (bZ0.159, PZ0.015; R2

modelZ0.171) and HDL-cholesterol/TG ratio (bZK0.151,
PZ0.035; R2 modelZ0.143). Conclusion: We report for the
first time on the association between circulating sCD163 and
markers of a poorer metabolic profile, including insulin resistance
and a proatherogenic lipid profile, in children. Childhood obesity
may increase the risk of developing metabolic diseases later in life
through chronic macrophage activation having deleterious effects
on metabolism. Funding: This study was supported by a grant
from the Ministerio de Ciencia e Innovación, Instituto de
Salud Carlos III (ISCIII), Madrid, Spain (PI13/01257), project
co-financed by FEDER (Fondo Europeo de Desarrollo Regional).
FC12.3
Re-Classification of Childhood Obesity by Steroid
Metabolomic Disease Signature
Aneta Gawlika, Michael Shmoishb, Michaela Hartmannc,
Ewa Malecka-Tenderaa, Stefan Wudyc, Ze’ev Hochbergd

aSchool of Medicine in Katowice, Department of Pediatrics,
Pediatric Endocrinology and Diabetes, Medical University of Silesia,
Katowice, Poland; bBioinformatics Knowledge Unit, Lorry I. Lokey
Interdisciplinary Center for Life Sciences and Engineering, Technion
– Israel Institute of Technology, Haifa, Israel; cSteroid Research and
Mass Spectrometry Unit, Division of Pediatric Endocrinology
and Diabetology, Center of Child and Adolescent Medicine,
Justus-Liebig University, Giessen, Germany; dFaculty of Medicine,
Technion - Israel Institute of Technology, Haifa, Israel

Context: Analysis of steroids by gas chromatography – mass
spectrometry (GC-MS) defines a subject’s ‘steroidal fingerprint’.
Here, we clustered steroidal fingerprints to classify childhood
obesity by ’steroid metabolomic signatures’. Methods: Urinary
samples of 87 children (44 F) age 8.5–18.0 with obesity (BMI O
97%) underwent solid phase extraction, enzymatic hydrolysis and
derivatization. 31 steroids metabolites were quantified by GC-MS
and quantities were Z-transformed based on sex and age.
MetaboAnalyst 3.0, a software tool designed for metabolic data
analysis, provided five unique k-means clusters. Steroidal
signatures and clinical data of patients in each cluster were
analysed, and ANOVA was utilized to biochemically and clinically
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characterize each cluster. Results: Cluster 1 subjects (nZ39, 21F)
have normal steroid metabolome and is clinically unique only in
that 28% of males have gynecomastia. Cluster 2 (nZ20, 11F) show
mild, nonspecific elevation of C19- and C21-steroids. Females show
resistance to PCO (9% vs 24, 43, 40% in Clusters 1, 3, 5, resp.), but
have hirsutism (45% vs 14 and 40% in Clusters 1 and 5, resp.).
Cluster 3 (nZ7, F only), all with partial or full PCOS, show relative
21-hydroxylase insufficiency. Cluster 4 (nZ4, M only), show
markedly elevated steroids and shift to 11-oxidized metabolites
suggesting an imbalance in the 11ß-HSD system, insulin resistance
(P!0.001), high GGTP levels (PZ0.0015), and high systolic BP
(PZ0.027); half of them present features of liver steatosis in
ultrasonography. Cluster 5 (nZ17, 5F) have elevated DHEA and
17OH-pregnenolone metabolites, suggesting 3ß-HSD insuffi-
ciency but no clinically unique phenotype. Conclusions: 1. We
define a novel concept of ‘steroid metabolomic signature’ based on
high throughput urinary steroidal GCMS data. 2. Clustering by
software designed for metabolic data analysis re-classified child-
hood obesity into five entities with their unique steroid
metabolomic signatures, which require further definition and
may need cluster-specific therapy.
FC12.4
RM-493, a Melanocortin-4 Receptor (MC4R) Agonist,
is Being Therapeutically Evaluated in Patients with
Deficiencies in the Leptin – Proopiomelanocortin
(POMC) – MC4R Hypothalamic Pathway, Including
Prader–Willi Syndrome (PWS)
Peter Kühnena, Heiko Krudea, Susanna Wieganda, Lex van der
Ploegb, Fred Fiedorekb, Michelle Hylanb, Keith Gottesdienerb

aInstitute for Paediatric Endocrinology, Charité Universitätsmedizin
Berlin, Berlin, Germany; bRhythm Pharmaceuticals, Boston,
Massachusetts, USA

Background: The hypothalamic leptin–melanocortin signal-
ling pathway is a critical regulator of human appetite and weight
regulation. Monogenetic defects in the POMC gene, the MSH
ligand generating PC1 gene and the MSH receptor gene MC4R
lead to severe early onset and leptin-resistant obesity. In PWS,
where the function of genes such as MAGEL2 are impaired, the
Magel2-/- mouse model revealed decreased POMC neuronal
functioning as one critical mechanism of severe obesity in PWS.
Magel2-/- mice were responsive to pharmacological treatment with
an MC4R agonist that by-passes this defect. Objective and
hypotheses: Together, all leptin-resistant monogenetic obesity,
including the more prevalent PWS, might be potentially treatable
by MC4R agonists. Method: More than 15 years after the initial
description of MSH-deficient monogenetic human obesity, the
synthetic MC4R agonist peptide RM-493 is ideally positioned for
the experimental treatment of PWS patients and other mono-
genetic defects of the POMC signaling pathway. Several Phase 1
and Phase 2 studies were conducted to assess RM-493 safety,
efficacy, and pharmacokinetics. Results: RM-493 showed 13%
weight loss in obese rhesus over 8 weeks of RM-493 treatment.
Phase 1b studies in normal obese patients demonstrated
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w1 kg/week weight loss vs. placebo. Extensive analysis of blood
pressure showed little, if any of the increases seen with previous
MC4R agonists. Conclusion: RM-493 is a first in class well-
tolerated efficacious MC4R agonist that may be a treatment for
MSH deficient severe obesity. As a consequence we initiated
several studies, including a double-blind, placebo controlled,
randomized, Phase 2 study in overweight to obese adult patients
(O16 years) with PWS, and a non-randomized, Phase 2 open-
label pilot-study to treat homozygous or compound heterozygous
POMC-deficient patients. Preliminary results show very promis-
ing weight loss in the first treated POMC null patient. RM-493
represents a new treatment option for PWS and other
monogenetic obesity forms in which POMC function is affected.
FC12.5
Link Between BMI and Insulin Requirement in
Children and Young People with Type 1 Diabetes
Mellitus
Swathi Upadrasta, Lynne Finnigan, Linda Connellan, Sze May Ng

Department of Paediatric Diabetes, Southport and Ormskirk NHS
Trust, Ormskirk, Lancashire, UK

Background: Prevalence of being overweight or obese is
increasing in type 1 diabetes mellitus (T1DM). The recent UK
National Paediatric Diabetes Audit (NPDA) 2013/14 reported that
36.6% of 0–11 year old children and 43.9% of 12 years and older
children are currently overweight or obese. Childhood obesity in
T1DM predicts long-term risk of adult diabetes complications.
Previous studies have shown significant positive correlation
between HbA1c and total insulin requirement by dose per
kilogram body weight. Objective and hypotheses: The objective
of our study was to evaluate factors associated with high BMI SDS
in Children and Young People (CYP) with T1DM. Method: We
examined the insulin requirement profiles defined by total daily
insulin dose per kilogram body weight, BMI SDS, mean HbA1c
over 12 months, age at diagnosis and pubertal status of 102 CYP
with T1DM between April 2014 to March 2015 in a single
paediatric centre. Results: There were 59 males. 42 were on
continuous subcutaneous insulin infusion (CSII), 56 were on
multiple daily insulin regimen and four were on twice daily insulin
regimen. Mean age at diagnosis was 7.79 years (range 0.16–16.91),
mean BMI SDS was 0.89 (range K3.7 to C3.32), mean height SDS
was 0.02G2.97 and mean weight SDS was 0.73G3.75. Mean
Diastolic blood pressure was 69 mmHg (range 51–89), mean
insulin requirement was 1.01 units/kg per day (range 0.38–2.43)
and mean HbA1c was 8.0 (range 5.3–13.4). Out of 102 CYP, 24
were pre-pubertal, 28 were pubertal and 50 were post-pubertal.
There was significant positive correlation between insulin
requirement (units/kg per day) and HbA1c (rZ0.59, P!0.01)
and significant positive correlation between insulin requirement
(units/kg per day) and BMI SDS (rZ0.23, PZ0.02). BMI SDS was
not correlated with HbA1c. Multivariable linear regression
analysis of factors affecting BMI SDS (age at diagnosis, HbA1c,
gender, pubertal status and insulin in units/kg per day) showed
that insulin requirement (units/kg per day) was an independent
factor affecting BMI SDS. Conclusion: There is a link between
Free Communications



increased total insulin requirement (units/kg per day) and
increased BMI SDS. Higher insulin requirement was also
associated with poorer metabolic control.
FC12.6
Initial Experience with Endoscopically Placed
Duodenal–Jejunal Bypass Liner (Endobarrier) in
Morbidly Obese Adolescents
Primož Kotnika,b, Matjaž Homanb,c, Rok Orelb,c, Tadej Battelinoa

aDepartment of Endocrinology, Diabetes and Metabolism,
University Children’s Hospital, University Medical Centre Ljubljana,
Ljubljana, Slovenia; bMedical Faculty, University of Ljubljana,
Ljubljana, Slovenia; cDepartment of Gastroenterology, Hepatology
and Nutrition, University Children’s Hospital, University Medical
Centre Ljubljana, Ljubljana, Slovenia

Background: The duodenal–jejunal bypass liner (DJBL) is an
endoscopically placed and removable intestinal liner that creates a
duodenal–jejunal bypass. Weight loss and diabetes improvement
was reported in the adults. Objective and hypotheses: To
evaluate clinical effects and safety of this device in severely obese
adolescents with obesity complications. Method: Six morbidly
obese adolescents (four female, mean age 18.2 years (range 16.1–
19.3), BMI 44.7 kg/m2 (range 40.4–48.8)) were included. Inclusion
criteria were age O15 years, unsuccessful conservative therapy
(!10% decrease in body weight) for O6 months, girls were not
pregnant or planning pregnancy within next 12 months. All had
prediabetes or type 2 diabetes and were receiving metformin,
which was discontinued prior to DJBL placement. None had
exclusion criteria described in detail at www.ClinicalTrials.gov
(NCT02183935). DJBL was inserted under general anaesthesia,
with no complications. Following the procedure subjects were
symptomatically treated for nausea and abdominal pain and were
discharged on day 2 post procedure. All were receiving
esomeprazole 2!40 mg/day throughout follow up. Results: In
all a significant decrease in body weight and waist circumference
was determined at 1 month (K7.4% (range K4.7 to K10.7) and
K3.4 cm (range K3 to K7.5), respectively), continued to decrease
at 3 months (K13.1% (range K8.6 to K19) and K10.5 cm (range
K3 to K16)) and 6 months (K20.8% (range K20 to K21.7) and
K18.5 cm (range K16.5 to K21.5)). In two subjects that
completed 6 months of treatment glucose metabolism significantly
improved (HOMA-IR decreased by K3.6 and 4.5, HbA1c by K2
and K0.5%), blood pressure normalized, liver steatosis and
dyslipidemia improved (with the exception of decreased HDL).
One subject developed cholecystitis 1 month post procedure and
one had mildly elevated pancreatic enzymes concomitant to a
gastrointestinal infection. Conclusion: This is the first report on
the use of endoscopically placed and removable DJBL in
adolescents. In a limited number of subjects, being followed for
up-to 6 months a significant loss of body weight with favorable
metabolic outcome and no serious device-related side effects was
observed. Funding: This work was in part supported by grant
number J3-6798 from the Slovenian Research Agency.
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Gain of Function STAT3 Mutation in a Boy with Early
Onset Autoimmune Diabetes and Thyroid Disease,
Prenatal and Postnatal Growth Impairment and
Lymphoproliferation
Hana Sediva, Petra Dusatkova, Lenka Dusatkova, Zdenek Sumnik,
Stanislava Kolouskova, Stepanka Pruhova, Jan Lebl

Department of Paediatrics of the 2nd Faculty of Medicine of Charles
University and the University Hospital Motol, Prague, Czech
Republic

Background: Recently, a new monogenic cause of multiple
immune system disorders and short stature has been attributed to
germline activating mutations in the STAT3 gene encoding signal
transducer and activator of transcription 3. Possible pathophysio-
logical mechanisms include enhanced proliferation and activation
of T-helper 17 cells and inhibition of regulatory T-cells by STAT3,
as described in in vitro studies. Case presentation: The affected
boy was born at 35th GW of a twin pregnancy with birth weight
1900 g (K1.74 SD) and birth length 44 cm (K2.06 SD). Both of
his parents suffer from type 2 diabetes, his father has psoriasis and
his mother autoimmune thyroiditis. He underwent transient
neonatal hypoglycaemia and unconjugated hyperbilirubinaemia.
After 2 months of age, he started to fail to thrive and then
consecutively presented with ketoacidosis at onset of type 1
diabetes at 11 months, hepatosplenomegaly and generalized
lymphadenopathy with non-specific chronic activation in the
biopsy sample at 16 months, autoimmune thyroid disease at 2
years and immune thrombocytopenia at 3.5 years. He also suffered
from recurrent respiratory infections. At current age 6.5 years, his
height is 103 cm (K3.81 SD). His peak GH secretion is normal. He
has decreased IgG (5.07 g/l) and IgM (0.29 g/l) levels as well as
NK-cell count (5.5%) and higher B-lymphocyte count (22.9%).
Direct Sanger sequencing of STAT3 revealed a heterozygous
de novo p.Pro715Leu mutation in a highly conserved region of
STAT3 gene. Conclusion: We revealed a previously unreported,
heterozygous de novo p.Pro715Leu mutation of STAT3 with a high
probability of pathogenicity. We strongly recommend considering
investigation for STAT3 mutations in children with early onset
multiple autoimmune endocrine and non-endocrine disorders,
growth impairment and lymphoproliferation. Funding: The study
was supported by grant NT 11402.
FC13.2
Analysis of Chosen Polymorphisms rs2476601 A/G –
PTPN22, rs1990760 C/T – IFIH1, rs179247 A/G – TSHR
in Pathogenesis of Autoimmune Thyroid Diseases in
Children
Aleksandra Goralczyka, Joanna Goscikb,c, Natalia Wawrusiewicz-
Kurylonekd, Anna Bossowskae, Adam Kretowskid, Artur Bossowskia

aDiabetology with Cardiology Division, Department of Pediatric
Endocrinology, Medical University of Bialystok, Bialystok, Poland;
bSoftware Department, Faculty of Computer Science, Bialystok
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University of Technology, Bialystok, Poland; cDiabetology with
Cardiology Division, Centre for Experimental Medicine, Medical
University of Bialystok, Bialystok, Poland; dDepartment of Endo-
crinology and Diabetes with Internal Medicine, Medical University
in Bialystok, Bialystok, Poland; eDivision of Cardiology, Internal
Affairs and Administration Ministry Hospital in Bialystok, Bialystok,
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Background: Autoimmune thyroid diseases are multifactorial
diseases with a genetic susceptibility and environmental factors. A
potential role of the protein tyrosine phosphatase non-receptor
type 22 (PTPN22) gene, the interferon induced helicase domain 1
(IFIH1) gene, the TSH receptor (TSH-R) gene polymorphisms on
autoimmune thyroid diseases (AITDs) in children has not been
established equivocally yet. Objective and hypotheses: To
estimate the association of polymorphisms of PTPN22, IFIH1 and
TSH-R genes with the predisposition to Graves’ disease (GD) and
Hashimoto’s thyroiditis (HT) in children.Method: The study was
performed in 142 patients with GD, 57 with HT and 160 healthy
volunteers. The three single nucleotide polymorphisms (SNPs):
rs2476601 – PTPN22, rs1990760 – IFIH1 and rs179247 – TSHR
were genotyped by TaqMan SNP genotyping assay using the real-
time PCR. Results: Rs2476601 A alleles were more frequent in GD
patients in comparison to healthy subjects (PZ0.009 with ORZ
2.13). It means that risk for development of GD is exactly 2.13
higher for A allele in comparison to G allele. Rs2476601 A alleles
were more frequent in HT patients in comparison to healthy
subjects (PZ0.008, ORZ2.48). Rs1990760 T alleles were more
frequent in GD male patients in comparison to healthy males
(PZ0.003, ORZ3.00). In case of HT patients rs1990760 T alleles
were also more frequent in males compared to healthy subjects
(PZ0.086, ORZ2.47). Rs179247 A alleles were more frequent in
GD patients in comparison to healthy subjects (PZ0.039, ORZ
1.51). Conclusion: Rs2476601 A/G, Rs1990760 C/Tand Rs179247
A/G polymorphisms could contribute to development of AITDs
in children. The main risk factor for rs1990760 and rs179247 is
allele A. In case of rs1990760 the main risk factor is allele T.
FC13.3
Targeted Next-Generation Sequencing Demonstrates
High Frequency of ‘Dyshormonogenesis Genes’
Mutations in Severe Congenital Hypothyroidism
Nina Makretskayaa, Olga Bezlepkinaa, Anna Kolodkinaa,
Alexey Kiyaevb, Evgeny Vasilyeva, Vasily Petrova,
Svetlana Kalinenkovac, Olga Duhorevad, Oleg Malievskye,
Ivan Dedova, Anatoly Tiulpakova

aEndocrinology Research Centre, Moscow, Russia; bUral State
Medical University, Ekaterinburg, Russia; cMoscow Regional
Research and Clinical Institute, Moscow, Russia; dMoscow
Endocrinology Dispensary, Moscow, Russia; eRepublican Children’s
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Background: 80–85% of cases of congenital hypothyroidism
(CH) are shown to be due to thyroid dysgenesis, while 15–20% are
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due to dyshormonogenesis. At least 12 candidate genes are
associated with congenital hypothyroidism (CH), however its
molecular basis is defined in fewer than 10% of the patients (ESPE
consensus, 2014). Recent studies suggest that using a next
generation sequencing (NGS) approach may increase the mutation
yield in CH. Objective and hypotheses: To define molecular
basis of severe CH using a targeted NGS. Methods: 198 CH
patients (males, nZ70; females, nZ128; TSH level on neonatal
screening more than 90 mU/l) and 35 control subjects were
studied. ‘Thyroid panel’ genes were sequenced using a custom Ion
Ampliseq gene panel and PGM semiconductor sequencer (Ion
Torrent). Non-synonymous sequence variants were rated as
‘probably pathogenic’ if they had allele frequency !1% and
pathogenic ljb database scores (ANNOVAR). Results: 129
pathogenic or probably pathogenic mutations were found in
51% of the patients (nZ100) and in 11% of controls. 18 mutations
(14%) were detected in genes associated with thyroid gland
dysgenesis: TSHR, nZ6; PAX8, nZ5; NKX2-1, nZ4; NKX2-5,
nZ3; FOXE1, nZ0. 111 mutations (86%) were found in genes
associated with dyshormonogenesis: TG, nZ39; DUOX2, nZ29;
TPO, nZ27; SLC26A4, nZ7; IYD, nZ5; SLC5A5, nZ3;
DOUXA2; nZ1. 19 patients showed mutations in two or three
genes. The majority of mutations in ‘dyshormonogenesis genes’
were monoallelic. Conclusion: The results demonstrate high
frequency of mutations in genes associated with dyshormonogen-
esis. The molecular findings were consistent with the phenotype
only in one third of the cases, which implies that other
mutations/factors may play a role in development of CH.
Funding: This work was supported by Alfa-Endo Program of
Charities Aid Foundation (CAF) Russia.
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Effects of Initial Levothyroxine Dose on Growth and
Neurodevelopmental Outcomes During the First Year
of Life in Children with Congenital Hypothyroidism
Andrea Espositoa, Gianluca D’Onofrioa, Alessandra Cassiob,
Andrea Corriasc, Roberto Gastaldid, Maria Cristina Vigonee,
Malgorzata Gabriela Wasniewskaf, Giovanna Webere,
Mariacarolina Salernoa
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of Pediatrics, Istituto Giannina Gaslini, Genoa, Italy; eDepartment of
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Background: An important issue in the management of
congenital hypothyroidism (CH) is the best initial dose of
levothyroxine (L-T4) in order to achieve optimal neurocognitive
outcomes. Both European and American guidelines suggest an
initial dose of 10–15 mg/kg per die but trials on long-term effects of
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different doses within this range are lacking. Objective and
hypotheses: This was a multicenter randomized trial to evaluate
the effects of the initial dose of L-T4 on growth and
neurodevelopmental outcomes in children with CH. Method:
Seventy-two children with CH diagnosed by neonatal screening
were enrolled in the study. They were randomly assigned to receive
an initial L-T4 dose of 10–12.5 mg/kg per die (group A) or 12.6–
15 mg/kg per die (group B). All patients underwent clinical
examination and FT4 and TSH measurement after 7–10 days of
treatment and at the age of 1.5, 3, 6, 9 and 12 months. At the age of
12 months they underwent Griffiths Mental Development Scales to
evaluate cognitive development. Four patients were lost to the
follow-up and two patients have not yet reached 12 months of age;
therefore only 66 children (32 from group A and 34 from group B)
concluded the first year of study. Results: No significant
differences were detected in auxological parameters between the
two groups (Table 1).
Table 1.

3 months 6 months 9 months 12 months

Weight SDS
Group A 0.50G1.25 0.28G1.36 0.13G1.37 0.16G1.29
Group B 0.66G0.87 0.66G0.98 0.55G1.17 0.38G1.09
Length SDS
Group A 0.32G1.07 0.31G1.01 0.22G1.08 0.08G1.03
Group B 0.34G1.11 0.47G1.16 0.30G1.23 0.20G1.17
The intelligent quotient (IQ) at 12 months of age was similar in the
two groups (104.79G13.18 vs 104.77G12.81). IQ correlated with
age at diagnosis (rZK0.03, PZ0.02) and FT4 levels after
7–10 days of L-T4 therapy (rZ0.33, PZ0.01). Conclusion:
Different initial doses of L-T4 within the range of 10–15 mg/kg
per die provide similar outcomes in growth and neurocognitive
development in CH patients.
FC13.5
Effect of 2 Years of Treatment with Levothyroxine on
Cardiovascular Risk Factors in Children with Mild
Idiopathic Subclinical Hypothyroidism
Manuela Cerbonea, Malgorzata Wasniewskab, Sara Alfanoa,
Donatella Capalboa, Raffaella Di Masea, Nicola Improdaa,
Filippo De Lucab, Mariacarolina Salernoa

aPediatric Endocrinology Unit, Department of Translational
Medical Sciences, University Federico II, Naples, Italy; bDepartment
of Pediatrics, University of Messina, Messina, Italy

Background: The benefits of levothyroxine (L-T4) therapy in
subjects with mild SH (TSH between 5 and 10 mU/l with normal
FT4 values) are controversial. Current recommendations in adults
suggest to start on treatment selected groups of subjects with mild
SH and evidence of atherosclerotic CV disease. Data in children
are lacking. Objective and hypotheses: To investigate the effect
of L-T4 treatment on CV risk factors in children with mild
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idiopathic SH. Method: Thirty-nine children (19 males) aged
9.32G0.65 years with long-lasting idiopathic SH underwent waist
circumference, lipid profile, homocysteine (Hcy) and asymmetric
dimethylarginine (ADMA) measurements. Non-HDL-C and
atherogenic index (AI) were also calculated. Waist to height
ratio (WHtR) was used as indicator of visceral adiposity. Thirty-
nine euthyroid children were enrolled as controls. Results: At
baseline SH subjects compared to controls showed significantly
higher WHtR (0.54G0.01 vs 0.49G0.01; PZ0.0072), ADMA
(0.99G0.02 vs 0.90G0.02 mmol/l; PZ0.002), LDL-C (92.06G3.65
vs 75.05G5.76 mg/dl; PZ0.0148), non-HDL-C (106.41G4.05 vs
86.44G6.49 mg/dl; PZ0.0109), AI (3.18G0.14 vs 2.75G0.12;
PZ0.0232) and Hcy levels (9.34G0.41 vs 7.71G0.32 mmol/l;
PZ0.0024) and significantly lower HDL-C concentrations
(52.30G1.79 vs 61.06G2.32 mg/dl; PZ0.0038). After 2-years of
L-T4 therapy SH subjects had a significant reduction in WHtR
(0.54G0.01 vs 0.50G0.01; PZ0.0414) and ADMA concentrations
(0.99G0.02 vs 0.38G0.06 mmol/l; P!0.0001). Lipid profile and
Hcy levels became comparable to controls, although the changes
from baseline values did not reach a statistical significance.
Conclusion: L-T4 treatment in children with mild idiopathic SH is
associated with a trend toward improvement of the subtle
metabolic abnormalities in visceral adiposity, lipid profile, Hcy
and ADMA levels observed in untreated children. Our data
suggest the CV risk profile should be taken into account in the
decision to treat or not a child with asymptomatic mild SH.
FC13.6
TRIAC Treatment of Allan-Herndon-Dudley Syndrome
(AHDS) due to Defects in Thyroid Hormone
Transporter MCT8
A Iglesiasa, A L Gómez-Gilab, P Casanoc, J del Pozod, M C de Mingoe,
N Ponsf, F Calvof, M J Obregóng, J Bernalg, J C Morenoa

aThyroid Molecular Laboratory, Institute for Medical and Molecular
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Spain; fPaediatric Endocrinology and Diabetes, Lluı́s Alcanyis
Hospital, Xátiva, Valencia, Spain; gInstitute for Biomedical Research
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Background: AHDS is a devastating disease caused by defects
in the thyroid hormone (TH) transporter MCT8. Endocrine
expression is heralded by systemic hyperthyroidism with elevated
serum T3, mildly increased TSH and decreased T4. However, the
brain is hypothyroid, causing severe psychomotor retardation.
Therapeutic attempts with PTUClevothyroxine or the T3-
analogue DITPA could normalize TH derangements but without
any neurological improvement. Recently, in vitro and mouse
studies support the therapeutic utility of triiodothyroacetic acid
(TRIAC) in MCT8 deficiency. Objective: To investigate the
hormonal effects of TRIAC in AHDS. Patients and methods:
Five children diagnosed with AHDS between 8 months and K6
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years of age, harbouring various defects in MCT8 (p.P215L,
p.delF230, p.V254DfsX24, p.L304_I539del, p.G401R). TRIAC
compassive treatment started with 10 mg/kg per day, doubling
the dose every 2 weeks until normalization of TH parameters.
Determination of serum TSH, FT3, FT4 by immunoassay, TRIAC
and rT3 by RIA and SHBG by ELISA. Results: At baseline,
patients (9 mo–8 years old) showed high FT3 (7.3G2.4 ng/dl;
n!4) or T3: (4.2G0.2 nmol/l; n!3.8), low FT4 (0.6G0.08 ng/dl;
nO0.8), borderline-high TSH (4.4G2.6 mU/l; n!4.5), low rT3

(3/5) (8.6G2.8 ng/dl; nO15) and high SHBG (207.6G
55.8 nmol/l; n! 100). After mean 11.4 weeks and mean TRIAC
dose of 33.3 mg/kg per day (20–40), FT3 and T3 normalised (3.8G
0.6 ng/dl -3/5-; T3 3.14 nmol/l -1/5-) and TSH decreased
(1.99G1 mU/ml), but FT4 and rT3 remained low (7.8G4.9 ng/dl,
0.39G0.05 ng/dl) and SHBG elevated (221G59 nmol/l). Serum
TRIAC increased ten-fold from baseline to final dose (12.8–
163.5 ng/dl). Conclusions: TRIAC normalises hyperthyroidism
and hyperthyrotropinmia in AHDS, but not FT4, rT3 or SHBG.
The required dose is inversely related to age, possibly due to larger
distribution volume of drugs in early childhood. Effects of TRIAC
on child neurodevelopment and brain myelination are being
prospectively evaluated by psychometric tests and MRI in periodic
follow-up investigation. Funding: This work was supported in
part by the Paediatric Endocrinology Spanish Society, with the
grant for Basic Research in 2014.
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KLB, Encoding the Co-receptor for FGF21, is Mutated
in Congenital Hypogonadotropic Hypogonadism
Cheng Xua, Hichem Miraouia, Emmanuel Somma, Tarja Kinnunenb,
Andrew Dwyera, Nadia Preitnera, Gerasimos Sykiotisa, Sara Santinia,
Richard Quintonc, Lacey Plummerd, William Crowleyd,
Michael Hauschilda, Franziska Phan-Huga, Yisrael Sidisa,
Moosa Mohammadie, Andrea Messinaa, Nelly Pittelouda

aCentre Hospitalier Universitaire Vaudois and University of
Lausanne, Lausanne, Switzerland; bDepartment of Biology,
University of Huddersfield, Huddersfield, UK; cInstitute for Genetic
Medicine, University of Newcastle-on-Tyne, Newcastle-on-Tyne,
UK; dMassachusetts General Hospital, Boston, Massachusetts, USA;
eNew York University School of Medicine, New York, New York,
USA

Background: The hepatokine FGF21 signals through a dual
receptor complex consisting of FGFR1c and the obligatory
co-receptor b-Klotho to regulate glucose and lipid metabolism.
Interestingly, female mice with Fgf21 transgenic overexpression
are not only resistant to high-fat diet induced obesity but also
present with hypogonadotropic hypogonadism (HH) and inferti-
lity. Loss-of-function (LOF) mutations in FGFR1 are a frequent
cause of congenital HH (CHH). We previously reported a CHH
patient with obesity and severe insulin-resistance who harboured a
FGFR1 L342S mutation. In vitro studies showed this mutation
impaired association of b-Klotho with FGFR1c thereby
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diminishing FGF21 signalling through FGFR1c. Objective and
hypotheses: We thus hypothesised that mutations in FGF21 and
KLB, which encodes b-Klotho, could also underlie CHH.Method:
We screened 295 CHH patients for mutations in FGF21 and KLB.
The functionality of the mutants was assessed in vitro using cell-
based reporter gene assays, expression studies, and in vivo assays
in C. elegans. The reproductive phenotypes of KlbK/K mice were
also evaluated. Results: No mutations were identified in FGF21.
We identified nine heterozygous KLB mutations among 13/295
unrelated CHH patients (4%). Five patients harboured the
identical KLB deletion (p.Phe777del). The other eight mutations
were missense. All mutations have a minor allele frequency (MAF)
!1% in the EVS and ExAC databases. All KLBmutants were loss-
of-function in vitro and/or in vivo. Additional CHH gene defects
were identified in 5/13 patients including two heterozygous FGFR1
mutations, consistent with an oligogenic model of inheritance.
Notably, 9/13 subjects also exhibited metabolic defects, such as
overweight/obesity, impaired fasting glucose, and/or severe
dyslipidaemia. Finally, KlbK/K mice exhibited pubertal delay
and decreased fertility. Conclusion: FGF21/KLB/FGFR1 signal-
ling is implicated in GnRH neuron biology as indicated by LOF
KLB mutations in CHH and delayed puberty and infertility in
KlbK/K mice. Funding: This work was supported by the SNF
Sinergia (141960).
FC14.2
A Mutation in HS6ST1 Causes Self-limited Delayed
Puberty
Sasha Howarda, Ariel Poliandria, Claudia Cabrerab,c,
Michael Barnesb,c, Karoliina Wehkalampid, Leo Dunkela

aBarts and the London School of Medicine and Dentistry, William
Harvey Research Institute, Centre for Endocrinology, Queen Mary
University of London, London, UK; bBarts and the London School of
Medicine and Dentistry, William Harvey Research Institute, Centre
for Translational Bioinformatics, QueenMary University of London,
London, UK; cNIHR Barts Cardiovascular Biomedical Research
Unit, Queen Mary University of London, London, UK; dChildren’s
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Background: Self-limited delayed puberty (DP) often segre-
gates in an autosomal dominant pattern, suggesting that
inheritance is conferred by a small number of genes. However,
the underlying genetic background is mostly unknown. By
comparison, many genes have been identified where loss-of-
function mutations lead to hypogonadotropic hypogonadism
(HH). Despite likely overlap between the pathophysiology of
delayed puberty and conditions of GnRH deficiency, few studies
have examined the contribution of mutations in HH genes to the
phenotype of self-limited DP. Methods: We performed whole
exome sequencing in 52 members of seven families from our
patient cohort with self-limited DP, and filtered the results for
potentially pathogenic mutations in a list of 25 genes identified as
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causal in HH from the published literature. After follow-up
targeted re-sequencing in a further 42 families (288 individuals),
one candidate gene was identified. Developmental tissue
expression studies and assessment of the enzymatic function of
the mutant protein were carried out. Results: A novel variant in
heparan sulfate 6-O sulphotransferase 1 (HS6ST1) was identified,
present in six affected members of one family and not present in
145 controls or unaffected family members. HS6ST1 codes for a
member of the heparin sulfate biosynthetic family, and is involved
in modification of extracellular matrix components critical for
normal neural branching. It is thought to be required for the
function of FGFR1 and KAL1 in vivo, both of which are vital for
GnRH neuronal development and normal hypothalamic–
pituitary–gonadal axis function. The mutated protein was shown
to have reduced sulphotransferase activity in vitro. Conclusions:
Mutations in HS6ST1 contribute to the phenotype of self-limited
DP. However, although mutations in genes controlling GnRH
neuronal migration and differentiation may cause both HH and
DP, the overlap between the genetic basis for the two conditions
appears from our study to be limited to a small number of cases.
Funding: SRH: The Wellcome Trust (102745), Rosetrees Trust
(M222) and the Barts and the London Charity (417/1551). LD:
partly supported by the Academy of Finland (14135). MRB, HRW
and CPC: the National Institutes for Health Research (NIHR).
FC14.3
The New Syndrome of Hypogonadotropic
Hypogonadism, Arrythmogenic Right Ventricular
Dysplasia, Facial Dysmorphism and Absence of
Corpus Callosum is Associated to TAX1 Binding
Protein 3 Gene Mutation
Eli Hershkovitza, Maram Arafatb, Zaid Afawic, Neta Loewenthala,
Alon Haima, Aviva Levitasd, Ruti Parvarib

aPediatric Endocrinology Unit, Soroka Medical Center and Faculty
of Health Sciences, Ben Gurion University of the Negev, Beer Sheva,
Israel; bShraga Segal Department of Microbiology, Immunology and
Genetics, Faculty of Health Sciences, and National Institute for
Biotechnology in the Negev, Ben Gurion University of the Negev,
Beer Sheva, Israel; cSourasky Medical Center, Tel Aviv, Israel;
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Israel

Background: A growing list of genes has been implicated in
the pathogenesis of congenital hypogonadotropic hypogonadism
(HH). Objective and hypotheses: To identify the cause of a
unique syndromic HH in a consanguineous Bedouin family.
Method: Medical records of the patients were reviewed.
Genotyping of the brothers and their parents and whole exome
sequencing (WES) were performed. Results: Two brothers
presented at 19 and 8 years of age. Both were normosmic, had
facial dysmorphism with underdeveloped genitalia due to partial
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isolated HH. Brain MRI disclosed absence of corpus callosum in
both patients. Renal US was normal. Recurrent pre-syncope events
at 26 years of age lead to the diagnosis of arrhythmogenic right
ventricular cardiomyopathy/dysplasia (ARVD) in the older patient
and subsequently in his young brother who has recently died after
heart transplantation. Genotyping done on the patients and their
parents identified a total of 17.4 Mb of homozygosity larger than
5 cM. Assuming the disease is caused by homozygotisation of the
causative mutation, WES identified only one variation segregating
as expected in the family and not present in the public databases,
Ile33Thr substitution in the Tax1 (human T-cell leukemia virus
type I) binding protein 3 (TAX1BP3), The Ile at position 33 is
evolutionary conserved, has the highest prediction to be
deleterious by polyphene, additionaly the change is predicted to
cause loss of the PDZ domain and affect the structure of all other
domains. Conclusion: A new clinical syndrome combining HH,
ARVD absence of corpus callosum and peculiar facial dysmorph-
ism has been found to be associated to TAX1BP3 gene mutation.
FC14.4
Genetic Variation of AMH Signaling Affects AMH and
Inhibin B Levels in Healthy Peripubertal Girls
Casper P Hagen, Kristian Almstrup, Katharina M Main, Anders Juul

Department of Growth and Reproduction, Rigshospitalet, EDMaRC,
University of Copenhagen, Denmark, Copenhagen, Denmark

Background: Anti-Müllerian hormone (AMH) is produced
by small growing ovarian follicles. It inhibits both FSH induced
maturation of follicles as well as aromatase activity. Genetic
variation of AMH signalling is associated with age at menopause
and circulating oestradiol levels, i.e. AMH rs10407022 TOG
(intragenic) and AMHR2 rs11170547 COT (putative enhancer).
Objective and hypotheses: This present study aims to
investigate the impact of the two SNPs on hormonal as well as
morphologic parameters in healthy girls. Method: Participants
were recruited as part of two population-based cohort studies of
healthy children and adolescents: The longitudinal part of The
COPENHAGEN Puberty Study (83 girls, 737 examinations) and
The Mother-Child Cohort (nested cohort including TAUS and
MRI of the ovaries, nZ121). Subjects were genotyped for SNPs
using KASPe assays and grouped according to pubertal stages
(Tanner’s classification: B1/B2C3/B4C5). We assessed associ-
ations of the genotypes with circulating hormone levels (AMH,
FSH, LH, oestradiol, inhibin B) and the number of ovarian
follicles. Results: AMH rs10407022 TOG was associated with
AMH levels in prepubertal girls: TT (nZ47) vs GTCGG (nZ18),
AMH median (range) 18 (8–49) vs 30 (6–50) pmol/l, PZ0.038
(Mann–Whitney U). This was not reflected in the number of
AMH producing follicles (adjusted for Tanner stages): MRI
follicles %6 mm (Effect size estimate b K0.073, PZ0.508) and
TAUS follicles %4 mm (b K0.155, PZ0.144). AMHR2
rs11170547 COT was associated with inhibin B in mid-puberty
(B2C3): CC (nZ87) vs CTCTT (nZ33), 41 (10–125) vs 57
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(26–215) pg/ml, P!0.001. This was not reflected in the number of
inhibin B producing follicles (adjusted for Tanner stages): MRI
follicles R7 mm (b K0.067, PZ0.505) and TAUS follicles
R5 mm (b K0.089, PZ0.393). Conclusion: Genetic variation
of AMH signalling affects serum levels of AMH and inhibin B in
peripubertal girls. The effect could not be explained by the number
of ovarian follicles implying a direct effect on expression of AMH
(AMH rs10407022 TOG) as well as inhibin B (AMHR2
rs11170547 COT).
FC14.5
Polybrominated Diphenyl Ethers (PBDEs) and Timing
of Puberty in Girls
Annalisa Deodatia, Alessia Sallemib, Francesca Maranghic,
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Giuseppe Scirèe, Gian Luigi Spadonie, Romana Marinid,
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Background: Polybrominated diphenyl ethers (PBDEs) are
widely used as flame retardants and have shown endocrine
disruption properties in experimental studies. Preliminary studies
in animal models have suggested a link between exposure to PBDE
and alterations of puberty and reproduction. Objective and
hypotheses: To investigate the association between the exposure
to PBDEs and alterations of puberty in girls, referred for idiopathic
premature thelarche (IPT) and idiopathic central precocious
puberty (ICPP). Method: A case control study was conducted in
124 girls, subdivided into three groups: 37 girls with ICPP (mean
age 7.4G0.9), 56 with IPT (mean age 5.7G2.1) and 31 controls
(mean age 5.4G1.9). PBDE (PBDE-47CPBDE-99CPBDE-28C
PBDE-100CPBDE-153) serum concentrations, hormone levels
and anthropometry were assessed. In a subgroup of 36 girls (11
ICPP, 13 IPT, 12 controls) urinary concentrations of PBDE were
measured. Individual exposure was evaluated through ‘ad hoc’
questionnaires providing data life styles, diet and other potential
determinants of exposure. Results: ICPP and IPT girls showed
significantly higher levels of serum PBDEs (adjusted for BMI SDS)
than controls (P!0.01): median 38.02 ng/g lipid (range 2.68–
129.85), 44.65 ng/g lipid, (range 1.08–941.78) and 17.64 ng/g lipid
(range 2.07–207.7), respectively. ICPP girls showed significantly
higher levels of urine PBDEs than controls (P!0.05). No
significant difference in serum and urine PBDE levels between
ICPP e IPT girls was found. Questionnaires analysis showed
significantly longer time spent at computer in ICPP girls compared
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to IPT and controls (P!0.001). No significant relationship
between serum PBDEs and diet was found. Conclusion: Our
findings suggest, for the first time, that high concentrations of
serum PBDEs are associated with idiopathic precocious puberty
and idiopathic premature thelarche in girls.
FC14.6
An Evaluation of Glandular Breast Tissue
Development and Volume by MRI in 121 Healthy
Peripubertal Girls
Louise Fugla, Casper Hagena, Mikkel Mieritza, Jeanette Tinggaarda,
Eva Fallentinb, Katharina Maina, Anders Juula
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of Health and Medical Sciences, University of Copenhagen,
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Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark

Background: Since the late 1960’s, pubertal breast staging has
been based on Tanner’s classification. Appearance of glandular
breast tissue may be difficult to distinguish by palpation from the
surrounding subcutaneous fat tissue, especially in obese girls. To
our knowledge, validation of the clinical assessment of pubertal
stages by MRI quantification of glandular breast tissue has never
been performed. Objective and hypotheses: i) To report
normative data of glandular tissue volume in healthy girls. ii)
Validate the clinical evaluation of pubertal breast staging by MRI
of breast tissue. iii) Evaluate circulating hormone levels and
morphology of internal genitalia by transabdominal ultrasound
(TAUS) as markers of glandular tissue. Method: Breast stage
(Tanner B1–B5 by inspection and palpation) was performed in 121
healthy peripubertal girls from the Copenhagen Mother-Child
Cohort (9.8–14.7 years). Glandular tissue volume was measured
with MRI. Ovarian volume, follicle counts, uterine volume, and
endometrial thickness were assessed by TAUS. Circulating levels of
FSH, LH, inhibin B and oestradiol were assessed by immunoas-
says. Results: Glandular tissue volume by MRI was positively
associated with Tanner stages (rZ0.858, P!0.001), however,
marked inter-individual variation occurred in late puberty
(B4CB5): median (range): 74 (20–241) cm3 and CVZ51%. The
sensitivity and specificity for breast palpation to detect the
presence of glandular tissue using MRI as gold standard were 99
and 95%, respectively. The best parameters to distinguish between
prepubertal girls (B1 and no glandular tissue on MRI) and girls
with breast development (B2–B5 and visible glandular tissue on
MRI) were: LH (area under the curve by ROC analysisZ0.949),
estradiol (AUCZ0.935), FSH (AUCZ0.879) and uterine volume
(AUCZ0.934), endometrial thickness (AUCZ0.855) and ovarian
volume (AUCZ0.848). Conclusion: Clinical palpation reliably
detects glandular breast tissue. In addition, unstimulated LH,
oestradiol, and FSH as well as uterine volume, endometrial
thickness and ovarian volume are valuable to distinguish
prepubertal from pubertal girls.
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RNA Sequencing Reveals the Pathways
Perturbed by Redox Imbalance in
Nicotinamide Nucleotide Transhydrogenase
Null Mice
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Background: In humans, loss-of-function mutations in
Nicotinamide nucleotide transhydrogenase (NNT) cause familial
glucocorticoid deficiency, a potentially fatal, adrenal-specific
disorder characterized by increased ACTH and reduced cortisol
levels. NNT is a highly conserved inner mitochondrial membrane
protein, which supplies high concentrations of NADPH for
detoxification of reactive oxygen species (ROS) by glutathione
and thioredoxin pathways. Objective and hypotheses: To
determine how loss of NNT results in a steroidogenic phenotype
and to identify pathways affected upon limited NADPH supply in
adrenal cells.Method: Adrenal RNA was extracted from Nnt-WT,
Nnt-KO, and Nnt-BAC (rescue) mice. RNA-sequencing (RNA-
Seq) was performed as paired end reads on the Illumina
HiSeq2000 platform. Differential expression levels were confirmed
by SYBR-Green q-PCR and western blotting. Results: RNA-Seq
analysis revealed no alterations in antioxidant genes of glutathione
and thioredoxin pathways (Prdx3, Gpx1, Sod2, Txnrd2, and Gr)
but that NNT loss affects expression of key mitochondrial
steroidogenic enzymes (CYP11A1 and CYP11B1) with a 25%
reduction in mRNA levels and a more pronounced decrease in
protein expression. Comparison of RNA-Seq data from Nnt-WT
and -MUT mice revealed differential expression (fold change
R1.5; p value !0.001) of 91 genes that was reversed in the Nnt-
BAC suggesting these genes are directly affected by Nnt loss. The
91 genes fell into 12 biological processes by gene ontology analysis
with significant enrichment (4.13-fold; P!0.05) of genes involved
in stress response including the heat shock proteins Dnajb1,
Hsph1, Hspa1a, and Hspa1b. Interestingly a- and b-haemoglobins
(Hba-a1,Hba-a2,Hbb-b1, andHbb-b2) were highly upregulated in
the knockout mouse, suggesting a compensatory mechanism to
combat oxidative stress, with levels returning to normal in Nnt-
BAC rescue mouse. Conclusion: Our data suggest loss of Nnt and
the resultant reduction in NADPH production affects a number of
gene networks within the adrenal. It reveals up- or down-
regulation of important pathways presumably to combat the
sustained adversity due to mitochondrial NADPH restriction and
the concomitant increase in ROS that this causes.
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Loss of Neuronal Dmxl2 Impairs the Maturation and
the Activation of GnRH Neurons: a New Mechanism of
GnRH Deficiency
Carole Harbulot, Brooke Tata, Sandrine Jacquier, Nicolas De Roux
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Background: DMXL2 haploinsufficiency in humans was
recently shown to cause the polyendocrine-polyneuropathia
syndrome including a GnRH deficiency (OMIM #616113). The
neuronal deletion of Dmxl2 in mice (Nes::Cre;Dmxl2loxp/wt)
caused infertility and gonadotropic deficiency (Plos Biology 9
e1001952, 2014). Dmxl2 encodes rabconnectin-3a (rbcn-3a),
which participates in the control of the V-ATPase activity and
regulatory secretion. The association between a defect in a synaptic
protein and GnRH deficiency was novel and suggested a new
mechanism. Objective and hypotheses: To characterize the
mechanism of the GnRH deficiency caused by loss of neuronal
Dmxl2, in mice. Method: An extensive analysis of GnRH neuron
development and activation was performed in Nes::Cre;Dmxl2-/wt

mice as well as in a mouse line with a complete knock out ofDmxl2
in GnRH neurons (GnRH::Cre;Dmxl2loxp/loxp). Results:
Nes::Cre;Dmxl2loxp/wt mice exhibited 30% decrease of GnRH
neurons in the hypothalamus but an increase of immature
GnRH neurons as compared to WT mice. GnRH neurons did not
respond to Kisspeptin stimulation in male Nes::Cre;Dmxl2loxp/wt

mice and female Nes::Cre;Dmxl2loxp/wt mice did not respond to the
estradiol-induced positive feedback. This defect of the GnRH
maturation and activation was associated with an impaired
glutamatergic signaling pathway in the hypothalamus. To
delineate the role of rbcn-3a in GnRH neurons as compared to
other hypothalamic neurons, we created a mouse line with a full
deletion of Dmxl2 in GnRH neurons. GnRH::Cre;Dmxl2loxp/loxp

male mice were subfertiles whereas GnRH::Cre;Dmxl2loxp/loxp

females were infertile. These mice exhibited a similar develop-
mental defects of the GnRH neuron morphology than in
Nes::Cre;Dmxl2loxp/wt mice. GnRH::Cre;Dmxl2loxp/loxp female mice
exhibited advanced vaginal opening yet the time to first estrus was
delayed associated with abnormal estrous cyclicity. Conclusion:
Low neuronal expression of Dmxl2 impairs the maturation and the
activation of GnRH neurons, most likely by a defect in
synaptogenesis. These results open new perspectives to understand
mechanisms of puberty disorders.
FC-LB-3
Pharmacokinetic and Pharmacodynamic Studies of
Topicone Mediated Patch Delivery of Insulin Glargine
in a Streptozotocin-Induced Hairless Rat Model
Stephen Hsu, Carl Mangleburg, Hua Yao
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Background: The Topicone patch is a needle-free novel
platform technology developed to achieve truly passive transder-
mal delivery of insulin. Here we report pharmacodynamic (PD)
and pharmacokinetic (PK) studies comparing needle injection
(s.c.) vs Topicone mediated patch delivery of the insulin analog
glargine (LANTUSw) in streptozotocin-induced hairless rats.
Objective and hypotheses:We sought to develop a convenient,
affordable, and needle-free transdermal patch formulation capable
of achieving passive delivery of large molecule drugs such as
insulin and insulin-analogues for multiple days. Method: Male
CDw hairless rats were induced with type 1 diabetes (T1DM) by
i.p. injection of streptozotocin (65 mg/kg). Plasma insulin glargine
was determined by ELISA (Mercodia Iso-Insulin Kit). PK
calculations are based on extravascular non-compartmental
analysis (NCA) using PKSolver 2.0 for Microsoft Excel. The
first-order elimination rate constant (Kel) was calculated as
0.693/T1/2. Required input rate of insulin (k0) to reach Cmax was
calculated by Cmax*Vd*Kel)/(1Ke^Kel*t). Amount of LANTUSw
delivered by Topicone patch per unit surface area over time (t)
was Jss*t, where Jss is the steady-state flux rate. Results: A single
s.c. injection of 10 U/kg of LANTUSw resulted in an unexpectedly
rapid rise to a peak plasma glargine concentration (Cmax) of
w120 mU/ml at 1 h, rapid elimination with plasma half-life (t1/2)
of 2 h and a return to baseline level by 5 h. Blood glucose (BG)
lowering was observed from baseline mean of w375 mg/dl to
w70–80 mg/dl for 0.5–5 h. Administration of LANTUSw

20 U/kg in a 1 cm2 patch resulted in a Cmax of 5.3 mU/ml at 2 h,
a t1/2 of 1.7 h. Euglycemia was achieved in 4 h and maintained for
6–7 h. PK modeling was done to assess whether a Topicone

glargine patch can achieve a clinically meaningful therapeutic
response by combining in vitro EpidermFTe permeation data
with the reported Cmax of 22 mU/ml at 12 h after injection of
LANTUSw 0.4 mg/kg in T1DM. Conclusion: Our in vivo
studies support the feasibility of developing an effective Topicone

extended-wear basal insulin patch that can achieve BG lowering
comparable to s.c. injection. Within 10 h, a 3!3 cm2 patch
containing w200 U of LANTUSw can achieve and maintain a
target Cmax of 22 mU/ml continuously for O7 days.
FC-LB-4
Long-Term Cognitive Effects of Antenatal
Dexamethasone Treatment in Swedish Adolescents
with and without CAH
Lena Wallensteen, Marius Zimmermann, Malin Thomsen Sandberg,
Anna Nordenström, Tatja Hirviskoski, Svetlana Lajic
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Background: In order to prevent virilization in CAH female
fetuses, physicians have during the last thirty years used the
synthetic glucocorticoid dexamethasone (DEX) as a therapeutic
approach administered during early pregnancy. Due to the fact
that treatment has to be started before the genotype of the fetus is
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known, seven out of eight treated fetuses will be subjected to high
doses of DEX during early embryogenesis without benefit.
Therefore, negative side effects cannot be tolerated. Objective
and hypotheses: To evaluate the long-term effects of prenatal
DEX therapy in the context of CAH focusing on neuropsycho-
logical functions. Method: In Sweden, 77 cases were treated
prenatally with DEX from 1984 through 2010. We evaluated
cognitive functions in 135 subjects aged 7–17 years (mean 11.0G
2.8 years). The cohort comprises 45 prenatally DEX treated
children (34 short-term treated healthy boys and girls, five short-
term treated boys with CAH, and six long-term treated girls with
CAH). The control group comprises 66 healthy children from the
general Swedish population and 24 children with CAH. The
children were assessed with standardized neuropsychological tests:
vocabulary, coding, block design, digit span, processing speed
(WISC-III); memory encoding and long term memory (NEPSY);
and span-board test (WNV). We report significant and trend
findings on a three-way ANOVA with factors CAH (no CAH and
CAH), DEX (non-treated and treated), and sex (male and female)
as well as specific contrasts of DEX or CAH vs healthy control
subjects. Analyses were carried out with test age as covariate of no
interest. Omitted main effects and interactions were not significant
at PO0.10. Reported group scores are estimated marginal
meansGS.E.M. for specific contrasts. Results: DEX treatment
significantly affected performance for both, male and female
subjects, on visuospatial working memory assessed with the span-
board test ((F(1,124)Z6.40, PZ0.013) and on speed of processing
as measured by the stroop-speeded reading (F(1,112)Z5.90,
PZ0.017). Moreover, DEX treatment significantly affected
performance for females on all of the sub scores of the WISC-III
scale, coding (F(1,60)Z3.60, PZ0.063), block design (F(1,60)Z
4.55, PZ0.037), vocabulary (F(1,60)Z8.30, PZ0.005), and digit
span (F(1,48)Z12.55, PZ0.001) but not for males. For verbal
working memory, assessed with the test digit span, the effect was
restricted to girls without CAH, but it should be noted that female
CAH subjects without DEX treatment already performed poorer
than healthy controls, pointing to a possible flooring effect
(F(1,47)Z4.76, PZ0.034). In tests assessing long term memory,
NEPSY-LTM for faces, DEX treatment did not affect performance,
but CAH-patients performed significantly worse than healthy
controls (F(1,126)Z8.94, PZ0.003). In conclusion, prenatal
exposure to glucocorticoids has a negative impact on several
cognitive functions, especially in girls. CAH-patients perform
poorer than healthy controls regardless of prenatal DEX
treatment.
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Paternally Inherited IGF2 Mutation Results in
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Background: IGF1 and IGF2 are major regulators of somatic
growth acting mainly through the IGF1R. Variants in IGF1 and in
IGF1R were identified to cause intrauterine and postnatal growth
retardation but variants in IGF2 have not yet been reported.
Method: In a multigenerational family four affected members
(two siblings, one first degree cousin and the daughter of one
sibling) exhibited severe growth retardation with heights between
K4.2 and K5.6 SDS in childhood and dysmorphism resembling
Silver–Russell syndrome. Whole exome next generation sequen-
cing was performed to identify the genetic cause. Serum IGF1,
IGFBP3, and IGF2 were assayed by RIA and clinical character-
ization was carried out to confirm the pathogenicity of the
identified variant. Results:We identified a heterozygote nonsense
variant (c.191COA) in the coding sequence of IGF2, resulting in a
premature stop codon (p.Ser64Ter). IGF2mRNA from the variant
allele was not detectable implying nonsense mediated decay. The
clinical and endocrine phenotype cosegregated with the mutation.
Affected had a birth length !K4 SDS, relative macrocephaly, no
skeletal asymmetry, deficient IGF2 (!5th percentile) and normal
IGF1 levels. Mental retardation was present in only one of the
three patients who had reached adulthood. The patients inherited
the variant from their healthy fathers, and it originated from the
paternal grandmother. Conclusion: This is the first report on a
functional variant in the IGF2 gene. As expected, it is associated
with intrauterine growth restriction, but the severe growth
retardation of variant carriers accompanied by IGF2 deficiency
indicates that IGF2 is a key player in postnatal growth and
development. The association of the phenotype with the sex of the
parent inheriting the variant is in accordance with the imprinting
status of IGF2. This observation and the additional dysmorphic
features confirm the hypothesis that IGF2 is a major factor in the
etiology of Silver–Russell syndrome.
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FC-LB-6
PROP1 Mutations Cause Hypopituitarism by
Disrupting the Transition of Pituitary Stem Cells to
Differentiation
Maria Ines Perez Millan, Amanda Mortensen, Michelle Brinkmeier,
Sally Camper

University of Michigan, Ann Arbor, Michigan, USA

Background: Congenital multiple pituitary hormone defici-
ency (MPHD) arises from defects in pituitary development and is
sometimes associated with craniofacial abnormalities. Mutations
in the transcription factor PROP1 are the most common known
genetic cause of the disorder. In this case the course of disease is
progressive, and can lead to life threatening adrenal insufficiency.
Objective and hypotheses: Our objective is to understand the
role of PROP1 in the generation of this disease and to improve
molecular diagnosis of MPHD. Our hypothesis is that PROP1
promotes the transition of progenitors into differentiating cells
and that new PROP1 target genes can be MPHD candidates.
Method: We performed stem cell colony formation assays, RNA-
Seq, immunohistochemistry and qPCR using Prop1 mutant mice
and their controls. We created a Prop1-expressing pituitary cell
line to perform ChIP-Seq experiments for PROP1. Results: Prop1
deficiency in mice causes elevated expression of the stem cell
marker SOX2, and altered stem cell colony forming behavior
including increased growth rate, abnormal cellular morphology,
and misexpression of genes associated with the Notch pathway
and cell cycle regulation. We identified novel PROP1 binding sites
near Gli2, which is mutated in some cases of MPHD. PROP1 also
bound at genes associated with cell junction signaling and
regulation of epithelial–mesenchymal transition (EMT). We
validated representative putative Prop1 target genes by comparing
expression in pituitaries of developing normal and Prop1 mutant
mice. Prop1 mutants exhibit elevated expression of claudins,
indicating that Prop1 may normally suppress tight junction
maintenance, promoting progenitor release from the stem cell
niche. Genes that can induce EMT, like Notch2 and Zeb2, had
reduced expression in Prop1 mutants, while the epithelial marker
E-cadherin was increased. Conclusion: Prop1 promotes the
transition of progenitors into differentiating cells by driving an
EMT-like process. Our results advanced our understanding of the
mechanism of PROP1 action and MPHD pathophysiology.
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P1-1
Evaluation of Glucose Metabolism and
Cardiovascular Risk Factors and
Hyperandrogenemia in Prepubertal Girls
with Premature Pubarche
Digdem Bezena, Filiz Tutunculera, Emine Dileka, Didem Ag Selecib,
Hakan Erbasb

aPediatric Endocrinology, Medical School of Trakya University,
Edirne, Turkey; bBiochemistry, Medical School of Trakya University,
Edirne, Turkey

Background: Premature pubarche (PP) is known to be a
risk factor the development of metabolic syndrome (MS) and
hyperandrogenism. Aims: To evaluate if glucose and insulin
metabolism, cardiovascular risk factors and cardiovascular risk
factors in family (FCVRF) create a risk for insulin resistance
(IR) and if PP is a risk factor alone for MS and hyperandrogenism
in normal weighted prepubertal PP girls. Methods: Prepubertal
and non-obese 35 PP girls with normal birth weight (BW) and
35 healthy controls with same properties were evaluated for BW,
gestation week (GW), FCVRF, anthropometric measurements,
lipid profile, fasting blood glucose, fasting insulin, HbA1c,
SHBG, leptin, adiponectin, TNFa, 17OHP, DHEAS, AS, testoster-
one, and bone age. HOMA-IR, fasting glucose/insulin ratio,
atherogenic index (AI), and free androgen index (FAI) were
calculated. OGTT was performed on PP cases. PP cases were
also divided into two subgroups according to the presence of
FCVRF. Results: The mean ages were 8.3G1.1 and 8.1G1 years
in PP group and control group respectively. BW, GW, FCVRF,
heightSDS, weightSDS, and bone ageSDS were similar between
groups, whereas BMI SDS was significantly higher in PP group
(PZ0.026). Fasting and postprandial glucose and insulin levels
in PP group and fasting glucose, insulin levels in control group
were normal. HbA1c, lipid profiles, testosterone, leptin,
adiponectin, TNFa, HOMA-IR, and AI were all similar. In PP
group SHBG was significantly lower (PZ0.010), whereas FAI
was significantly higher (PZ0.001) than in control group.
Mean leptin levels were significantly higher in FCVRFC group
than in FCVRFK group (PZ0.016). Conclusion: This study
results indicate that PP is not a risk factor alone for impaired
glucose metabolism and IR in non-obese girls with normal
BW before puberty. Additionally, low SHBG levels can be a
predictive marker of hyperandrogenism in prepubertal girls
with PP and high leptin levels in FCVRC subgroup of
upcoming obesity in the future. Funding: This work was
supported by the Trakya University School of Medicine
Research Council.
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Ontogeny of the Synchronisation between Adrenal
Clock Genes, Adrenal Steroidogenesis-Related Genes
and the Circadian Rhythm of the HPA Axis in Rats
Silvia Ruiz, Clarissa Martins, Margaret Castro, Sonir Antonini,
Edson Martinez, Ayrton Moreira

Ribeirao Preto Medical School, University of Sao Paulo,
Ribeirao Preto, Sao Paulo, Brazil

Introduction: The circadian rhythmicity of the hypo-
thalamic–pituitary–adrenal (HPA) axis depends on the synchro-
nization of the clock molecular systems in the suprachiasmatic
nucleus and in the adrenals. When and how this process occurs in
the adrenal is unknown. Objective: To assess the ontogeny of
daily variation of the expression of the adrenal clock genes (Clock,
Arntl, Per1, Per2, Per3, Cry1, Cry2, Rora, and Nr1d1), steroidogen-
esis-related genes (Star and Mc2r), and plasma corticosterone (B).
Material and methods: Male Wistar rats were kept under a 12 h
light:12 h darkness cycle (lights on at 0700 h, Zeitgeber time, ZT0).
Plasma and adrenal tissue samples obtained every 4 h over a 24 h
period on postnatal days P3, P6, P14, P16, P21, and P24 were used
for plasma B measurement (RIA) and mRNA expression by qPCR.
The results were analysed using the Kruskal–Wallis test. Results:
From P14 until P24 there was a progressive nocturnal increase of
B concentrations, with peak at ZT20 and nadir at ZT0 (P!0.01),
characterising the establishment of the circadian rhythm of the
HPA. There was a daily variation in the mRNA expression of
Clock, Arntl, Per2, Per3, Cry1, Nr1d1, and Star since P3 (P!0.05),
with attenuation between nadir and peak at P6 and reversal of
these parameters from P14, reaching adult patterns at P24.
Synchronisation between the expression of the clock genes and
adrenal steroidogenesis was observed from P14 and thereafter
when the mRNA expression pattern of Per2, Per3, and Cry1 genes
became concordant with that of the Star gene. Conclusions: In
the adrenal, there is a gradual synchronization of the molecular
mechanisms modulating the ontogeny of the HPA axis circadian
rhythm. From P14, the expression of the adrenal clock genes and
the genes involved in adrenal steroidogenesis are synchronised
resulting in the appearance of the circadian rhythm of the HPA
axis. Funding: Supported by FAPESP (Säo Paulo State Research
Agency) grant number 2012/22164-2.
P1-3
Are Heterozygous Carriers of CYP21A2 Less
Vulnerable to Psychological Stress?
Anna Nordenström, Agnieszka Butwicka, Henrik Falhammar,
Angelica Lindén Hirschberg, Catharina Almqvist,
Agneta Nordenskjöld, Louise Frisén

Karolinska Institutet, Stockholm, Sweden

Background: Congenital adrenal hyperplasia (CAH), due to
21-hydroxylase deficiency is one of the most common monogenic
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autosomal recessive disorders with an incidence of one in 15 000,
and even more common in some populations. Do carriers have
a survival advantage? Objective and hypotheses: The HPA
axis has been reported to be more active in CYP21A2 carriers,
and possibly enable a more rapid return to homeostasis. A
compensatory increase in CRH secretion could result in
vulnerability to anxiety and depression. Carriers had lower 24 h
cortisol excretion but higher ACTH in response to CRH
stimulation. Method: We investigated vulnerability to psycho-
logical stress in obligate carriers through the national CAH registry
(nZ395). The birth or diagnosis of the child was used as the
psychological stressor. Psychiatric diagnoses of the parents, in the
national diagnosis registry, before and after the birth of a child
with CAH were investigated. Parent in general population, with
child with hypospadias or with diabetes type 1 were controls.
Results: Parents of children with CAH had less risk of receiving a
psychiatric diagnosis of affective disorder or substance miss-use
after the diagnosis of the child, compared to the general
population, odds ratio (OR) 0.3 (95% CI 0.2–0.7) and 0.3 (0.1–
0.8) respectively after the child’s birth. Compared to parents with a
child with hypospadias OR 0.5 (0.2–0.9) and 0.3 (0.1–0.7), and
parents of a child with T1DM OR 0.4 (0.2–0.9) and 0.2 (0.1–0.6)
respectively. Conclusion: Parents of children with CAH had less
risk of receiving a psychiatric diagnosis of affective disorder or
substance miss-use after the diagnosis of the child, compared to
the general population, OR 0.3 (95% CI 0.2–0.7) and 0.3 (0.1–0.8)
respectively after the child’s birth. Compared to parents with a
child with hypospadias OR 0.5 (0.2–0.9) and 0.3 (0.1–0.7), and
parents of a child with T1DM OR 0.4 (0.2–0.9) and 0.2 (0.1–0.6)
respectively.
P1-4
Effect of CYP17A1 Inhibitors Orteronel and
Galeterone on Adrenal Androgen Biosynthesis
Sameer S Udhane, Amit V Pandey

Pediatric Endocrinology and Diabetology, Department of Pediatrics,
University Children’s Hospital, Inselpital, Bern, Switzerland

Background: The cytochrome P450 CYP17A1 plays a vital
role in regulating adrenal androgen production. The 17,20 lyase
activity of CYP17A1 is key for androgen regulation. The orteronel
and galeterone are known to inhibit 17,20 lyase activity however
the detailed mechanisms of the inhibition of CYP17A1 activities
remain unknown. These inhibitors have been developed to treat
the castration resistant prostate cancer (CRPC) but little is known
about their effects on adrenal androgen biosynthesis. Objective
and hypotheses: The objective of this study is to study the effect
of inhibitors on CYP17A1 enzyme activity and adrenal androgen
biosynthesis.Method:We used NCI-H295R adenocarcinoma cell
model to study the effect of orteronel and galeterone. We treated
the H295R cells at 0–2 mM orteronel and galeterone for 24 h.
Steroid production was labeled with [3H] pregnenolone for
90 min. Steroids were extracted and resolved by thin layer
chromatography. For specific analysis of the P450c17 activities,
cells were treated with 1 mM trilostane (a specific blocker of
54th Annual Meeting of the ESPE
HSD3B) before adding [3H] pregnenolone. Results: The drugs
orteronel and galeterone were able to inhibit CYP17A1 activity in
H295R cells. Both drugs have more potency towards the 17,20
lyase activity but we also observed that they partially affected 17a-
hydroxylase activity. From our results, we observed that orteronel
seems to be more potent and selective towards 17,20 lyase activity
than galeterone. However, we also found that DHEA, cortisol, and
androstenedione were drastically decreased by both compounds
at 1 and 2 mm concentration. Conclusion: Based on these results
we can conclude that orteronel is a more potent inhibitor of 17,20
lyase activity and also has partial effect on 17a-hydroxylase
activities. Detailed mechanisms that alter the CYP17A1 enzyme
activities need further investigation. The discovery of these drug
actions on CYP17A1 activity would be of great clinical value for
understanding adrenal androgen regulation. Funding: Swiss
National Science Foundation (grant number 31300-134926).
P1-5
Genetic Heterogeneity in Triple A Syndrome:
Discrimination of the Classic Syndrome from Two
Triple A-Like Syndromes
Angela Huebnera, Felix Reschkea, Ingo Kurthb, Susann Kutznera,
Eda Utinec, Filiz Hazand, Dana Landgrafa, Christian A Hübnerb,
Katrin Koehlera

aDepartment of Paediatrics, Technische Universität, Dresden,
Germany; bDepartment of Human Genetics, University Hospital,
Jena, Germany; cDepartment of Pediatric Genetics, Ihsan Dogramaci
Childrens Hospital, Hacettepe University, Ankara, Turkey;
dDepartment of Medical Genetics, Dr Behçet Uz Children’s Hospital,
Izmir, Turkey

Background: Triple A syndrome is a rare autosomal recessive
disorder characterized by adrenal failure, alacrima, achalasia, and a
variety of neurological features. In 70% of the families it is caused
by mutations in the AAAS gene. Linkage analyses indicated genetic
heterogeneity and exome sequencing revealed two further genes
causing triple A-like syndromes. Objective and hypotheses:
To summarise the genotypes and phenotypes of classic triple A
syndrome in comparison to two novel triple A-like syndromes.
Method: Clinical and genetic analysis of more than 250 patients
with suspected triple A syndrome. Results: In classic triple A
syndrome due to AAAS mutations adrenal insufficiency occurs in
77.1%, achalasia in 85.1%, and alacrima in 89.7% of all patients.
Most patients (72.8%) display neurological impairment, most
frequently distal muscular weakness, hyperreflexia, nasal speech,
and autonomic dysfunction. Mutations in GDP-mannose pyro-
phosphorylase A (GMPPA) cause a triple A-like syndrome
characterized by alacrima, delayed developmental milestones,
and speech delay (each 100%), intellectual disability (91.6%) and
achalasia (84.6%). None of the worldwide 13 known patients
developed adrenal insufficiency. The disorder caused by GMPPA
mutations represents a novel congenital disorder of glycosylation.
Recently we identified a homozygous splice mutation in a novel
gene in four patients from two independent families. These
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patients suffer from achalasia, alacrima, short stature, develop-
mental delay, seizures, and cerebral atrophy, but also lack adrenal
insufficiency. The protein product seems to be important for an
intact Golgi apparatus. Conclusion: There are at least two novel
diseases who display overlapping features with classic triple A
syndrome. Protein products are involved in different cellular
pathways. Clinicians should be aware of this genetic heterogeneity
in terms of genetic and clinical counselling. All known patients
with triple A-like disorders are still young so that we cannot
exclude that they develop adrenal failure at a later time. Funding:
This work was supported by the German Research Society (HU
895/3-3, 3-4, 3-5, 4-1, 5-1, 5-2).
P1-6
Genetic Diagnosis of Congenital Primary Adrenal
Insufficiency by Massive Parallel Sequencing
Florence Roucher Bouleza,b, Delphine Mallet Motaka,
Mad-Helenie Guerrin Elsensohnb, Claire Bardelb, Pascal Royb,
Yves Morela

aMolecular Endocrinology and Rare Diseases, CBPE, Hospices Civils
de Lyon, Université Lyon 1, Bron-Lyon, France; bBiostatistics
Department, Hospices Civils de Lyon, CNRS UMR 5558 LBBE,
Pierre-Benite-Lyon, France

Background: Congenital primary adrenal insufficiency (PAI)
can occur as three types: isolated glucocorticoid or mineralocorti-
coid deficiency, or global adrenal insufficiency, with combined
mineralo and glucocorticoid deficiency. Once the most frequent
genes (CYP21A2, ABCD1.) have been discarded by biological
tests, many other genes may be involved in each type, and one gene
may be responsible of different types. Consequently, there is no
real decision tree in the gene analysis order. Objective and
hypotheses: The aim is to replace Sanger sequencing by massive
parallel sequencing (MPS) in order to get a rapid, confident, and
costless diagnosis. Instead of studying the genes one by one, they
are analysed all at once. But do we get the same results? Method:
An AmpliSeqe custom panel was designed including 17 genes:
AAAS, AIRE, CDKN1C, Cited2, CYP11A1, CYP11B2, GPX1,
MC2R, MCM4, MRAP, NNT, NR0B1, NR5A1, PBX1, PRDX3,
StAR, and TXNRD2. To evaluate the MPS strategy, 20 patients,
previously studied by Sanger sequencing (up to ten genes), were
sequenced on an Ion Torrent PGMe System. The bio-informatics
pipeline used was the one implemented in the Torrent Suitee
Software. Statistical tools (log-linear and logit models) were used
to compare the results, considering Sanger as the ‘gold standard’.
Results: 90% of our targets are well sequenced. The average read
depth is 250!. The sensitivity is 80% and specificity 99.9%. No
detectable variations were in GC rich regions within the 10%
targets not covered or in CYP11B2, because mapping quality was
at 0 due to its high homology with CYP11B1. Conclusion:
Complete molecular investigation by MPS was faster and cheaper.
All regions insufficiently covered byMPS still need to be studied by
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Sanger sequencing. Taking this into account, no variations would
have been missed except in CYP11B2. This underlines problem of
pseudogenes or homologous genes in MPS.
P1-7
Carriers of 21-Hydroxylase Deficiency Demonstrate
Increased Psychological Vulnerability to Stress
Georgia Koltsidaa, Ioanna Faraklaa, Aikaterini Papanikolaoub,
Gerasimos Kolaitisb, Emilia Mantzoua, Evangelia Charmandaria,c

aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, ‘Aghia Sophia’ Children’s Hospital,
University of Athens Medical School, Athens, Greece; bDepartment
of Child Psychiatry, ‘Aghia Sophia’ Children’s Hospital, University of
Athens Medical School, Athens, Greece; cDivision of Endocrinology
and Metabolism, Biomedical Research Foundation of the Academy
of Athens, Athens, Greece

Background: Carriers of congenital adrenal hyperplasia
(CAH) due to 21-hydroxylase deficiency (21-OHD) demonstrate
increased secretion of cortisol precursors following ACTH
stimulation, suggestive of impaired cortisol production, and
compensatory increases in hypothalamic CRH secretion. Both
cortisol and CRH have behavioural effects, and hypothalamic CRH
hypersecretion has been associated with chronic states of anxiety
and depression. Objective and hypotheses: To perform
endocrinologic and psychologic evaluation in carriers of
21-OHD and matched control subjects. Method: Twenty-nine
parents of children with classic CAH (14 males and 15 females; age
(meanGS.E.M.): 41.76G1.07 years), and hence obligate 21-OHD
carriers, and 13 normal subjects (five males and eight females; age:
43.77G1.69 years), were recruited to participate in the study. The
carrier state of 21-OHD was confirmed by genotype. All subjects
underwent a formal oCRH test for measurement of ACTH,
cortisol, 17-hydroxyprogesterone (17-OHP), and androstenedione
concentrations, which was preceded by determination of urinary
free cortisol in two 24-h urine collections. Psychometric
assessment was performed by administering the State-Anxiety
Inventory (STAI), Beck Depression Inventory, Profile of Mood
States, Symptom Checklist-90R, and Temperament and Character
Inventory. The study was approved by the Ethics Committee and
written informed consent was obtained in all cases. Results:
Carriers of 21-OHD had significantly higher 17-OHP concen-
trations following CRH stimulation (peak 17-OHP: 3.97G
0.62 ng/ml vs 1.9G0.26 ng/ml, P!0.001), and higher STAI1
(440.86G31.66 vs 359.65G17.71, PZ0.03) and STAI2 (879.85G
63.2 vs 716.76G34.98, PZ0.03) scores compared with control
subjects. ACTH, cortisol, and androstenedione responses were
similar in the two groups. Stepwise multiple linear regression
analysis revealed that in control subjects, peak stimulated cortisol
concentrations predicted predisposition to paranoid ideation
(rZ0.294, PZ0.049). Conclusion: Carrier state of 21-OHD may
predispose subjects to psychopathology.
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P1-8
Cortisol:Cortisone Ratio and Metalloproteinase 9
Emerging as Risk Factors Associated with Paediatrics
Hypertension
Alejandro Martinez-Aguayoa, Carmen Campinob,e,f,
Rene Baudrandb, Cristian Carvajalb,e, Constanza Pinocheta,
Hernan Garciaa, Rodrigo Bancalaria, Alejandra Tapiaa,
Lorena Garciac, Carolina Loureiroa, Carolina Mendozaa,
Andrea Vecchiolab, Carolina Valdiviab,e, Cristobal Fuenteb,
Carlos Lagosb, Francisca Groba, Sandra Solarid, Fidel Allended,
Alexis Kalergisb,e,f, Carlos Fardellab,e,f

aDivision of Pediatrics, Pontificia Universidad Católica de Chile,
Santiago, Chile; bDepartment of Endocrinology, Pontificia
Universidad Católica de Chile, Santiago, Chile; cDepartment of
Biochemistry and Molecular Biology, Facultad de Ciencias Quı́micas
y Farmacéuticas, Universidad de Chile, Santiago, Chile;
dDepartment of Clinical Laboratories, Facultad de Medicina,
Pontificia Universidad Católica de Chile, Santiago, Chile;
eDepartment of Molecular Genetics and Microbiology, Millennium
Institute on Immunology and Immunotherapy, Pontificia
Universidad Católica de Chile, Santiago, Chile; fDepartment of
Celular and Molecular Biology, Facultad de Ciencias Biológicas,
Pontificia Universidad Católica de Chile, Santiago, Chile

Background: Paediatric hypertension is increasing and has
been associated with obesity and insulin resistance. Recently,
cortisol:cortisone ratio and the metalloproteinase 9 (MMP9),
which is a marker of vascular remodelling, have been syndicated as
new risk factors associated with hypertension. Objective and
hypotheses: To analyse the association between paediatric
hypertension with clinical, biochemical, inflammation, and
vascular remodelling biomarkers Method: A cross-sectional
study was designed. We selected 320 subjects (4–16 years old,
female 49.4%), anthropometric parameters, serum aldosterone
(SA), plasma renin activity (PRA), cortisol, cortisone, HOMA-IR,
hsCRP, adiponectin, IL6, TNFa, PAI1, MMP2, and MMP9
activities were measured. We calculated SA:PRA ratio (ARR
O10, as screening of hyperaldosteronism) and serum cortisol:-
cortisone ratio as 11b-HSD2 activity estimation. The systolic and
diastolic blood pressure indexes were calculated (SBPi and DBPiZ
observed/50th percentile blood pressure). Results: According the
Fourth Report of Task Force and JNC7, 59 children were
hypertensive. Cortisol and cortisol:cortisone ratio were higher in
hypertensive (P!0.001). No hyperaldosteronism was found. A
positive linear correlation was observed between SBPi and DBPi
with: BMI–SDS, HOMA-IR, cortisol:cortisone ratio, MMP2, and
MMP9 activities. However, correlations with SA, PRA, and ARR
were not significant. The variables associated with hypertension in
the multivariate logistic model were: serum cortisol:cortisone ratio
(OR: 4.73; CIZ2.32–9.65), BMI–SDS (OR: 3.74; CIZ1.91–7.32),
MMP9 (OR: 3.48; CIZ1.79–6.78), and HOMA-IR (OR: 2.20; CIZ
1.10–4.38). The other variables we did not correlate with blood
pressure. Conclusion: Novel biomarkers such serum cortisol:cor-
tisone ratio and MMP9 activity emerged associated with paediatric
hypertension. Further studies are needed to know the role of these
markers in hypertensive patients. Funding: This work was
supported by Fondecyt 1130427 and 1150437, CORFO 13CTI-
21526-P1 and IMII P09/016-F (ICM) Chilean Grants.
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Founder Effect and the Clinical and Molecular
Characteristics in a Cohort of Classical and
Non-Classical Congenital Lipoid Adrenal Hyperplasia
Due To StAR Mutations
Abdulsalam Abu-Libdeha, Ariella Weinberg Shokrunb,
Ephrat Levy-Lahadb, Osnat Admonic,
Yardena Tenenbaum-Rakoverd, David Zangena

aHadassah Hebrew University Medical Center, Jerusalem, Israel;
bShaare Zedek Medical Center, Jerusalem, Israel; cHa’Emek Medical
Center, Afula, Israel; dRappaport Faculty of Medicine, Technion,
Haifa, Israel

Background: Classical and non-classical congenital lipoid
adrenal hyperplasia (CLAH) are extremely rare condition caused
by mutations in StAR. The degree of enzyme activity impairment
determines the clinical phenotypes. Objective and hypotheses:
To identify the genetic cause of primary adrenal insufficiency in a
cohort of patients from 13 unrelated families with classical and
non-classical CLAH, to correlate genotype to phenotype and to
identify a possible founder effect of these mutations. Results: All
(nZ15) affected individuals with classical CLAH in Israel and the
Palestinian territories had the same N-terminal c.201_202delCT
mutation due to a founder effect and presented neonatally with
severe Addissonian crisis and XY-DSD (in cases of XY karyotype)
responding well to full replacement therapy. Three patients with
non-classical CLAH had the G221S mutation (novel in the
homozygous state), again with a founder effect. These patients
presented during early childhood with addisonian crisis during a
severe infection requiring just glucocorticoid replacement therapy.
Characterization of the pubertal development in XX and XY
patients of this cohort is underway. Conclusion: Classical and
non-classical CLAH due to StAR mutations are extremely rare but
are significantly more common in the Palestinian population,
given the founder effect of the two mutations characterized here.
The different clinical phenotype of patients with classical and non-
classical reflects the degree of StAR protein dysfunction caused by
these mutations. To our knowledge, this is one of the largest
cohorts studying the clinical and molecular characteristics of
CLAH patients. The actual prevalence of mutations in the StAR
gene in the general Palestinian population remains to be determined.
P1-10
Use of a Cord Blood Fluorescein Labeled
Dexamethasone Monocyte Binding Assay to Study
the Glucocorticoid Receptor in Neonates
Arun Kashyapa, Javier Aisenbergb, Steven Ghannyb

aRobert Wood Johnson University Hospital, New Brunswick, New
Jersey, USA; bHackensack University Medical Center, Hackensack,
New Jersey, USA

Background: Glucocorticoids play an important role in the
developing fetus, the most important of which is lung maturation
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by increasing surfactant production and release. Glucocorticoid
receptor (GR) functioning changes throughout the fetal period,
especially during the transition to extrauterine life. Given the
importance of glucocorticoids in lung development and function-
ing, studying glucocorticoid sensitivity in this population would be
helpful, especially in the preterm population, to determine steroid
treatment for better lung outcomes. Few groups have characterised
the GR and its sensitivity using cord blood monocytes. Objective
and hypotheses: We propose to use cord blood monocytes to
characterise the GR and its sensitivity in term neonates using a
fluorescein labeled dexamethasone (F-Dex) monocyte binding
assay. Method: Twenty cord blood samples were collected from
term neonates (37–40 weeks gestation) born to mothers with no
pregnancy complications and no labor (scheduled C-section). We
compared the F-Dex binding in this group to 50 healthy pediatric
pts (5–22 years old). Results:We found that the F-Dex binding of
the studied neonatal population was similar (within 1 S.D.) to the
pediatric population through the initial concentration ranges of
F-Dex. However, there was an increase in binding in the neonatal
population in comparison to the pediatric population at the
highest concentration. Conclusion: A cord blood F-Dex mono-
cyte binding assay can be used to characterise the GR in neonates.
It showed that there is a difference in F-Dex binding at the highest
concentrations in the neonate population, as compared to our
pediatric population, most likely related to changes in the GR in
the process of adaptation to extrauterine life. Our future studies
will use this assay to study the GR in preterm neonates to help us
determine appropriate steroid dosing and better lung outcomes in
these patients.
P1-11
Steroid 11b-Hydroxylase Deficient Congenital
Adrenal Hyperplasia with a Reversible
Cardiomyopathy Caused by a Novel CYP11B1
Mutation: Report of Three Cases
Mohammad Ahmad Awwad Alqahtania, Ayed A Shatib,
Minjing Zouc, Ali M Alsuheelb, Abdullah A Alhayania,
Saleh M Al-Qahtanib, Hessa M Gilbana, Brain F Meyerc, Yufei Shic

aDepartment of Pediatrics, Aseer Central Hospital 1, Abha, Saudi
Arabia; bDepartment of Child Health 2, College of Medicine, King
Khalid University, Abha, Saudi Arabia; cDepartment of Genetics 3,
King Faisal Specialist Hospital and Research Centre, Riyadh,
Saudi Arabia

Background: Congenital adrenal hyperplasia (CAH) due to
steroid 11b-hydroxylase deficiency is the second most common
form of CAH, resulting from a mutation in the CYP11B1 gene.
Steroid 11b-hydroxylase deficiency results in excessive miner-
alcorticoids and androgen production leading to hypertension,
virilisation, and ambiguous genitalia of genetically female infants.
Objective: The aim of the study was to identify the molecular
detect causing steroid 11b-hydroxylase deficiency in two patients
from a Saudi family. Methods: Two brothers aged 21- and
10-month-old presented with penile enlargement, progressive
darkness of skin, hypertension, and cardiomyopathy. Their elder
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brother had the same family history and died at age of 30 months
due to heart failure with severe dilated cardiomyopathy. All coding
exons and intron–exon boundary of CYP11B1 gene were amplified
by PCR from peripheral leukocyte DNA of two patients and
sequenced. Results: A novel biallelic mutation in exon 4 of the
CYP11B1 gene was found in both patients. The mutation c.780
GOA created a premature stop codon at amino acid 260
(p.W260*), resulting in a truncated protein devoid of
11b-hydroxylase activity. Interestingly, a somatic mutation at the
same codon (c.779 GOA, p.W260*) was reported in a patient with
papillary thyroid cancer (COSMIC database).Clinically, both
patients were treated with hydrocortisone and anti-hypertensive
medication. Nine months following treatment, cardiomyopathy
disappeared with normal blood pressure and improvement in the
skin pigmentation. Conclusions: We have identified a novel
nonsense mutation in the CYP11B1 gene that causes classic steroid
11b-hydroxylase deficient CAH. Cardiomyopathy and cardiac
failure can be reversed by early diagnosis and treatment.
P1-12
Genetic Diagnosis Using Whole Exome Analysis in
Two Cases with Malign Infantile Osteopetrosis
Korcan Demira, Özlem Nalbantoğlua, Kadri Karaerb, Hüseyin
Anıl Korkmaza, Melek Yıldıza, Selma Tunça, Behzat Özkana

aDr Behcet Uz Children Hospital, Izmir, Turkey; bIntergen Genetic
Center, Ankara, Turkey

Aim: Osteopetrosis is caused by autosomal mutations
occurring in nine genes (TNFRSF11A, TNFSF11, TCIRG1,
CLCN7, OSTM1, SNX10, PLEKHM1, CA2, and LRP5). Detecting
the aetiology and providing genetic counselling via individual
mutation analysis of all these genes is expensive and time
consuming. Whole exome sequencing is currently increasingly
used given that the cost and the time needed are similar to that of
single gene sequencing analysis. Here, two newborns, genetic
evaluations of whom were made with whole exome analyses, are
presented. Methods: A 9-day-old male case, who was born to
nonconsanguineous parents, with bicytopenia and hypocalcaemia
and a 6-day-old female patient with hypocalcaemia, whose parents
are first cousins and elder brother had died due to osteopetrosis,
were studied. They were diagnosed with malignant infantile
osteopetrosis on clinical and radiological grounds. Their DNA
samples were extracted from peripheral blood. Exome sequencing
data generated in Genotypic (India) using HiSDefault 2500
sequencer were analysed in İntergen Genetics Center. Results:
31 382 variants were detected in the first case. Among the possible
genes in aetiology, a novel heterozygous mutation (c.718GOA),
which was predicted to be most likely a disease-causing mutation
with in silico analyses, was detected in CLCN7. Another mutation
was also detected using whole gene Sanger sequencing (compound
heterozygous c.398_401delTTGG/c.718GOA). 32 529 variants
were detected in the second case. A previously reported
homozygous nonsense mutation c.2236COT in TCIRG1 was
detected and confirmed using Sanger sequencing. Conclusion:
Whole exome analysis is a useful method for diseases in which
multiple genes play role in the aetiology. It should be kept in mind
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when heterozygous mutations are detected in autosomal recessive
diseases that exome sequencingmaynot evaluate 5%of coding regions
and relevant gene should be reanalysed by Sanger sequencing.
P1-13
Osteogenesis Imperfecta: A Pilot Trial on Treatment
with the RANKL-Antibody Denosumab
Heike Hoyer-Kuhna, Christian Netzerb, Barbara Heroa,
Eckhard Schoenaua, Oliver Semlera

aUniversity Cologne Children’s Hospital, Cologne, Germany; bInstitute
of Human Genetics, University of Cologne, Cologne, Germany

Background: Osteogenesis imperfecta (OI) is a rare disease
leading to an increased bone fragility due to a reduced bone mass.
Pathological fractures are the most severe symptom. More than
85% of patients are affected by mutations in COL1A1/A2
impairing quantity and quality of collagen. No approved drugs
for OI treatment in childhood are available. Objective and
hypotheses: A prospective pilot study was performed to assess
safety and efficacy of an antiresorptive therapy with the RANKL-
antibody denosumab in children 5–10 years with OI caused by
mutations in COL1A1/A2. Method: Ten children (male nZ7,
mean age 7.48 years) with genetically confirmedOI (COL1A1: seven
patients) were included. All childrenwere treated at least 2 yearswith
neridronate before trial entry. Denosumab was applicated after a
washout phase of 6 months every 3 months with 1 mg/kg body
weight s.c. for 1 year. Weight adjusted vitamin D/calcium
substitution was given 4 weeks after each application. Primary
efficacy endpoint was change of areal bone mineral density at the
lumbar spine assessed by GE lunar iDXA.Mobility was evaluated by
gross motor functionmeasurement (GMFM-88) and 1-min walking
test if applicable. Bone metabolism markers were evaluated
continuously for safety monitoring. Results: After 40 applications
of denosumab no severe side effects were observed. A slight
hypocalcemia without clinical relevance was seen in all children
after each application. DXA assessment showed a mean increase of
lumbar spine Z-scores of C0.9 S.D. (nZ10) and total body less head
Z-scores of C0.6. Mobility improved in all children (mean percent
change of: GMFM-88Z3.1% (nZ10); 1-min walking distanceZ
20.1% (nZ8)). Conclusion: Denosumab is effective to reduce bone
resorption and increase bone mineral density in children with
classical OI. Denosumab seems to be safe in the short-term
application at least if a close monitoring/substitution of calcium is
guaranteed. Finally, long-term observation and a higher sample size
are essential to assess risk:benefit ratio more detailed. Funding:
Work was supported by a grant from the ‘Forschungspool’
University of Cologne 2012 and a grant from ‘Care for brittle bones’.

P1-14
No Secular Trend in Vitamin D Levels Over the Past
30 Years in Swedish Children
Björn Anderssonb, Kerstin Albertsson-Wiklanda, Diana Swolin-Eideb,
Per Magnussonc
54th Annual Meeting of the ESPE
aDepartment of Physiology/Endocrinology, Institute of
Neuroscience and Physiology, The Sahlgrenska Academy, University
of Gothenburg, Göteborg, Sweden; bDepartment of Pediatrics,
Institute of Clinical Sciences, The Sahlgrenska Academy, Göteborg
Pediatric Growth Research Centre (GP-GRC), University of
Gothenburg, Göteborg, Sweden; cDepartments of Clinical
Chemistry, Clinical and Experimental Medicine, Linköping, Sweden

Background: The importance of vitamin D for skeletal health
is well established and many recent reports indicate that vitamin D
deficiency is linked to chronic diseases. Vitamin D status is defined
by serum 25-hydroxyvitamin D (25(OH)D), and although there is
no consensus on optimal levels of 25(OH)D concentrations of
50 nmol/l (20 ng/ml) meet the requirements in 97.5% of the
population. In Sweden, sun cannot synthesize vitamin D during
the winter, therefore supplementation is recommended in Sweden
during infancy. Objective and hypotheses: Will increased
indoor activities and obesity during the three last decades
contribute to decreased vitamin D levels in children? Method:
We analysed serum collected 1982–2013 at GP-GRC from 2048
Swedish children (mean ageGS.D., 8.59G3.68 years; 1197 boys).
25(OH)D was determined with the IDS-iSYS 25-hydroxy vitamin
DS automated chemiluminescence immunoassay. Studies of
decades-old sera have revealed that 25(OH)D is stable. Results:
Amedian (10th–90th percentile) of 58 (29–96) was found and 704
(34.4%) subjects had serum 25(OH)D levels below the rec-
ommended level of 50 nmol/l over the 32 years study period.
Interestingly, only 3.1% of the children had 25(OH)D levels below
25 nmol/l defined as vitamin D deficiency. We found that younger
children had higher levels of 25(OH)D, possibly due to the general
supplementation in infants. Conclusion: In this unique study over
30 years in a large group of children, there was no trend for
decreased vitamin D levels. Information that will be of high value
for future cost–benefit analyses in preventive health care.
Funding: These investigator-initiated and sponsored studies
(TRN 88-080; TRN 88-177; TRN 89-071; and TRN 98-0198-
003) were supported by unrestricted research grants from
Pharmacia/Pfizer, the Swedish Research Council grant number
7509, the Foundation Växthuset for Children, Sahlgrenska
University Hospital (ALF), West Sweden Region (VGR) grants,
and the County Council of Östergötland.
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Lithium Chloride Prevents Glucocorticoid-Induced
Growth Failure in Cultured Foetal Rat Metatarsal
Bones
Ondrej Souceka,b, Farasat Zamana, Lars Sävendahla

aKarolinska Institutet, Stockholm, Sweden; b2nd Faculty of
Medicine, Charles University in Prague and Motol University
Hospital, Prague, Czech Republic

Background: Glucocorticoids (GCs) are frequently used to
treat numerous chronic diseases in children. Beside their desired
anti-inflammatory and immunosuppressive effects, GCs are well
known to cause osteoporosis and impaired linear bone growth.
These serious side effects of GCs have at least partially been linked
to impairment of Wnt/b-catenin signalling. There is no therapy
available to rescue from the undesired skeletal effects of GCs.
Objective and hypotheses: Our aim was to test whether lithium
chloride (LiCl), an activator of non-canonical Wnt/b-catenin
signalling, can rescue from GC-induced bone growth impairment.
Method: Foetal (days E19–20) rat metatarsal bones (seven to nine
bones per group) were dissected out and cultured with control
medium (C), 1 mM dexamethasone (Dexa), 1 mM LiCl (L1),
10 mM LiCl (L10), or combination of drugs (DexaCL1 and
DexaCL10) for 12 days. Pictures were taken at days 0 and 12 and
the percent increase in bone length was calculated using Image J
Software. Statistics was computed in R. Results: Bone length
increased by 141G12% when exposed to control medium. In
contrast, Dexa-treated bones grew significantly less (115G12%;
PZ0.001 vs control). The growth of LiCl-treated bones was
similar as in the control group (147G15 and 146G16% in the L1
and L10 groups respectively). When combining L10 and Dexa,
bone growth was 147G20%, which was significantly better than in
bones treated with Dexa only (115G12%; PZ0.004). At a lower
concentration (L1), LiCl did not rescue from Dexa-induced
growth failure (121G19% vs 115G12% in Dexa only; PZ0.44).
Conclusion: LiCl (10 mM) has the capacity to prevent
GC-induced growth failure in cultured foetal rat metatarsal
bones, an effect likely to be mediated through the non-canonical
Wnt/b-catenin signalling pathway. As LiCl is already available for
clinical use, our data could potentially open up for a new approach
to prevent GC-induced growth failure in children. Funding: This
work was supported by ESPE Research Fellowship, sponsored by
Novo Nordisk A/S.
P1-16
Diverse Presentations of Hypophosphatasia in
Paediatric Patients: A Review of the Case Literature
Eileen K Sawyer, Karen Anderson

Alexion Pharmaceuticals Ltd, Cheshire, Connecticut, USA

Background: Hypophosphatasia (HPP) is the rare inherited
metabolic disease resulting from loss-of-function mutations in
the tissue-nonspecific alkaline phosphatase (TNSALP) gene.
Understanding of the clinical presentation is largely based on
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single case reports, which presents challenges for the recognition
and diagnosis of HPP. Objective: To better understand disease
presentation, we surveyed the literature to characterize clinical
features and presentation for children under the age of 18 with
HPP. Methods: English-language cases were identified through
searches of PubMed using the keywords ‘hypophosphatasia’AND
(‘case report’ OR ‘case study’) and reference lists of identified
articles. Cases were then filtered for those reporting patients under
age 18. Available information captured for each case included: age
of patient, presenting features, predetermined systemic mani-
festations of interest including craniosynostosis, respiratory
compromise, and nephrocalcinosis, and age at death if applicable.
Results: 293 publications were identified, dating from 1939; of
which, 166 publications reported 365 cases !18 years of age. 141
cases had perinatal onset, 68 infantile onset (!6 months of age),
and 78 juvenile onset (6 months, !18 years) of HPP; 23 had
dental manifestations only (odontohypophosphatasia) and 55 did
not provide enough information to determine age at onset. 142
patients were reported as deceased (range of age at death: prenatal
to 16 years). Common first reported symptoms included skeletal
deformities, failure to thrive, respiratory difficulties, seizures, or
premature tooth loss. Overall, the most frequently reported
manifestations of interest were premature tooth loss (nZ114),
respiratory complications (nZ108), craniosynostosis (nZ77), and
muscle weakness (nZ73). Other commonly reported compli-
cations included delayed walking/motor development and failure
to thrive. 40 patients had undergone surgery for craniosynostosis
and 12 for correction of deformity or fracture fixation.
Conclusion: Recognition of these common symptoms as
characteristic of hypophosphatasia will facilitate proper diagnosis
of this rare disease. Declaration of interest: E K Sawyer and
K Anderson are employees of Alexion Pharmaceuticals, Inc.
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Humanin Prevents Undesired Apoptosis of
Chondrocytes without Interfering with the
Anti-Inflammatory Effect of Dexamethasone
in a Model of Arthritis
Bettina Sederquista, Cecilia Aulinb, Farasat Zamana, Lars Sävendahla

aPediatric Endocrinology Unit, Department of Women’s and
Children’s Health, Karolinska Institutet, Astrid Lindgren Children’s
Hospital, 171 76 Stockholm, Sweden; bRheumatology, Karolinska
Institutet, Centre for Molecular Medicine, L8:04, 171 77 Stockholm,
Sweden

Background: Glucocorticoids (GCs) are widely used for
treatment of inflammatory and autoimmune conditions. Pro-
longed use of GCs, however, has several negative side effects,
including bone growth impairment in children. Previous studies
have shown that GC-induced apoptosis in growth plate
chondrocytes is mediated by inhibition of the PI3K–Akt signaling
pathway and activation of the pro-apoptotic protein Bax.
Humanin, a small mitochondrial derived peptide, has shown
promising effects in rescuing chemotherapy-induced apoptosis in
growth plate chondrocytes by suppressing Bax. Here we have
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extended our findings in combination with GCs in a disease specific
mouse model of arthritis. Aim and objective: The aim of this
study was to investigate if the synthetic analog to humanin,
[Gly14]-HNG (HNG), prevents apoptosis of growth plate
chondrocytes without interfering with the anti-inflammatory
effect of dexamethasone (Dexa) in an in vivo model of collagen
type II-induced arthritis (CIA). Methods: CIA was induced in
DBA/1 mice and the animals were treated with Dexa (0.25 mg/kg
per day) with/without HNG (100 mg/kg per day) for 14 days. The
animals were observed daily for the presence of arthritis including
signs of erythema and swelling of the joints and the paws were
scored based on the severity of the swelling. Sections of femur
growth plate were also analyzed for cell death using TUNEL assay.
Results: Based on the clinical scoring we observed that humanin
in combination with Dexa does not interfere with the desired anti-
inflammatory effect of Dexa in the CIA model. Most importantly,
we found that humanin protects chondrocytes from GC-induced
cell death in femur growth plates of these mice. Conclusion: Our
results suggest that the combination of humanin and GCs may
provide a new treatment strategy for preventing bone growth
impairment in children.
P1-18
Response to Vitamin D Replacement is Determined by
Body Surface Area in Children with Vitamin D
Deficiency
In Hyuk Chunga, Yu Sun Kangb, Eun-Gyong Yoob

aNational Health Corporation, Ilsan Hospital, Goyang, Republic of
Korea; bCHA University, Sungnam, Republic of Korea

Background: The serum 25-hydroxyvitamin D (25OHD)
levels are known to be lower in obese children, probably due to
sequestration of vitamin D in the adipose tissue. However, there is
no consensus on the dose adjustment for vitamin D supple-
mentation in obese children with vitamin D deficiency (VDD).
Aims: To compare the response to vitamin D replacement in
normal weight vs overweight children with VDD, and to
investigate the determinant for increment of 25OHD level
(D25OHD) after vitamin D replacement. Methods: Participants
were 65 Korean children between 8 and 15 years of age diagnosed
with VDD between December 2013 and February 2014. VDD was
defined as serum 25OHD !20 ng/ml and vitamin D sufficiency as
25OHD R30 ng/ml. Overweight was defined as BMI R85th
percentile (nZ20), and normal weight as BMI 5th–84th percentile
(nZ45). All participants received vitamin D3 supplementation
(2000 IU/day) for 8 weeks. The levels of 25OHD and biochemical
parameters were measured before and after treatment. Body fat
was measured by bioelectrical impedance analysis. Results: After
8 weeks of treatment, 33.3% of overweight children and 68.9% of
normal weight children attained vitamin D sufficiency (PZ0.02).
The D25OHD was higher in normal weight group than in
overweight group (20.6G7.2 ng/ml vs 15.0G7.6 ng/ml, PZ0.006).
Calcium creatinine ratio was lower than 0.2 in all participants
before and after vitamin D replacement. Body surface area (BSA)
was the determinant of D25OHD (bZK0.644, PZ0.034) in a
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regression model including age, gender, body fat, BSA, and being
overweight (R2Z0.219). Conclusion: The response to vitamin D
replacement seems to be influenced by the size of the body rather
than adiposity. To achieve vitamin D sufficiency, dose adjustment
for vitamin D supplementation is required according to the
patient’s BSA. Funding: This work was supported by the FNDnet
research council.
P1-19
Bone–Muscle Unit Assessment with pQCT in Children
with Inflammatory Bowel Disease Following
Treatment with Infliximab
Mabrouka Altowatia, Umm-Ie-Salma Malika, Sheila Shepherda,
Paraic Mcgroganb, Richard Russellb, Faisal Ahmeda, S C Wonga

aDevelopmental Endocrinology Research Group, Glasgow, UK;
bDepartment of Paediatric Gastroenterology, Glasgow, UK

Background: Biologic therapy may improve bone health, body
composition, and muscle function in children with inflammatory
bowel disease but the extent of improvement are unclear.Objective
and hypotheses: To evaluate bone and muscle mass in children
with inflammatory bowel disease (IBD) following infliximab (IFX)
therapy. Method: Prospective longitudinal study of 19 children
(12M), 17 Crohn’s disease (CD), one ulcerative colitis (UC), one
inflammatory bowel disease unclassified (IBDU) of bone evaluation
commencing treatment with IFX. Bone andmuscle parameters were
measured by pQCTat the non-dominant distal radius at 4 and 66%
at baseline and 6 months. pQCT parameters for area were adjusted
for height. Results: At baseline 7/19 (37%) had moderate/severe
disease activity whereas at 6 months this was 1/19 (5%). Nine
children (47%) who were on oral prednisolone at baseline
discontinued at 6 months. Seven children (37%) were not on oral
prednisolone at baseline and 6 months. One child (5%) who was not
on oral prednisolone at baseline was on prednisolone at 6 months
whereas two children were on oral prednisolone at baseline and
6 months. For all cohort median volumetric BMD Z was K1.4
(K2.8, K0.4) at baseline and K1.4 (K2.8, K0.4) at 6 months
(PZ0.64) and muscle area Z score were K1.8 (K4.3, K0.3) and
K2.1 (K3.5, K0.5) (PZ0.93). Total alkaline phosphatase (U/l)
increased from 97 (37, 259) at baseline to 153 (29, 391) at 6 months
(PZ0.001). In the seven children who were not on oral
prednisolone at baseline and 6 months, volumetric BMD Z score
were K0.9 (K2.1, 0.0) and K0.7 (K2.2, K0.3) (PZ0.79); muscle
area Z score were K0.9 (K3.2, K0.3) and K1.0 (K3.3, K0.9)
(PZ0.79). In the nine children who discontinued oral prednisolone
at 6 months, volumetric BMD Z score were K1.2 (K2.8, K0.4) and
K1.6 (K2.9, C0.5) (PZ0.90); muscle area Z score were K2.5
(K4.3, K0.6) and K2.2 (K2.9, K0.5) (0.44). In the 12 children
who showed progression in puberty, volumetric BMD Z score were
K1.4 (K2.8, K0.4) and K1.2 (K2.6, 0.5) at baseline and 6 months
(PZ0.65); muscle area Z score were K1.6 (K3.4, K0.3) and K1.3
(K3.5, K0.5) (PZ0.10). Conclusion: Despite improvement in
disease activity, reduction in oral steroid, progression in puberty and
increase in plasma alkaline phosphatase following therapy with IFX,
muscle bone assessment using pQCT in children with IBD over the
short period did not show improvement.
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24-Hydroxylase Polymorphism as a Possible
Contributor to the Increased 1,25(OH)2D in African
Americans
Thomas O Carpentera, David E C Coleb, Laleh Ardeshirpoura,
Shadab Salehpourc

aYale Yniversity, New Haven, Connecticut, USA; bUniversity of
Toronto, Toronto, Ontario, Canada; cGenomic Research Center,
SBMU, Tehran, Iran

Background: States of vitamin D insufficiency are important
determinants of rickets, as well as osteoporosis and other common
complex disorders like diabetes, cancer, and infectious diseases.
Although, serum concentrations of the vitamin D metabolites are
primarily driven by vitamin D supply (by diet or cutaneous
synthesis), there is emerging evidence to suggest that single
nucleotide variants (SNVs) are important genetic determinants.
Objective and hypothesis: The aim of this study was to
determine whether a functional SNV in the 24-hydroxylase gene
promoter (c.-686AOG in CYP24A1) shows significant association
with blood levels of vitamin D metabolites. Methods: Genomic
DNA from 776 inner-city New Haven children aged 6 months to
3 years with different ancestries (African American, Caucasian,
and Hispanic) was genotyped for the c.-686AOG SNV. Serum
25-hydroxyvitamin D and 1,25-dihydroxyvitamin D (1,25(OH)
2D) were measured by RIA. Ancestry was assessed using a
validated panel of 108 ancestry informative markers (AIMs) and
data from well-characterized African, Native American, and
European population samples. Results: The main outcome
measures were significance of associations between the
c.-686AOG CYP24A1 SNV and vitamin D metabolites, with
modeling to adjust for age, season, vitamin D intake, and other
co-variates. Secondarily we examined the strength of these
associations in relation to SNV frequency in the three major
ancestral groups. Subjects with the variant allele of CYP24A1 SNV
(and decreased 24-hydroxylase activity) had a significantly higher
mean 1,25(OH)2D (P!0.001), but all variants were found in
African Americans who, as a group, had higher mean 1,25(OH)2D
(P!0.0001). Since the effect was not significant when the
association was AIMs-adjusted for ancestry, we cannot exclude
confounding by stratification. Conclusion: Further studies of the
CYP24A1 SNV are warranted, but the 24-hydroxylase poly-
morphism may be considered as one possible contributor to the
increased 1,25(OH)2D that is widely observed in African
Americans.
P1-21
Effects of Inorganic Phosphate and FGF23 on
C2C12 Myoblast Cells
Adalbert Raimanna, Alexander Dangla, Susanne Greber-Platzera,
Monika Egerbacherb, Gabriele Haeuslera

aMedical University Vienna, Vienna, Austria; bUniversity of
Veterinary Medicine, Vienna, Austria
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Background: Dysregulation of phosphate homeostasis in
diseases such as tumor-induced osteomalacia and chronic kidney
disease are often associated with impairment of musculoskeletal
tissue function. While various factors such as intracellular calcium
levels and dysegulated endocrine mechanisms are thought to
contribute, the role of single factors such as phosphate and its
main regulating hormone FGF23 are only partly revealed.
Objective and hypotheses: Inorganic phosphate and FGF23
have been shown to act via similar signalling pathways in several
cell types but we are not aware of any detailed investigations into
their effect on the differentiation and viability of skeletal muscle
cells. We therefore investigated their effect on skeletal muscle cells
in a murine in vitro model. Method: Murine C2C12 cells were
differentiated under single and combined treatments with
inorganic phosphate and/or FGF23 and Klotho. Expression of
differentiation markers (myogenin, MyHC, MyoD, Myf5) were
analysed by RT-PCR and Immunohistochemistry. Proliferation
rate was analysed by measurement of BrdU incorporation.
Metabolic activity was examined by EZ4U assays. Results:
Phosphate treatments inhibited the expression of differentiation
markers in C2C12 cells in a dose-dependent manner. The altered
expression profile was associated with increased proliferation rates
and metabolic activity. FGF23/Klotho treatments did not alter
gene expression of C2C12 cells or change the effects observed
under phosphate treatment. Conclusion: High phosphate loads
inhibited muscle cell differentiation dose-dependently in a C2C12
model system. FGF23/Klotho treatments did not influence these
effects. Knowledge of the distinct effects of phosphate could help
us to optimize treatment of hyperphosphataemia and ultimately to
prevent musculoskeletal diseases.
P1-22
Evaluation of Bone Mineral Density and
Microarchitectural Parameters by DXA and HR-PQCT
in 36 X-linked Hypophosphatemic Rickets Patients
from a Single-Centre Study
Guido de Paula Colares Netoa,b, Rosa Maria Rodrigues Pereirac,
Jackeline Couto Alvarengac, Liliam Takayamac, Mariana Ferreira de
Assis Funarib, Regina Matsunaga Martina,b

aEndocrinology Department, Division of Internal Medicine,
Osteometabolic Disorders Unit, Hospital das Clı́nicas da
Universidade de São Paulo, São Paulo, Brazil; bDivision of Internal
Medicine, Hormone and Molecular Genetics Laboratory (LIM/42),
Hospital das Clı́nicas da Universidade de São Paulo, São Paulo,
Brazil; cRheumatology Department, Division of Internal Medicine,
Bone Metabolism Laboratory (LIM/17), Faculdade de Medicina da
Universidade de São Paulo, São Paulo, Brazil

Background: Previous studies evaluating bone quality and
microarchitecture in X-linked hypophosphatemic rickets (XLH)
have produced conflicting data. Objective and hypotheses: To
evaluate the bone mineral density (BMD) and microarchitecture in
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36 XLH patients (13 children and 23 adults) with confirmed PHEX
mutations compared to healthy controls.Method: The areal BMD
(aBMD) at lumbar spine (L1-L4), femoral neck, total hip and distal
radius was evaluated by dual-energy x-ray absorptiometry (DXA).
The volumetric BMD (vBMD) and the microarchitectural
parameters were evaluated at the distal radius and tibia by high
resolution peripheral quantitative computed tomography (HR-
pQCT). Results: XLH patients presented with a higher aBMD at
L1-L4 (P!0.01), a lower aBMD at the distal third of the radius
(P!0.01) and a trend towards lower aBMD at the total radius
(PZ0.12). There were no differences between groups at the
femoral neck, total hip and ultradistal radius (PZ0.49, PZ0.90
and PZ0.57, respectively). No differences were observed in vBMD
at the radius (PZ0.50), although the patients presented with a
lower total vBMD (P!0.01) at the tibia compared to the controls,
likely resulting from a decreased trabecular vBMD (P!0.01).
Regarding the microarchitectural parameters, XLH patients
presented a lower trabecular number (P!0.01), a greater
trabecular separation (P!0.01) and a more inhomogeneous
trabecular network (P!0.01) at both sites. In summary,
HR-pQCT analysis showed microarchitectural changes in XLH
patients at the radius and tibia; moreover, decreased trabecular
vBMD was found mainly at the tibia. On the other hand, DXA
analysis presented heterogeneous results at the different sites
probably due to the influence of anatomical and anthropometric
factors. Conclusion: HR-pQCT was more informative than DXA
in the bone evaluation of XLH patients. In contrast, DXA results
should be interpreted carefully in this group of subjects.
P1-23
Safety and Efficacy of Treatment with Long-Acting
Lanreotide Autogelw in Early Infancy in Patients with
Congenital Hyperinsulinism
Heike Cordaa, Thomas Meissnera, Sebastian Kummera,
Alena Weltersa, Norbert Teigb

aUniversity Hospital Duesseldorf, Duesseldorf, Germany; bSt. Josef
Hospital, Bochum, Germany

Background: Long-acting somatostatin analogues have been
reported to be an effective treatment option to prevent severe
hypoglycaemia in children with severe diffuse congenital
hyperinsulinism (CHI). Possible side effects include gallstones,
growth retardation and necrotizing enterocolitis (NEC), the latter
occurring in particular cases of newborns treated with octreotide.
So far only short-acting octreotide is being used in early infancy,
requiring multiple injections daily or continuous infusion. Long-
acting lanreotide autogelw (LAN-ATG), that has to be applied
only once a month, has not been reported as a treatment option in
early infancy. Objective and hypotheses: To assess safety and
efficacy of treatment with LAN-ATG in early infancy in patients
with CHI, that did not sufficiently respond to diazoxide, octreotide
and nutritional treatment. Method: Off-label use of LAN-ATG
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(5–10 mg/kg body weight) in four infants with CHI without any
risk factors for NEC, starting at an age of 2–3 months. CHI was
due to homozygous K-ATP-channel mutations (nZ2) and due to
Beckwith-Wiedemann syndrome (nZ2). Evaluation of blood
glucose concentrations, incidence of hypoglycaemia and need of
concomitant drugs. Results: Mean blood glucose concentrations,
7 days before compared to 7 days after the first LAN-ATG
administration increased by 13.5 mg/dl (range 7–15 mg/dl).
Frequency of hypoglycaemia !60–mg/dl decreased by 13%
(range 0.1–27%). Glucose infusions, octreotide and glucagon
treatment could be successfully stopped in all cases 3–20 days after
first LAN-ATG injection. In all but one patient, carbohydrate
intake could be reduced, by a mean of 6 g/kg body weight/d (range
1.75–12.8 g/kg body weight/d). Over an treatment period of in
total 26 patient-months of LAN-ATG application, no serious
adverse effects occurred. Conclusion: During treatment of CHI
with LAN-ATG in early infancy no severe side effects were
observed and treatment was efficacious in patients not responding
to current treatment regimen as alternative to surgery.
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The Influence of miR-125b in Pancreatic b-Cell
Apoptosis
Bei Hana, Ziyang Zhua, Wei Gua, Shining Nia, Ruixue Yanga, Xing Shia,
Xuewen Yuana, Wentao Gaob

aNanjing Children Hospital Depatment of Pediatric Endocrinology,
Nanjing Jiangsu Province, China; bNanjing Medical university First
Affliated Hospital Pancreatic Surgery Center, Nanjing Jiangsu
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Background: Type 1 diabetes is characterised by destruction
of islet b cell by autoimmune insulitis and islet cell apoptosis. This
study analysed the microRNA 125b how to regulate pancreatic
b-cells dysfunction, aiming to elucidate the association between
miRNA125b and type 1 diabetes. Objective and hypotheses:
Recent study indicate miRNA may have role in the development
of type 1 diabetes, so this study analyse the miRNA expression
profile in the pancreas of type 1 diabetes model NOD mouse, By
microarray analysis, clustering analysis indicate a different miRNA
profile in insulitis. miR-125b have significant alteration, which is
validated by qRT-PCR. we investigated the influence of miR-125b
in pancreatic b-cell dysfunction. Method: In vitro study, we
established the PA (palmitic acid) induced apoptosis model in
NIT-1 islet cell line. we found mir-125b expression upregulated
during apoptosis. After transient transfection with mimics and
inhibitor of mir-125b in NIT-1 cell cells, we found mir-125b
inhibit Bak1 expression, then subsequently downregulate Cyto-
chrome C and caspase-3 expression, contribute to its inhibition
effects on apoptosis. The bioinformatic analysis show the Bak1 is
predict target of miR-125b, dual luciferase reporter assay
preliminarily validate Bak1 is target gene of miR-125b. We studied
the effect of miR-125b on proliferation?apoptosis and insulin
secretion in b-cells through flow cytometry, CCK8 assay and
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ELISA, discovered the molecular mechanism behind these
phenomena by RT-PCR, Western blot and luciferase reporter
gene technology. Results: In addition to low viability and
increased apoptosis rate, prolonged exposure of the b-cell lines
to palmitate caused a dose-dependent decrease of miR-125b.Over-
expression miR-125b dramatically suppressed the expression of
Bak1 and inhibit cells apoptosis. High miR-125b level also
promoted insulin secretion by increasing cell viability. In diabetic
mice, low expression level of miR-125b was detected, indicated
that miR-125b may be involved in mechanisms of type 1 diabetes.
Conclusion: Our findings suggest that miR-125b participate in
pancreatic b-cell dysfunction and involve in the molecular
mechanism of type 1 diabetes, maybe as a novel target for the
treatment of this disease.
P1-25
Lower Bone Mineral Density in Type 1 Diabetes
Mellitus (T1DM) is Probably Associated with Wnt/
b-Catenin Pathway Downregulation Through
Increased Dickkopf-1 Levels
Kyriaki Karavanakia, Charalampos Tsentidisa, Lydia Kossivaa,
Antonios Marmarinosb, Artemis Doulgerakic, Dimitrios Gourgiotisb
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Background: Disruption of many bone metabolic pathways
and reduced bone mass are associated with diabetes mellitus.
Increased fracture risk and elevated Dickkopf-1 and sclerostin
levels, which are inhibitors of Wnt/b-catenin pathway, have been
found in adult T2DM patients, but no relevant data exist on
childhood T1DM. Objective and hypotheses: We aimed at
studying plasma Dickkopf-1 and sclerostin concentration in
children and adolescents with T1DM and controls. We sub-
sequently correlated Dickkopf-1 and sclerostin levels with
metabolic bone markers and bone mineral density (BMD).
Method: We evaluated 40 children and adolescents with T1DM
(meanGSD age:13.04G3.53 years, T1DM duration:5.15G3.33
years), along with 40 healthy matched controls (age 12.99G3.3
years). Dickkopf-1, sclerostin, receptor activator of Nuclear factor-
KappaB Ligand (s-RANKL), osteoprotegerin, osteocalcin,
C-telopeptide crosslinks-CTX, electrolytes, PTH, total 25 (OH)
D were measured and lumbar spine along with total body BMD
were evaluated. Results: Patients with T1DM had lower values of
L1-L4 (K0.17G1.08 vs 0.23G0.96, PZ0.035) and total body
BMD z-score (0.23G1.01 vs 0.56G0.77, PZ0.04) than matched
controls and higher Dickkopf-1 levels (13.56G5.34 vs 11.35G
3.76 pmol/l, PZ0.0194). A trend for lower Dickkopf-1 values was
found in girls (13.36G4.04 vs 11.72G5.14 pmol/l, PZ0.06) and in
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pubertal children (13.61G4.87 vs 11.83G4.56 pmol/l, PZ0.054).
Dickkopf-1 correlated with Sclerostin and L1-L4 BMD z-score
only in controls and with Osteoprotegerin and i-Phosphorus only
in patients, indicating bone metabolism alterations in T1DM. In
both groups a significant correlation with log (CTX) and OALP
was found. A significant association of Dickkopf-1 with IGF1 and
insulin dose was also found in patients. Conclusion: Higher levels
of Dickkopf-1 were found in T1DM children and adolescents,
indicating a downregulated Wnt signaling system and possible
lower osteoblast activation that could be associated with T1DM
osteopathy.
P1-26

Human Placenta-Derived Mesenchymal Stem Cells:
A Novel Protocol for Pancreatic Differentiation
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Background: Placenta tissue hold great promise as a source of
cells for regenerative medicine due to its plasticity and easy
availability. Amniotic Mesenchymal Stem Cells (AMSC) represent
a potentially unlimited source of functional pancreatic endocrine
lineage cells, used to replenish the islet mass in diabetic patients.
Objective and hypotheses: The aim of our study is to culture
AMSC in serum-free condition preserving their phenotypic traits.
These cultures could differentiate into pancreatic lineage on
exposure to lineage-specific cocktails of growth factors. Methods:
Different placenta samples of segment cesarean section deliveries
of full term pregnancies were collected and AMSC were isolated
and cultured in serum-free optimized media with human platelet
lysate (HPL). Cell growth was analyzed by direct cell count to
determine the log, lag and stationary phases. Differentiation was
carried out in three stages and nicotinamide, taurine and retinoic
acid were added to each medium. Pancreatic markers expression
was assessed with fluorescence-activated cell sorting (FACS)
analysis. Results: Serum-free media sustained AMSC growth.
Cell colonies from placental tissue began to appear after 4 days of
cells isolation. The induction of AMSC has microscopically shown
progressive cell clustering from day 2 and this led to a spheroidal
structure similar to a typical Islet-Like cell formation at the end of
day 10. Preliminary pancreatic induction assessed with FACS
revealed expression of insulin and c-peptide. Conclusions: The
present study shows that placenta-derived mesenchymal cells can
be isolated and expanded in medium supplemented with HPL.
Due to the easy accessibility, lack of ethical concerns and abundant
availability AMSC might be an attractive, alternative source of
progenitor/stem cells for basic or translational research and a
reliable source of insulin producing cells in clinical applications.
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Activation of Insulin Signaling in Gastrocnemius after
Central Leptin Infusion is Associated with an Increase
in Proliferation and Muscle Fibre Size
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Background: Skeletal muscle is the largest tissue involved in
the insulin-stimulated disposal of glucose, with its size being
controlled by hormonal status, among other factors. Leptin plays a
primary role in the regulation of glucose homeostasis with a
substantial degree of insulin and leptin cross-talk in muscle.
However, the relationship between the leptin’s central effects on
insulin sensitivity in muscle and associated structural changes
remain unclear. Objective and hypotheses: We hypothesised
that chronic central leptin infusion modifies muscle proliferation
and fibre size through activation of insulin sensitivity. Thus, we
analysed whether the possible changes in insulin signalling and
glucose uptake in the gastrocnemius of rats infused with leptin are
associated with structural modifications.Method: 18 male Wistar
rats were divided into control (C), intracerebroventricular leptin
infusion (12 mg per day) for 14 days (L) and pair-fed (PF) groups.
We analyzed serum levels of insulin by ELISA, muscle glucose
concentrations by a colorimetric method, insulin signaling by a
multiplexed bead immunoassay, as well as glucose transporter 4
(GLUT4) and insulin receptor (IR) levels by Western blot.
Proliferating cell nuclear antigen (PCNA) in gastrocnemius was
studied by immunohistochemistry and the area of fibers by
haematoxylin-eosin staining. Results: Serum insulin concen-
trations were unaltered in the PF and L groups. Muscle levels of
glucose, GLUT4 and IR were unchanged in PF and augmented in
the L group. Phosphorylation of IR substrate-1, Akt and
mammalian target of rapamycin (mTOR) were enhanced in L,
whereas phosphorylation of phosphatase and tensin homolog
(PTEN) was reduced in the same group. The number of PCNA-
positive nuclei and area of fibers in the gastrocnemius were also
increased in L group. Conclusion: Central leptin promotes an
increase in muscle proliferation and size that could be associated
with improved insulin sensitivity.
P1-28
Clinical Characterisation of a Novel RFX6 Mutation – A
Rare Cause of Neonatal Diabetes Syndrome
Moira Cheung, Simon Chapman, Katie Hunt, Erin Makin, Ann Hickey,
Jonathan Hind, Sian Ellard, Charles Buchanan, Ritika Kapoor
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Background: Mitchell Riley syndrome is a rare syndrome
caused by mutations in the RFX6 gene, resulting in neonatal
diabetes, intestinal atresia, pancreatic abnormalities, and biliary
hypoplasia. RFX6 is a winged helix transcription factor that is
expressed in the developing pancreas and in the gut endoderm.
Previous eight case reports highlight poor outcomes with usually a
fatal course in infancy. Case presentation: Twin 2 of a
dichorionic diamniotic IVF pregnancy was antenatally diagnosed
with duodenal atresia. On day 2 of life, at planned repair of this
defect, she was noted to have an annular pancreas and absent
gallbladder. Preoperatively, pigmented stool and bile were noted,
but postoperatively she became acholic with rising conjugated
hyperbilirubinaemia. Subsequent investigation revealed a patent
but hypoplastic biliary tree with absence of gallbladder. She was
also diagnosed with neonatal diabetes and difficult to control
initial blood glucose levels. Feed intolerance and poor weight gain
were also problematic, complicated by stricture formation at the
site of the duodenal atresia repair. Pancreatic exocrine insuffi-
ciency was excluded. Surgical intervention helped to improve feed
tolerance but she remains PN-dependent due to presence of
malabsorptive diarrhoea to achieve adequate nutrition. Genetic
analysis identified a novel homozygous intronic mutation, c.1556-
40TOG in RFX6. This mutation is predicted to create a cryptic
splice acceptor site in intron 14 and cause aberrant splicing.
Currently, aged 1 year, conjugated hyperbilirubinaemia has
resolved, weight gain is improving, and neuro-development is
appropriate. Diabetes is well controlled with insulin pump therapy
(HbA1C of 6.3%). Conclusion: Mutations in RFX6 are a rare
cause of neonatal diabetes associated with poor prognosis. Death
within 6 months of life has been reported in 5/8 cases reported so
far, mostly due to end stage liver disease and multi-organ failure.
This report describes the clinical characteristics of a new case due
to a novel homozygous splice site mutation in RFX6. It also
illustrates that careful management of the critical phase in early
infancy may be followed by a relatively favourable outcome than
previously reported.
P1-29
Is Reduced Heart Rate Variability Associated with
Arterial Stiffness in Youth with Childhood-Onset Type
1 Diabetes Mellitus?
Hwa Young Kima, Hae Woon Jungb, Gyung Min Leec, So Youn Kimb,
Kyung A Jeongb, Keun Hee Choib, Jieun Leeb, Young Ah Leeb,
Choong Ho Shinb, Sei Won Yangb

aKangwon National University Hospital, Chuncheon, Republic of
Korea; bSeoul National University Children’s Hospital, Seoul,
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Republic of Korea

Background: Increased arterial stiffness may precede cardi-
ovascular complications in patients with type 1 diabetes (T1DM).
As the autonomic nervous system is responsible for regulating
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heart rate and vascular tone, autonomic dysfunction may
contribute to increased arterial stiffness in patients with T1DM.
Objective and hypotheses: We investigated whether decreased
heart rate variability (HRV) was associated arterial stiffness index
(ASI) in patients with childhood-onset T1DM without chronic
complication. Method: Measurements of HRV and ASI, cardio-
ankle vascular index (CAVI), were performed in 77 patients with
T1DM (19.3G4.3 years, males 38 (49.4%)). Standard deviation of
mean NN intervals (SDNN) and root mean squared difference of
successive NN intervals (RMSSD) as estimates of overall HRV
were obtained using a 5-min ECG recording using SA-2000E
(Medicore Co. Korea). CAVI was measured using VaSera VS-1000
(Fukuda-Denshi, Tokyo, Japan). BMI z-score, history of smoking,
duration of DM, systolic and diastolic blood pressure (SBP and
DBP), HbA1c, HDL and non-HDL cholesterol were also
evaluated. Results: In youth with T1DM (diabetes duration 10.6
years (2.0–25.0) and mean HbA1c 7.9% (5.5–11.5)), CAVI
correlated negatively with both SDNN (PZ0.044) and RMSSD
(PZ0.032) and positively with age (P!0.001) and cholesterol
(PZ0.019). In multivariate analysis adjusting for demographic
characteristics and traditional cardiovascular disease risk factors
(age, sex, DBP, cholesterol, smoking, BMI z-score, diabetes
duration, HbA1c), RMSSD were negatively correlated with CAVI
(bZK0.049, PZ0.024). Conclusion: Reduced HRV, especially
decreased RMSSD was independently associated with increased
arterial stiffness in patients with T1DM. Early testing and
treatment for cardiac autonomic neuropathy may be effective in
preventing cardiovascular morbidity and mortality. Funding:
This study was supported by grant from the Seoul National
University College of Medicine Research Fund 2013.
P1-30
A Novel Mutation in the abcc8 Gene Causing a
Variable Phenotype of Impaired Glucose Metabolism
in the Same Family
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Claudia Pionaa, Grazia Grazia Morandia, Sarah Dal Bena,
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Background: Dominantly acting loss-of-function mutations
in the ABCC8 gene, encoding the sulfonylurea receptor 1 (SUR1)
subunit of the b-cell potassium channel (KATP), are usually
responsible for mild diazoxide-responsive congenital hyperinsu-
linism (CHI). In rare cases dominant ABCC8 mutations can cause
diffuse diazoxide-unresponsive CHI. Recent reports suggest that
medically responsive CHI due to a dominant ABCC8 mutation
may confer an increased risk of diabetes mellitus (DM) in
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adulthood. The mechanism is not clear at present; possible
explanations include a progressive failure in b-cell function due to
‘exhaustion’, increased b-cell beta cell apoptosis as a result of raised
intracellular calcium concentration and the influence of other
genetic or environment factors. Method: The index patient was
born at term to non consanguineous parents with a birth weight
of 3900 g. Pregnancy was complicated by gestational diabetes.
Biochemical diagnosis of CHI was performed during the first week
of life. The patient started diazoxide when he was 3 months old
because the drug was not available in his country. He showed a
good response to the drug. Molecular genetic analysis revealed
a novel heterozygous ABCC8 missense mutation (p.A478T).
F-DOPA PET/CT scanning was not conclusive. The patient’s
mother had gestational diabetes and after delivery she fulfilled the
criteria for DM. She did not present hypoglycemia during
childhood. The patient’s grandfather developed DM at 45 years
of age and he also had no past history of hypoglycaemia. Patient’s
mother and grandfather were heterozygous for the p.A478T
mutation. Conclusion: Our experience confirms that dominantly
acting ABCC8 mutations can cause CHI during childhood and/or
gestational diabetes and DM later in life. The novel mutation
identified in our patient was not previously reported in diazoxide-
responsive forms of CHI; nevertheless a different mutation at the
same residue has been reported in a family with CHI. The p.A478T
ABCC8 mutation seems to be associated to an incomplete
penetrance of hypoglycaemia in infancy.
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Type 1 Diabetes Onset: A Story of Innate and
Adaptive Immune Cells?
Ana Laura Fitasa, Catarina Martinsb, Anabela Alonsoa,
Glória Nunesb, Rosa Pinaa, Daniela Amarala, Sigurd Lenzenc,
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Background: Type 1 diabetes (T1D) is a T cell-mediated
autoimmune disease. A more complex immunological picture is
being unraveled, with a key role of innate immune cells at disease
onset and maintenance. For new therapies based on immune-
modulation to be possible, immune characterization of T1D
patients is crucial. Objective and hypotheses: We aimed to
characterise innate and adaptive immune cells of T1D children at
a well-defined ‘onset-window’ of disease, and to correlate with the
metabolic status of patients at this stage. Method: Blood samples
from 41 T1D children, followed at a Paediatric Central Hospital,
were evaluated by flow cytometry, !14d after diagnosis and were
matched to controls. HbA1c was also evaluated by HPLC at the
same time point in T1D. Statistical significance was defined by
a P-value of !0.05. Results: At disease onset, T1D children
presented significantly higher T and B cell percentages and lower
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NK cells compared to controls. Within T cells, T1D children
exhibited significantly decreased Th17 and Tc17 cells. Regarding
leukocytes, monocytes were significantly impaired in T1D
children. However, neutrophils and IL17-producing cells corre-
lated inversely with HbA1c. Separating T1D patients in high- and
low-HbA1c (R12%vs!12%), high-HbA1c patients showed
significantly reduced neutrophils, Th17 and Tc17 cells, compared
to low-HbA1c and controls. Conclusion: T1D onset presented
lower circulating innate cells (NK cells, monocytes) and IL17-
producing cells, which may reflect increased migration of these
cells to pancreatic tissue at this stage, associated with tissue
damage. Longer pre-clinical hyperglycemic patients presented
even less circulating IL17-producing cells, and also less neutro-
phils, which can be due to the capacity of Th17 to attract
neutrophils to the site of inflammation. These results suggest that
metabolic status influences the migration pattern of immune cells.
Our data point toward a relevant role of neutrophils and IL17-
producing cells as future targets for immune response modulation.
Funding: This work was supported by Sanofi.
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Background: Type 1 diabetes (T1D) is the most frequent
etiology in Italian diabetic children and adolescents. Data on type
54th Annual Meeting of the ESPE
2 (T2D) and monogenic diabetes (MD) prevalence are scanty.
Objective and hypotheses: To estimate the prevalence of T1D,
T2D, secondary diabetes, and MD in a pediatric population of
Italian diabetic patients.Method:Data on 3,076 patients (diabetes
onset January 2007–December 2012, age at diagnosis !18 years)
were collected from 13 ItalianTertiary Centers. Genetic testing was
performed when required. Diabetes was categorized as T1D, T2D,
MD or as syndromes associated with diabetes (if confirmed by
genetic testing), and secondary diabetes (i.e. cystic fibrosis).
Results: 2813 patients (51.8% males) were diagnosed with T1D
(91.4%), 35 T2D (1.1%), 196 MD 6.4% (180 MODYZ5.8%, (2.8%
MODY1, 88.3% MODY2, 7.2% MODY3, 1.7% MODY5; neonatal
diabetes 0.6%)). Nine cases (0.3%) were diagnosed with other
genetic conditions (Wolfram syndrome, mitochondrial diabetes,
severe insulin resistance, other), and 23 (0.7%) with secondary
diabetes. Conclusion: Similarly to other countries, T1D is the
most frequent diagnosis in Italian diabetic patients !18 years,
while a striking disparity, likely due to different lifestyle and
genetic background, is observed between the rate of T2D of this
study (1.1%, in keeping with European reports of 0.24–1.4%) and
the SEARCH data from US (about 11%). At further variance with
other Western countries (e.g. Norwegian registry, the DPV-Wiss
study, the SEARCH study), the prevalence of MD in Italy is very
high. This could depend on the fact that broader attention is
devoted to MD in Italy than in the US, and also on the fact that
genetic testing is easily accessible and free of charge. The close
follow-up of patients with incidental hyperglycemia likely
accounts for the very high rate of GCK/MODY2 mutations, the
most frequent MODY type in Italy.
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Improved Genetic Testing for Monogenic Diabetes in
the Swiss Population by Targeted Next Generation
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Mirjam Dirlewangera, Jean-Louis Blouinb, Philippe Kleea,
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Federico Santonib, Valérie Schwitzgebela
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Background:Monogenic diabetes is a heterogeneous group of
diabetes due to a single gene mutation and includes neonatal
diabetes (NDM), MODY and rare forms of syndromic diabetes.
These forms of diabetes remain undiagnosed in probably more
than 90% of patients. The aim of the study was to identify
mutations causing monogenic diabetes using a single test.
Method: Swiss endocrinologists were proposed to participate in
the study and to send blood samples of their patients with
suspected monogenic diabetes. Inclusion criteria were NDM,
autoantibody negative type 1 diabetes mellitus (T1DM), type 2
diabetes mellitus (T2DM) diagnosed before the age of 45 without
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metabolic features and syndromic diabetes regardless to treatment.
The analyses were performed by a targeted next-generation
sequencing (NGS) assay sequencing 323 diabetes genes using the
Haloplex technology. All the variants were confirmed by Sanger
sequencing. Results: So far we have analysed 142 diabetic
probands by NGS. We identified 73 variants (51%) in the selected
323 genes, compatible with neonatal diabetes and MODY, we also
found, variants in genes associated with T1 or T2 diabetes. 55%
(40/73) of the mutations were found in one of the 13 putative
MODY genes (HNF4A, GCK, HNF1A, PDX1, HNF1B, NEUROD1,
KLF11, CEL, PAX4, INS, BLK, ABCC8, KCNJ11). The most
frequent MODY mutations were found in the GCK gene (42%,
31/73). 17 different mutations of GCK could be identified and 16%
(12/73) of the probands carry the p.Val203Ala mutation.
Conclusion: This study shows that monogenic diabetes can easily
be diagnosed by NGS. In 51% of the probands, changes in diabetes
genes were found; several variants will need functional validation.
42% of the positive patients had GCK diabetes and the Val203Ala
mutation is the most prevalent in the Swiss population.
Introducing the targeted next generation sequencing as a clinical
diagnostic testing could clearly improve the identification of this
kind of diabetes. Funding: This work was supported by the Fond
National Suisse and Schweizerische Diabetes Stiftung.
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Background: Decreased bone mineral density (BMD) and
increased fracture risk have consistently been observed in type 1
diabetes mellitus (T1DM). The influence of T1DM on BMD seems
to depend on gender or patient’s age and to occur early after T1DM
diagnosis. The mechanisms of decreased BMD in T1DM patients
are still unknown. Objective and hypotheses: To investigate the
serum levels of dickkopf-1 (DKK-1), a Wnt signaling inhibitor
which decreases bone formation and increases bone resorption, in
children and adolescents with T1DM and to evaluate the
relationship with glycemic control and bone biomarkers.Method:
This cross-sectional study included 53 T1DM children and
adolescents (mean age 12.1G3.3 years) and 50 sex and age-
matched controls. Phosphorus, total and ionized calcium,
osteocalcin, alkaline phosphatase, PTH and 25 (OH)-vitamin D
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values were determined. DKK1 was measured in the sera of T1DM
patients and controls by ELISA. Bone mineral status was measured
by quantitative ultrasonography (QUS). Results: T1DM patients
showed a significant reduction of BTT-z-score compared to
controls (PZ0.01). Higher DKK-1 levels were found in patients
than in controls (3344G961 vs 2450G684 pg/ml, P!0.001). The
DKK-1 levels positively correlated with HbA1c values (rZ0.353,
PZ0.01). Furthermore, with adjustment for age HbA1c inversely
correlated with BTT-z-score, AdSos-z-score, osteocalcin, alkaline
phosphatase, 25 (OH)-vitamin D, as well as directly correlated
with daily insulin dosage and T1DM duration. We also found that
in T1DM patients DKK-1 serum levels inversely correlated with
PTH, osteocalcin, and AdSos-z-score. Additionally, the T1DM
duration was indirectly correlated with alkaline phosphatase,
25 (OH)-vitamin D and BTT-z-score. Multiple regression analysis
showed that DKK-1 serum levels were best predicted by AdSos-
z-score, alkaline phosphatase, 25 (OH)-vitamin D and HbA1c
(rZ0.61, P!0.0001). Conclusion: In conclusion, children and
adolescents with T1DM presented a reduction of bone mineral
status associated to poor glycemic control and increased DKK-1
serum levels.
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African American Boy with Congenital Generalised
Lipodystrophy
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Background: Congenital generalised lipodystrophy (CGL) is
a rare autosomal recessive disorder which presents with near total
lack of adipose tissue and extreme insulin resistant diabetes.
Metreleptin, an analogue of leptin was made through recombinant
DNA technology. It was approved to treat CGL from February
2014.Our case represent successful use of Metreleptin in a child
with diabetes developed secondary to CGL. Case presentation:
A 14-years-old African-American boy was referred for evaluation
of insulin dependent diabetes at 11 years of age. He was diagnosed
with diabetes at 9 years of age. Clinically, he was noted to have
significant acanthosis nigricans, muscular extremities, acromega-
loid features of the face and normal intellectual development. His
BMI 23.2 kg/m2 and blood pressure were normal. Leptin level was
decreased 0.5 ng/ml (Nl. 1.4–16.5), Triglycerides (TG), ALT, AST
were elevated and Hemoglobin A1c was 14.7%. Islet cell antibodies
were negative. MRI revealed generalized muscle hypertrophy with
markedly decreased subcutaneous and intra-abdominal fat, per-
iarticular and intramedullary lytic bone lesions, and hepatomegaly.
AGPAT2 gene analysis revealed homozygous c.IVS4-2AOG
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mutation. Treatment with high doses of insulin up to 3 u/kg/day
with addition of metformin was unsuccessful. After starting
Metreleptin treatment within 1 month we were able to stop insulin
therapy. At first it was necessary to increase Metreleptin dose from
2.5 mg to 10 mg per day but within 2 months of therapy dose was
decreased to 2.5 mg per day and without any other medications his
glucose levels became normal. HbA1c improved from 14.7 to 6.3%
after 6 months of therapy. His TG, ALT and AST became normal
as well. Conclusion: Diabetes secondary to CGL can be
misdiagnosed in children as type 1 diabetes. Clinical keys were
acanthosis nigricans and acromegalic facial features and muscular
extremities. Metreleptin therapy may dramatically improve the
metabolic complications in patients with CGL.
P1-36
Somatic Paternal UPD on Chromosome 11p15 in
Focal Form of Congenital Hyperinsulinism (CHI)
Causes Monoallelic Expression of Mutant ABCC8 and
KCNJ11
Ina Dallmanna, Silke Vogelgesangb, Winfried Barthlenc,
Emine Varolc, Wolfgang Mohniked, Susann Emptinge,
Klaus Mohnikee, Martin Zenkera, Ilse Wielanda

aInstitute of Human Genetics, Otto-von-Guericke University,
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University Greifswald, Greifswald, Germany; cUniversity Greifs-
wald, Clinic for Pediatric Surgery, Greifswald, Germany; dDTZ
Berlin Am Frankfurter Tor, Berlin, Germany; eDepartment of
Pediatrics, Otto-von-Guericke University, University Hospital,
Magdeburg, Germany

Background: Congenital hyperinsulinism (CHI) is a disorder
characterised by dysregulation of insulin secretion that leads to
severe hypoglycaemia in neonates and infants. The focal form of
CHI is caused by an autosomal recessive mutation in the genes
ABCC8 or KCNJ11 inherited from the father and a second somatic
event in the affected islet of Langerhans. Objective: We report
molecular genetic examination of focal pancreatic lesions of
patients receiving therapeutic surgery in order to discover the
genetic mechanisms in focal form of CHI. Method: Patients were
selected from the German Registry for Congenital Hyperinsulin-
ism with proven ABCC8 or KCNJ11 mutations. Loss of
heterozygosity (LOH) and gene expression levels were analysed
by PCR, RT-PCR and Sanger sequencing in 11 patients with focal
form of CHI. Deletions, duplications and uniparental isodisomy
(UPD) were tested by methylation-specific MLPA (MS-MLPA).
Results: Complete and partial LOH was found in 10/11 focal
lesions and monoallellic expression of the mutant ABCC8/KCNJ11
alleles was observed in all lesions. In contrast, there was no LOH
detected in surrounding pancreatic tissue or blood cells. This
supports somatic mosaicism specific in pancreatic beta cells. Both,
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ABCC8 and KCNJ11, are located in proximity to the Beckwith-
Wiedemann imprinting control region on chromosome 11p15
that is also known for UPD. By MS-MLPA paternal UPD at 11p15
was detected in all samples showing LOH, whereas no deletion or
duplication was found of this region. Conclusion: In focal form of
CHI monoallelic expression of mutant ABCC8/KCNJ11 is mainly
caused by somatic paternal UPD 11p15. Funding: MicroDissect
GmbH (Spende:Somatische Mosaike # 995040).
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Hyperthyroidism in 276 Children and Adolescents
with Type 1 Diabetes from Germany and Austria
Axel Dosta, Tilman R Rohrerb, Elke Fröhlich-Reitererc, Esther Bollowd,
Beate Kargese, Andreas Böckmannf, Johannes Hamanng,
Reinhard W Holld
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bDepartment of Pediatrics, Saarland University Medical Center,
Homburg, Germany; cDepartment of Pediatrics, Medical University
of Graz, Graz, Austria; dInstitute of Epidemiology and Medical
Biometry, University of Ulm, Ulm, Germany; eMedical Faculty,
Division of Endocrinology and Diabetes, German Center for
Diabetes Research (DZD), RWTH Aachen University, Aachen,
Germany; fDepartment of Pediatrics, Konstanz Hospital, Konstanz,
Germany; gDepartment of Pediatrics, St. Marien Hospital Landshut,
Landshut, Germany; hInstitute of Epidemiology and Medical
Biometry, University of Ulm, Ulm, Germany

Background and aims: Little is known about the incidence
and clinical consequences of hyperthyroidism in paediatric
patients with type 1 diabetes mellitus (T1DM). Methods: We
analysed the DPV database to investigate the rate of hyperthyr-
oidism in paediatric T1DM patients, its impact on metabolic
control, and potential associations with other autoimmune
diseases. Results: Hyperthyroidism was found in 276/60,456
patients (0.46%) and was associated with younger age, shorter
diabetes duration, female sex, and reduced body mass index.
Diabetic ketoacidosis (DKA) and hypoglycaemia were more
frequent in T1DM with comorbid hyperthyroidism, while long-
term metabolic control (HbA1c) was similar in both groups.
Absolute blood pressure and arterial hypertension rate were
elevated in the hyperthyroid patients. Rates of microalbuminuria
and diabetic retinopathy were not different. Thyroid-specific
antibodies (TPO, TG, TR) were associated with hyperthyroidism.
Thyroid volume and rates of cysts and nodules were higher and
echogenicity was decreased. Conclusion: Prevalence of hyperthyr-
oidism is low in diabetic children with T1DM but increased
compared to children !18 years without diabetes. Hyperthyroid-
ism is primarily associated with acute diabetes complications
(DKA and hypoglycaemia) and affects blood pressure regulation.
Long-term metabolic control or insulin requirement were not
different.
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Metabolic Syndrome Frequency in Longitudinally
Followed Children with Premature Adrenarche
During Pubertal Ages
Gamze Kayaa, Sükran Poyrazoglua, Oguz Bulent Erolb, Seha Saygilia,
Mine Süküra, Firdevs Basa, Ruveyde Bundaka, Feyza Darendelilera

aIstanbul Faculty of Medicine, Pediatric Endocrinology Unit,
Istanbul University, Istanbul, Turkey; bIstanbul Faculty of Medicine,
Pediatric Radiology Unit, Istanbul University, Istanbul, Turkey

Objective: To evaluate metabolic syndrome parameters in
children with premature adrenarche (PA) during presentation in
prepuberty and afterwards in puberty.Methods: 54 (48 femals, six
males) patients (mean age 12.5G2.4 years) diagnosed with PA and
followed until puberty were included in our study; as the control
group 28(22 females, six males) (age, sex, puberty matched)
healthy children (mean age 13.5G2.2 years) were taken. CAH was
ruled out in all PA children. Anthropometric measurements, lipid
levels, hormonal parameters, adipocytokines (adiponectin, leptin,
ghrelin, visfatin, resistin, RBP-4, TNF-a, IL-6) were evaluated and
OGTT was done. Pelvic US (female) and Carotid Doppler US were
performed in all patients. Different indices for insulin resistance
(IR) were calculated. In PA children, prepubertal and pubertal
results and also pubertal PA and control cases were compared.
Results: In PA cases; onset of adrenarche was 7.0G0.9 years, onset
of puberty was 9.7G0.8 in girls, 10.7G0.9 in boys and menarcheal
age was 11.8G0.9 years. Mean BMI SDS was normal in PA at
presentation and in puberty but was significantly higher than the
controls. Waist circumference (WC) SDS was significantly higher
in pubertal PA than the controls. IR parameters were higher in
puberty in PA than in prepuberty and higher than the controls. At
first presentation, 25.9% of the patients had IR and 15.4% had
dyslipidemia; during the study 63% had IR, 11.1% had impaired
glucose tolerance, 3.7% had diabetes, 27.5% had dyslipidemia and
PCOS was present in 33.3%. Lipid profiles, except for cholesterol,
and adipocytokine levels were similar between the groups. Carotid
Intima-media thickness was positively correlated with BMI SDS
(rZ0.281; PZ0.043) and WC (rZ0.287; PZ0.043). The most
important factors for the development of IR in pubertal PA were
WC SDS, birth weight and exaggerated adrenarche. Conclusion:
Hyperinsulinaemia is common in children with PA in prepuberty
and increases with age especially with increasing BMI, even within
normal ranges, and WC. Funding: This work was supported by
Scientific Research Projects: Istanbul University (42752).
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Evaluation of Ability of Urinary Podocalyxin, Nephrin
and Liver type Fatty Acid Binding Protein for Early
Diagnosis in Renal Injury in Adolescents with Type 1
Diabetes
Seniha Kiremitci Yilmaza, Fatma Tanelib, Arzu Oranb,
Gülgün Yilmaz Ovalic, Betül Ersoya
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Background: Biomarkers other than microalbuminuria
are needed to detect early kidney injury in adolescents with
type 1 diabetes. Objective and hypotheses: We aimed to
determine diabetic nephropathy in normoalbuminuric and
normotensive diabetic adolescents with biomarkers related
different segments of the glomeruli (podocalyxin, nephrin and
liver type fatty acid binding protein (L-FABP)), and to assess the
relationship among these biomarkers and glomerular filtration
rate (GFR). Method: 109 diabetic adolescents and 30 healthy
controls were enrolled in the study. Diabetics were divided into
subgroups according to long-term mean HbA1c levels, diabetes
duration as 1–5 years, 5–10 years and S10 years, allowing further
assessment of association of biomarkers with study variables.
Results: Urinary podocalyxin, nephrin, L-FABP levels and GFR
were higher in subjects with diabetes compared with nondiabetics.
Urinary podocalyxin was found to be correlated with diabetes
duration (rZ0.752, P!0.001). Urinary nephrin and L-FABP
levels were found to be correlated with HbA1c levels (rZ0.45,
PZ!0.001 vs rZ0.69, PZ!0.001). Urinary nephrin, podoca-
lyxin and L-FABP levels were found higher in normoalbuminuric
diabetic patients with than healthy subjects and in diabetics with
microalbuminuria than normoalbuminuric diabetics (P values,
respectively 0.002, !0.001 vs !0.001). Conclusion: The present
study demonstrates that elevated urinary podocalyxin, nephrin
and L-FABP excretion may determine early kidney injury before
microalbuminuria occurs. Besides, these biochemical markers may
be useful for staging kidney injury, predicting kidney injury
progression. Closer monitoring of diabetic patients with elevated
urinary podocalyxin, nephrin, L-FABP levels and protective
measures may prevent chronic kidney disease development.
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Degludec/Insulin Aspart in Children and Adolescents
with Type 1 Diabetes
Tadej Battelinoa, Larry Deebb, Panagiota Diamantopoulou Reiterh,
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Margarita Kovarenkof, Naim Shehadehg
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Background: Insulin degludec/insulin aspart (IDegAsp) is the
first soluble co-formulation that combines two insulin analogues.
Aims and objectives: To assess the efficacy and safety of
IDegAsp administered once-daily (OD) plus meal-time IAsp for
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remaining meals in controlling glycaemia as assessed by change in
HbA1c from baseline in a paediatric population. Methods: A
16-week, 1:1, open-label, parallel group, randomised, treat-
to-target trial. Results: Children aged 1–5 years (nZ82), 6–11
years (nZ122), 12–17 years (nZ158) with a diabetes duration of
1.6–6.0 years, HbA1c of 7.9–8.3% and fasting plasma glucose
(FPG) of 8.1–8.6 mmol/l (all range of means at baseline) were
randomised to receive either IDegAsp ODCmeal-time IAsp for
remaining meals (nZ182) or insulin detemir (IDet)Cmeal-time
IAsp (nZ180). IDegAsp was non-inferior (limit 0.4%) to IDet for
change in HbA1c (estimated treatment difference (ETD) K0.04
(K0.23; 0.15)95%CI), which was accomplished with a numerically
lower basal insulin dose: IDegAspCIAsp: 0.36 vs IDetCIAsp;
0.5 U/kg. ETD for FPG at Week 16 was 0.31 (K0.70; 1.33)95%CI.
Rates of confirmed hypoglycaemia were 46.2 (IDegAspCIAsp) vs
49.6 (IDetCIAsp) events/patient-years of exposure (PYE) (esti-
mated ratio (ER) 0.95 (0.76; 1.17)95%CI). Rates of nocturnal
hypoglycaemia were 5.77 (IDegAspCIAsp) vs 5.40 (IDetCIAsp)
events/PYE (ER 1.09 (0.81; 1.48)95%CI). Rates of severe hypogly-
caemia were 0.26 (IDegAspCIAsp) vs 0.07 (IDetCIAsp)
events/PYE (ER 3.20 (0.88; 11.66)95%CI; PZns). Rates of
hyperglycaemic episodes with ketosis were 0.11 (IDegAspC
IAsp) vs 0.22 events/PYE (IDegAspCIAsp) (ER 0.44 (0.11;
1.74)95%CI) and ETD for body weight SD scores was 0.07 (0.02;
0.12)95%CI. Adverse event profiles were similar. Conclusions:
IDegAspCIAsp was non-inferior to IDetCIAsp for change in
HbA1c, at a numerically lower basal insulin dose. There were no
significant differences in rates of confirmed or severe hypoglycae-
mia between IDegAspCIAsp and IDetCIAsp. IDegAspCIAsp
offers an alternative to basal–bolus treatment with one injection of
combination insulin per day. Disclosures: TB has been a board
member for Novo Nordisk, Sanofi, Eli Lilly, Medtronic and Bayer
Health Care. His institution has received research grants and/or
travel and accommodation expenses from Abbott, Medtronic,
Novo Nordisk, GluSense, Sanofi, Sandoz and Diamyd. He has
served on speakers’ bureaux for Eli Lilly, Bayer, Novo Nordisk,
Medtronic, Sanofi and Roche. He has stock in DreamMed. LD has
served on advisory panels for Novo Nordisk, Sanofi and Bayer. He
has also received research support from Novo Nordisk and
Locemia. PDR and TMG are employees of Novo Nordisk A/S. GK
has served as a consultant for Novo Nordisk. M Kocova and M
Kovarenko have no conflicts to disclose. NS has served on advisory
panels and speakers’ bureaux for Novo Nordisk. Conflict of
interest: TB has been a board member for Novo Nordisk, Sanofi,
Eli Lilly, Medtronic and Bayer Health Care. His institution has
received research grants and/or travel and accommodation
expenses from Abbott, Medtronic, Novo Nordisk, GluSense,
Sanofi, Sandoz and Diamy. Funding: The work was supported
by Novo Nordisk A/S.
P1-41
Current Care and Outcomes for Children and Young
People with Diabetes in England and Wales: Results
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Background: Assessment of care and outcomes in children
with diabetes requires on-going monitoring to ensure improve-
ment. Objective and hypotheses: To assess the current quality
of care and outcomes for children and young people with diabetes
in England and Wales.Method: The National Paediatric Diabetes
Audit (NPDA) collates data on the demographic characteristics,
care processes and outcomes of all children and young people with
diabetes under the care of paediatric diabetes units in England and
Wales. Results: In the 2013/14 data was collected on 26 598
children and young people with diabetes. Almost all (98.3%) had at
least one HbA1c measurement in the audit period. However, only
16.1% (12 years and older) received all seven recommended care
processes (HbA1c, BMI, BP, cholesterol, urinary albumin, eye
screening and foot examination) compared to 12.1% in 2012/13.
Mean (SD) HbA1c was 71.6 (17.4) mmol/mol falling from 73.0
(18.0) mmol/mol in 2012/13. 18.4% had a HbA1c !58 mmol/mol
(cf. 15.8% in 2012/13) and 23.9% had a HbA1c O80 mmol/mol
(cf. 25.9% in 2012/13). 14.1% (12 years and older) had abnormal
eye screening and 7.1% were known to have albuminuria. 27.9%
had a systolic and/or a BP above the 98th centile. ! half (45.2%)
were recorded as having received structured education in the past
year. Conclusion: Despite improvements in the care processes
received and mean HbA1c in children and young people with
diabetes most are not meeting recommended targets. Early
warning markers of microvascular and cardiovascular disease are
present. International benchmarking of mean (SD) HbA1c in
2011/12 showed Germany/Austria 64 (18) mmol/mol, USA 67
(15) mmol/mol cf. with England and Wales 74 (18) mmol/mol.
Further progress is needed to improve long term outcomes for
children and young people with diabetes in England and Wales as
they progress into adulthood. Funding: This work was supported
by funding from the Healthcare Quality Improvement
Partnership.
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Dynamics Perceptions of Their Own Health in the
Process of Learning Self-Control Adolescents with
Type 1 Diabetes Mellitus
Olena Budreiko, Olena Kirilova, Sergey Tsylyuryk, Svitlana Chumak
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Background: Psychological characteristics of patients with
type 1 diabetes mellitus (DM1) factor significantly into the
effectiveness of disease self-control training. An important part of
I-concept of child with DM1, along with internal picture of
disease, is internal picture of health (IPH). IPH is an individual’s
special attitude towards his/her health, represented by recognizing
its value and taking active and positive effort to improve it.
Objective and hypotheses: To determine the nature of changes
in internal picture of health while teaching self-control of the
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disease to adolescents with DM1. Method: in 157 children 4–18
years old (84 girls and 73 boys) with DM1 a research of IPH was
conducted before and after the self-control training cycle
(3 months), using psycho-semantical method (content-analysis
of mini-essay: «My health»). Structural components (behaviour,
self-assessment, values, emotions, will, interpersonal relations,
etc.) and dynamic characteristics (desire to preserve and maintain
health, disease presence denial, destructive behaviour, etc.) were
defined. Results: Among the hierarchy of structure and content
components of IPH in adolescents with DM1, both before and
after training, the top three are self-assessment, behavioral
and cognitive-declarative components. After the exercise, faith
and hope for cure component moved up to the 4th place,
previously held by control component. One half of teens displayed
lack of defined locus of control, while the other half displayed
dominating internal locus of health control, understanding that
health depends on one’s own efforts. Therapeutic studies with
adolescents with DM1 led to decreased percentage of patients with
ambivalent position (from 63 to 11%) and increased percentage of
children whod is closed IPH, concerning only the pole of health
(from 31 to 78%), meaning reduced fixation on disease. These
changes of IPH were accompanied by improved metabolic
compensation, seen in indicators HBA1C (from (9.80G0.02)% to
(8.14G0.13)%, P!0.05). Conclusion:While teaching self-control
to adolescents with DM1 it is necessary to give attention to the
formation of such IPH components as control, faith in cure,
motivation and will. Formation of internal locus for one’s health
control while teaching self-control to adolescents with DM1
determines the efficiency of treatment of disease.
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Evaluation of Median Nerve in Children with Type1
Diabetes using Ultrasonographic Imaging and
Electrophysiology
Nancy Elbarbary, Abeer Maghawry, Rana ElHilaly, Rania Refaat

Ain Shams University, Cairo, Egypt

Background: Diabetic neuropathy is recognised as the most
common clinical picture of nervous system disorders caused by
DM and is considered the most common type of neuropathies.
Objective and hypotheses: To evaluate the relationship
between the sonographically measured cross-sectional area
(CSA) of the median nerve and nerve conduction study (NCS)
in children with type1 diabetes (T1DM) complaining of DPN.
Method: 40 children withT1DMand 20 age-matched healthy
subjects were enrolled in this study. The diabetic children were
divided into two groups (without and with DPN). All participants
underwent NCS and sonographic measurement of CSA for the
median nerve in the carpal tunnel. All NCS were done on both
median nerves measuring the motor nerve conduction velocity
(MNCV) and the motor latency from the elbow to the wrist joint.
Results: Patients with T1DM (mean age 15.2G2.9 years, duration
8.4G4.1 years, all participants were on intensive insulin therapy
in a dose ranging from 0.5 to 2.5 IU/kg per day with a mean of
0.4–1.8 IU/kg per day. The CSA of the median nerve in children
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with DPN was higher than that in the control subjects yet with no
significant difference with that of children without DPN. The
mean value of median nerve motor latency was diminished in
patients with DPN in comparison to patients without DPN and
controls (3.5, 3.4, 2.96 ms respectively, PZ0.005). The mean value
of median nerve MNCV in the control individuals showed no
significant difference (PZ0.085) compared to that of children
without DPN and statistically significant difference (PZ0.016)
compared to that of children with DPN as it was 54.6 m/s vs
52.9 m/s and 54.6 m/s vs 51.5 m/s respectively. The increased
median nerve CSA in the carpal tunnel was considerably
correlated with the median nerve motor latency and duration of
diabetes, nevertheless, with no correlation with median nerve
motor conduction velocity (MNCV). The best cut-off value of the
sonographically measured median nerve CSA for discrimination
between control individuals and children with DPN is (0.046) with
sensitivityZ100%, specificityZ80%, PPVZ83.3%, NPVZ100%.
Conclusion:Our data implicate that sonographic measurement of
CSA is a good alternative to NCS results of motor latency and
MNCV for the diagnosis and follow up of diabetic neuropathy.
Moreover, the duration of disease and impaired glycaemic control
play an important role in the development of peripheral
neuropathy. Sonographic measurement of CSA of the median
nerve in the carpal tunnel serves as a good discriminator for
diabetic children from healthy individuals. Moreover, it has
significant positive correlation with duration of disease and the
nerve motor latency.
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Is Metabolic Control Affected by Military Service in
Young Adults with Type 1 Diabetes?
Avivit Brenera, Eran Mela, Shlomit Shalitina,b, Liora Lazara,b,
Liat de Vriesa,b, Ariel Tenebauma,b, Tal Orona, Moshe Philipa,b,
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University, Tel-Aviv, Israel

Background: Young adults with type 1 diabetes (T1D) are
exempt from conscript military service due to risk of severe
hypoglycaemia and metabolic compromise. Nevertheless, there are
patients who volunteer to military service. Aims and objectives:
To evaluate the effect of military service on metabolic control and
incidence of acute diabetes complications. Methods: Study
design: retrospective, comparative analysis. Data of 145 T1D
patients born between 1984 and 1992 and followed at the National
Center of Childhood Diabetes was retrieved from the institutional
registry. The study group included 76 (36 males (47.4%)) T1D
conscript volunteers and 69 (38 males (55.1%)) T1D non-
volunteers served as controls. Clinical and laboratory data was
collected from medical records one year prior to enlistment to
military service, at enlistment, after 1 and 2 years of service.
Outcome measures: HbA1c, occurrence of severe hypoglycaemia
or diabetic ketoacidosis (DKA), BMI-SDS and insulin dosage.
Poster Presentations



Results: Metabolic control was comparable in volunteers and
non-volunteer controls (mean HbA1c (1 year prior to enlistment
7.83G1.52% vs 8.07%G1.63; at enlistment 7.89G1.36% vs 7.93G
1.42%; 1 year after enlistment 7.81G1.28% vs 8.00G1.22%;
2 years after enlistment 7.62G0.8% vs 7.79G1.19%)); with no
significant changes from baseline throughout follow-up. BMI
status and insulin requirements were similar and remained
unchanged in volunteers and controls (mean BMI-SDS (1 year
prior 0.23G0.83 vs 0.29G0.95; at enlistment 0.19G0.87 vs 0.25G
0.98; 1 year after 0.25G0.82 vs 0.20G0.96; 2 years after 0.20G0.87
vs 0.16G0.90) and mean insulin dose in U/kg per day (1 year prior
0.90G0.23 vs 0.90G0.37, at enlistment 0.90G0.28 vs 0.93G0.33,
1 year after 0.86G0.24 vs 0.95G0.33, 2 years after 0.87G0.23 vs
0.86G0.28)). There were no severe hypoglycaemia episodes and
DKA events in both groups. Conclusions: Our data suggests that
young adults with T1D can maintain appropriate metabolic
control during military service without significant weight change
or severe acute diabetic complications.
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Background: Most studies examined immune/inflammatory
parameters in type 1 diabetes mellitus (T1D) showing discrepant
results and not yield definitive conclusions. A study carried out by
our group in 2013 compared meta-immunologic profiles of three
groups: high-risk children, newly diagnosed children affected by
T1D and controls. Objective and hypotheses: To compare
metabolic profile in three groups: children affected by T1D and an
additional autoimmune disease; children affected by T1D; control
subjects. The aims of this study are: i) to verify if metabolic profile
of children affected by T1D is significantly different respect to ones
with additional autoimmune disease and ii) if it might reveal
possible predictors of disease severity. Method: 134 consecutive
T1D-children, recruited in the Department of Pediatrics at
Univeristy of Naples ‘Federico II’, were analyzed for a wide range
of metabolic parameters. Metabolic profile was verified at baseline
(T0, after a first glycemic stabilization by insulin) and 12 months
after diagnosis (T1). 64/134 had at least one autoimmune disorder
besides T1DM: 44 celiac disease (CD) and 20 autoimmune
thyroiditis (TAI) (group 1) and 70 only T1DM (group 2). 56
healthy children were enrolled using the following criteria: fasting
blood glucose of !5.5 mmol/l (100 mg/dl), personal and family
history negative for autoimmune disorders, negative islet
54th Annual Meeting of the ESPE
autoantibodies (group 3). The three groups were matched for
sex, age and BMI. We evaluated the following metabolic variables:
leptin, sLepR, MCP-1, sCD40L, OPG, MPO, sICAM, sTNFr,
resistine. Variables were preliminary evaluated by means of T-test.
Results: Preliminary results: at T0 group 1 presented statistically
significant sTNFr lower than other groups (PZ0.0025 vs group 3
and PZ0.0004 vs group 2); sICAM-1 lower than group 2
(PZ0.038); leptin lower than group 3 (PZ0.0024); sLepR lower
than group 3 (PZ0.0001). At T1 group 1 presented statistically
significant sICAM-1 and sTNFr lower than group 2 (PZ0.04 and
0.08 respectively). Conclusion: Patients with T1D and CD and/or
TAI present more immune/inflammatory markers than patients
with only T1D and controls. Further results are needed to verify if
these results are useful to predict disease severity.
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gDivision of Endocrinology and Diabetes, Department of Pediatrics
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Background: Over the last two decades, treatment of type 1
diabetes became more intensified and changes in the type of
insulin used were reported. Objective and hypotheses: We
hypothesised that there are also changes in insulin dosage and in
the ratio of prandial to basal insulin. Our aim was to analyse
potential trends in paediatric subjects with type 1 diabetes from
Austria and Germany between 2000 and 2014. Method: 50 861
subjects (!20 years of age) with type 1 diabetes from the Diabetes-
Patienten-Verlaufsdokumentation (DPV) – database documented
between 2000 and 2014 were included. Regression models were
applied for insulin dosage/kg body weight in patients on
intensified conventional insulin therapy (ICT) and in patients on
continuous s.c. insulin infusion (CSII) as well as for the ratio of
prandial to basal insulin in patients on ICT. Additionally, sex- and
age-specific analyses (0–5; 5–!10; 10–!15; 15–!20 years of age)
were conducted. Confounders: sex, age, BMI, and diabetes
duration. P values for trend (SAS 9.4). Results: Insulin dosage
increased in ICTfrom 0.88 IU/kg per day in 2000 to 0.94 IU/kg per
day in 2014 and in CSII from 0.71 IU/kg per day to 0.80 IU/kg per
day (both P!0.0001). Stratification by sex and age-groups
revealed a significant increase in ICT and CSII (all P!0.01).
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Only in 5–10 year old subjects on CSII, insulin dosage decreased
from 0.71 IU/kg per day to 0.68 IU/kg per day (P!0.0001). The
ratio of prandial to basal insulin in ICT rose from 1.25 in 2000
tov 1.37 in 2014 (PZ0.0056). In girls and in younger age-groups
(0–5; 5–!10), an increase was present (all P!0.0001). In other
subgroups, this trend was lacking (PO0.05, respectively).
Conclusion: Insulin dosage and ratio of prandial to basal insulin
both increased over the last 15 years. Possibly, these findings might
be explained by an increase in sedentary lifestyle or by changes in
the quantity/quality of nutrition. Funding information: The work
was supported by the German Competence Network Diabetes
mellitus funded by the Federal Ministry of Education and Research
(FKZ 01GI1106), now integrated into the German Center for
Diabetes Research (DZD). Further financial support was provided
by the European Foundation for the Study of Diabetes (EFSD).
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Relative Hypoaldosteronism in a Patient with
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Ahmet Ucara, Yusuf Aydemirb, Ayse Doganc, Ebru Tuncezd
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Intensive Care, Children’s State Hospital of Sanliurfa, Sanliurfa,
Turkey; dDepartment of Genetics, Children’s State Hospital of
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Background: Wolcott–Rallison syndrome (WRS) is an
autosomal recessive, multi-system disorder with early onset
diabetes in infancy. It is associated with clinical features that
show variability between WRS cases. Clinical data are still scarce.
Patient data: A 9 year old girl followed-up due to diabetes and
growth failure since 2 months of age from another centre
presented with ketoacidosis and multi-organ failure. After
resolution of her decompansated status, evaluation for short
stature revealed epiphyseal dysplasia. A homozygous mutation in
EIF2AK3 gene confirmed the clinical diagnosis of WRS. She was
euthyroid on L-thyroxine therapy. Endocrine work-up for
potential adrenal dysfunction due to persistent need for i.v. 0.9%
NaCl therapy with elevated serum potassium (range 5.9–
6.3 mEq/l) and low serum sodium levels (range 126–130 mEq/l)
3 weeks after resolution of ketoacidosis and multi-organ failure
yielded normal findings with respect to basal and post-standard
corticotropin (250 mg ACTH) cortisol levels. Plasma aldosterone
(upright: 241.3 pmol/l) was within normal ranges, and plasma
renin (39 pg/ml (range: 5.41–34.53 pg/ml)) was slightly elevated.
Transtubular potassium gradient was 1.39 (normal value: O4.1).
The patient was diagnosed with relative hypoaldosteronism, and
was started on a diet rich in sodium and low in potassium. Failure
of response to dietary intervention prompted a trial of oral
fludrocortisone with subsequent normalisation of electrolyte
levels. Conclusions: This is the first case report of WRS
complicated with relative hypoaldosteronism. Increased life span
of patients with WRS may be associated with emergence of new
endocrine dysfunctions in these patients.
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Structured Education Programmes for Children with
Type 1 Diabetes: a Systematic Review
Anbezhil Subbarayan
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Background: Type 1 diabetes mellitus (T1DM) is a complex
chronic condition common in children and young people.
Structured age-appropriate life-long education for patients and
their carers is very important to manage this complex condition.
Objective: To critically evaluate the available Structured
Education Programmes (SEPs) including psychosocial interven-
tions in children and young people (CYP) with T1DM and
its impact on medical and psychosocial outcomes. Method:
9 electronic databases were searched for studies published between
January 2007 and March 2014. 38 relevant papers from 30 studies
were analysed. Results: Of these 30 studies, 1 (3%) was a
systematic review, 17 (57%) were randomised controlled trials
(RCT), 4 (13%) were case–control studies and 8 (27%) were Before
and After (BA) studies. 18 out of 27 studies showed decrease in
HbA1c after the intervention, ranging from 0.28% to 1.3%, with a
mean of 0.59% (SD 0.28%). In five out of seven studies, quality of
life (QOL) improved and in 18 out of 21 studies psychosocial
outcomes improved after an intervention. A wide variety of
interventions including general education programme, family
therapy and motivational interviewing were used for varied
duration in different settings. Although family-centred interven-
tions and motivational interviewing produced promising results,
the results couldn’t be replicated in larger samples. Conclusion:
As the results of different interventions used were not consistent,
none of these interventions on its own could be strongly
recommended for current clinical practice. Hence more high
quality studies with combination of interventions are needed.
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Can Hypothalamic Obesity be Treated with
Stimulants? Follow Up
Friederike Denzer, Belinda Lennerz, Heike Vollbach, Christian Denzer,
Martin Wabitsch

Division of Pediatric Endocrinology and Diabetes, Department of
Pediatric and Adolescent Medicine, University of Ulm, Ulm,
Germany

Background: Published case reports and anecdotal experience
suggest a positive effect of dexamphetamine, a CNS stimulant on
impetus and weight in patients with hypothalamic obesity. Based
on these observations, patients presenting to our obesity clinic
with hypothalamic obesity are offered off-label treatment with
dexamphetamine. Method: Between 2010 and 2015, patients
starting dexamphetamine treatment were enrolled in a prospective
observation study. A retrospective chart review was conducted to
establish BMI-SDS development prior to treatment initiation.
Impetus was rated on a scale from 1 to 5 at baseline and every
3 months. Dexamphetamine administration was initiated at a
Poster Presentations



single dose of 5 mg/day, and titrated to effect up to a dose of 20
mg/day in 2–3 single doses. Side effects were recorded in a
standardized fashion. Results: Nine patients (three males) mean
age 17.2 years (range: 13.0–23.8) were included in the study. The
primary diagnosis was craniopharyngeoma in 6 patients, gang-
lioglioma WHO 8I in one patient, neonatal meningitis in one
patient and astrocytoma in one patient. Time from initial CNS
insult to initiation of dexamphetamine treatment was 5.7 years on
average (range 4 months to 17.4 years). All patients demonstrated
a steady increase in BMI-SDS from the time of initial diagnosis up
until the initiation of treatment. Of the nine Patients, two were
excluded from the evaluation because of proven non-compliance.
Baseline BMI-SDS of the remaining seven patients was C3.1 (1.9–
4.4). After a mean treatment duration of 1.8 years (0.2–4.1), BMI-
SDS decreased on average by 0.5 (0–1.36) and the mean score for
impetus improved from 1.3 to 2.8. No significant side effects were
reported. Conclusion: Dexamphetamine lead to improved
impetus and stabilisation or reduction of BMI-SDS in a cohort
of seven patients with hypothalamic obesity. Considering the
projected increase in BMI-SDS according the natural course of the
disease, these findings are promising and warrant further study.
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Treatment of Severe Adolescent Obesity:
the (Bob) Study
Pooja Sachdeva,c, Lindesy Reeceb, Rob Copelandb, Mike Thomsonc,
Anuja Natarajand, Jerry Walesa, Neil Wrightc
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UK; bSheffield Hallam University, Sheffield, UK; cSheffield Children’s
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Foundation Trust, Doncaster, UK

Rationale: Although many adolescents meet the NICE criteria
for bariatric surgery in the UK, there is a reluctance to undertake
or commission irreversible procedures in young people. Balloons
are temporary, reversible, safer and in adults have been shown to
promote a clinically significant change in BMI of between 4.0 and
9.0 kg/m2. However due to subsequent weight regain, bypass
surgery is preferred in adults. In adolescents, more amenable to
change, balloons may potentially be more effective. Objectives:
i) To assess the efficacy of the intragastric balloon ( in situ for
6 months) supported by a lifestyle intervention to promote weight
loss in severely obese adolescents. ii) To assess the impact of the
weight loss on biomedical outcomes such as glucose metabolism,
lipid profiles, bone density and architecture, and on psychosocial
health. Methodology: A cohort study of 12 adolescents (BMI
O3.5 SD, Tanner stage 4 or above) with a 2-year follow up. All
subjects took part in a comprehensive medical assessment
including OGTT’s, measurement of basal and stimulated incretins,
bone turnover markers, DEXA scans and high resolution
peripheral quantitative CT scans at 0.6 and 24 months. Results:
Twelve young people (seven girls) were recruited. The median age,
weight, BMI and BMI SDS were 15.7 years, 136.55 kg (range
107.6–178.9), 46.6 kg/m2 (range 39.2–56.3) and C4.1 (range
54th Annual Meeting of the ESPE
3.6–4.5) respectively. Mean weight loss at 6 months (balloon
removal) was 7.1 kg, whilst the mean weight loss was 5% of total
body weight (range K12.7% to 1%). Balloon removals were
completed in March 2014 and 24-month follow up is on-going.
Improvement in co-morbidities (blood pressure and insulin
resistance) and in quality of life was been noted. Bone density
was unaffected. Funding: CLAHRC-Collaboration for Leadership
in Applied Health Research and Care for South YorkshireBSPED-
British Society of Paediatric Endocrinology and Diabetes.
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Background: Childhood obesity is a serious health problem,
related to an increased risk of adult morbidity and mortality.
Evidence indicates that central adiposity increases this risk to a
higher degree compared to the general obesity indices. Objective
and hypotheses: To evaluate the distribution of anthropometric
obesity indices among preschool children aged 3.5–5.5 years, from
six European countries, and to examine their associations with
certain obesity-related risk factors. Method: 7576 children (mean
age 4.74G0.44 years; 51.9% boys) from six European countries
(Belgium, Bulgaria, Germany, Greece, Poland and Spain)
participated in a baseline survey, conducted in 2012. Body weight,
height and waist circumference (WC) were measured; BMI and
waist-to-height ratio (WHtR) were calculated. The prevalence of
overweight (OW) and obesity (OB) was defined according to the
IOTF criteria. WHtR values over 0.5 were used as a definition of
abdominal obesity (AO). A standardized questionnaire was used
to collect information on risk factors. Results: The OW and OB
rate were 11.0 and 3.5%, respectively, with a significantly higher
prevalence among girls compared to boys (P!0.01). AO was
found in 23.7% (21.8% boys vs 25.7% girls, P!0.001). Greek
preschool children had the highest mean BMI and WC (16.1G1.7
kg/m2 and 53.3G4.4 cm, respectively). Anthropometric indices
correlated significantly with the pre-gestational maternal weight
(rBMIZ0.215, rWCZ0.221, rWHtRZ0.147, P!0.01), maternal BMI
(rBMIZ0.217, rWCZ0.176, rWHtRZ0.153, P!0.01) and children’s
birthweight (rBMIZ0.139, rWCZ0.147, P!0.05). Children from
the low SES group had higher BMI, WC and WHtR compared to
high SES (P!0.001). In the group of obese children we found
significantly higher parental BMI and pre-gestational maternal
weight (P!0.001), with higher maternal weight gain during
pregnancy (PZ0.048). Conclusion: Obesity prevalence among
preschoolers in Europe is of concern highlighting the need to identify
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cost-effective strategies to decrease it. Funding: This work was
supported by the Seventh Framework Programme (CORDIS FP7)
of the European Commission under grant agreement n8 245200.
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Education of Overweight Pregnant Women to
Prevent Childhood Overweight: The ETOIG Study
Sophie Parata, Emmanuel Cossonb, Amandine Baptisteh,
Marie-Therese Taubere, Paul Valensib, Anne-Marie Bertrandc,
Myriam Dabbasf, Caroline Elieh, Françoise Lorenzinid,
Veronique Negrec,g

aPort Royal Hospital, Paris, France; bJean Verdier Hospital, Bondy,
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Background: Early-life risk factors of childhood obesity
include maternal obesity; smoking, diabetes and high weight
gain during pregnancy for the mother; short duration of
breastfeeding and poor quality of early feeding in the infants.
Perinatal life thus may be a good period for primary prevention.
Objective and hypotheses: We aimed to evaluate whether
perinatal education of overweight pregnant women would reduce
childhood overweight. Method: Four French centers included
before 20 weeks of gestation 268 pregnant women who were
overweight before pregnancy (BMI 32.5G5.4 kg/m2, obesity 62%,
age 30.4G5.0 years). They were randomized into either a control
group (nZ136: routine care including at least one dietary
consultation) or an interventional group (nZ132: intervention
based on patient therapeutic education with four collective
sessions at 18, 26, 33 weeks of gestation and 2 months after
delivery and two individual ones) which aimed to educate the
future mother for infant and maternal nutritional aspects, without
weight objectives. The primary endpoint was postnatal excess
weight gain from birth to 2 years ((weight SD 2 years – weight SD
birth) OC0.67), which is associated with obesity in childhood.
Loss to follow-up was considered as a failure in the intention to
treat (ITT) analysis. Results: Events during pregnancy were
similar in both groups, including incident gestational diabetes
mellitus, gestational weight gain and birth weight. The rate of
postnatal excess weight gain was similar in interventional and
control groups: in ITT (nZ268; 59.1 vs 60.3% respectively,
PZ0.84), and in available data (AD, nZ206; 47 vs 48%
respectively, PZ0.88). Children feedings habits didn’t significantly
differ between both groups. Overweight 2 years after delivery was
less likely to occur in the interventional group than in the control
group for the mothers (ITT: 93.2 vs 97.8% respectively, PZ0,07;
AD: 87.1 vs 96.2% respectively, PZ0.04) and for the children (ITT:
23.5 vs 29.4% respectively, PZ0.27; AD: 0 vs 6.8% respectively,
PZ0.014). Conclusion: An intervention based on patient
collective therapeutic education for overweight pregnant women
has no effect on postnatal excess weight gain but seems to prevent
overweight in mothers and children 2 years after delivery.
Funding: French PHRC Necker K070102.
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Mohamad Maghniea,b

aIstituto Giannina Gaslini, Genova, Italy; bUniversity of Genova,
Genova, Italy

Background: ROHHADNET syndrome affects children with
normal development until 2–4 years. A paraneoplastic/autoim-
mune etiology has been suggested because of the association with
neural crest tumours. Objective and hypotheses: Aim of this
study was to describe the phenotype of ROHHADNET patients,
and to evaluate a possible role of autoimmunity in this disorder. In
spite of a suspicion for genetic etiology, disease-associated genetic
variations have not been identified yet. Method: Seven patients
with ROHHADNET underwent clinical and instrumental studies;
serum levels of several antibodies against neural receptors were
assessed in six patients. CSF was tested for oligoclonal bands in 6/7
patients. Results: All patients had uneventful history until 2–4
years, when they developed rapid weight gain, hyperprolactinemia,
water/salt balance disruption and behavioral problems or EEG
alterations (five patients). Central apneas were diagnosed in six
patients and non-invasive ventilation was started in five patients
(one patient borderline apneas). Central adrenal insufficiency was
found in four patients (partial or total); all patients had GH
deficiency, two patients had central precocious puberty, six
patients had central hypothyroidism (one transient). Brain MRI
was not significant in all patients. A retroperitoneal mass was
found in four patients, and biopsy led to ganglioneuroma
diagnosis in three of them. Serum neural receptors autoantibodies
were undetectable in all tested patients. CSF and serum tested
positive for oligoclonal bands in 3/6 patients. Conclusion: We
aimed to evaluate whether markers of autoimmune encephalitis
could be detected in serum of patients with ROHHADNET, whose
possible autoimmune etiology has been suggested based on the
association with neural crest tumors and a partial response to
intravenous immunoglobulin, or immunosuppressants. The results
of our study were negative, but CSF tests have shown autoimmune
activation in three patients so far. Further studies are ongoing in
order to better evaluate the autoimmune status of these patients.
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Background: Prader–Willi Syndrome (PWS) is a complex
genetic disease; one hallmark of the disease is failure to regulate
hunger and metabolism. Hyperphagia and severe obesity
contribute significantly to the morbidity and mortality of this
disease. Methionine aminopeptidase 2 (MetAP2) inhibition
reduces fat biosynthesis and stimulates fat oxidation and lipolysis.
Beloranib is a selective and potent MetAP2 inhibitor. In a 4-week
phase 2, placebo-controlled, proof-of-concept study in obese, adult
PWS patients, beloranib resulted in dose-dependent decrease in
body mass and reduction in total fat mass (DXA) despite 50%
increase in total daily calorie intake. There was meaningful
reduction in food related problem behaviors typical of PWS.
Beloranib appeared safe and well-tolerated in this patient
population. Objective and hypotheses: To provide the study
design of a phase 3 study being conducted in Europe in adolescent
and adult PWS. Primary Objectives include assessment of changes
in hyperphagia-related behaviors and total body weight, and safety
and tolerability of beloranib over 52 weeks. Study design:
Randomised, double-blind, placebo controlled; 150 obese subjects
with PWS 12–50 years old; placebo vs 2.4 mg beloranib (2:3 ratio);
a 26 week open-label extension will be offered to patients at the
end of the 52 week blinded study period with all patients receiving
beloranib. Results: Dual primary efficacy endpoints include:
change in hyperphagia related behavior based upon the
Hyperphagia Questionnaire for Clinical Trials (HQ-CT) total
score; percent change from baseline in total body weight; key
secondary endpoints will be reported including total body fat mass
(DXA), LDL and HDL cholesterol; Safety and tolerability will be
assessed. Conclusion: Beloranib shows promise for further
development in the treatment of obesity and hyperphagia related
behaviors in PWS. A phase 3 study is underway in Europe in
adolescent and adult PWS patients. Conflict of interest: Three
authors are employees of Zafgen. Funding: This work was funded
by Zafgen.
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Background: Intrauterine growth influences the risk of
childhood obesity and its associated metabolic derangement.
Objective and hypotheses: To investigate the effect of
intrauterine growth (as shown by newborn anthropometry) on
physical and metabolic features in obese children and adolescents.
Method: A retrospective study of 1049 obese children and
adolescents (46.8% females/53.2% males; age: 10.31G3.23 years;
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BMI: C4.00G1.95 SDS; 54.9% prepubertal/45.1% pubertal) was
performed. Groups were compared according to gestational age
adjusted newborn anthropometry: adequate (AGA, nZ810), small
(SGA, nZ73) or large (LGA, nZ166). Studied variables: age at
obesity onset, age at first visit; bone age (Greulich & Pyle), adult
height prediction (Bailey & Pinneau); IGF1, IGFBP-3, BMI-SDS,
glucose, insulin, HOMA, cholesterol (total, HDL, LDL, VLDL),
triglycerides, area under the curve (AUC) for glucose and for
insulin in the OGTT (nZ638); LDL/HDL and triglyceride/HDL
ratios. Results: SGA prevalence was 6.3%. No patient received
rGH treatment (spontaneous catch-up growth). No inter-group
differences were observed in age, BMI-SDS, sex or pubertal
distribution. LGA were taller and SGA smaller than AGA
(P!0.001) with the later showing more advanced skeletal
maturation (P!0.05) that resulted in a poorer adult height
prediction (P!0.001), despite similar IGF1 and IGFBP3 levels. No
other differences were found between LGA and AGA. In contrast,
SGA had lower 25-OH-vitamin D levels (P!0.05) and more
severe impairment of carbohydrate metabolism with higher fasting
glucose (P!0.01), HOMA and AUCs for glucose and insulin in
the OGTT than the two other groups (all P!0.05). When compared
exclusively with AGA, SGA patients also had higher triglycerides
and triglyceride/HDL ratio (both P!0.05). Conclusion: i)
Restriction of intrauterine growth, as shown by SGA anthro-
pometry, and spontaneous catch-up growth are associated to a
higher frequency and severity of obesity-associated metabolic
comorbidities. ii) Obese children born SGA with spontaneous
catch-up growth exhibit poorer adult height prediction than those
born AGA or LGA. Funding: This work was supported by the
CIBER Fisiopatologı́a de la Obesidad y Nutrición (CB06/03) and
the Instituto de Salud Carlos III, Fondo de Investigación Sanitaria
(FIS: grant number PI10/00747 and PI13/02195).
P1-56
Immunohistochemical Detection of Estrogen a and
Androgen Receptors in Genital Tissues in Girls with
Congenital Adrenal Hyperplasia
Irina Kopylovaa, Elizaveta Orlovaa, Veronika Sysoevab,
Tatyana Glybinac, Mariia Karevaa

aEndocrinology Research Center, Moscow, Russia; bLomonosov
Moscow State University, Moscow, Russia; cScientific Centre of
Children Health, Moscow, Russia

Background: Introital stenosis in CAH girls could occur due
to poor estrogenisation of vaginal tissue. It is unknown whether
CAH genital skin is equally capable of responding to estrogens and
androgens, depending on form and degree of external virilisation.
Objective and hypotheses: To determine the levels of oestrogen
a (ERa) and androgen receptors (AR) immunoreactivity in genital
tissues of girls with CAH.Method: Surgical waste tissues obtained
from girls with CAH (Prader III-IV) undergoing clitoroplasty
(nZ13; 2.4 years (2.1; 4.0), SW/SVZ11/2) and vaginoplasty
(nZ8; 16.7 years (15.2; 17.6), SW/SVZ3/5) were screened for
ERa and AR using immunohistochemistry. All patients received
adequate replacement therapy. Proportions of immunopositive
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nuclei were calculated for each specimen. Results: In clitor-
ophallic tissue (labia minora) ERa were localized in parabasal and
basal epidermal cells and in dermal fibroblasts, whereas AR were
observed only in parabasal cells. There was no difference between
SW and SV forms in ERa levels (16.8% vs 15%) and in AR level
(9.7% vs 15.2%), PO0.05. No difference was observed in ERa and
AR expression between patients with Prader III and IV (15.4% vs
20.8% for ERa and 15.6% vs 10.4% for AR), PO0.05. In vagina
ERa were localised in basal, parabasal and intermediate epithelial
cells and in stromal fibroblasts. AR were observed only in basal
epithelial cells. There was no difference between SW and SV forms
in ERa levels (55.8% vs 46.6%) and in AR levels (5.4% vs 7.9%),
PO0.05. No difference was found in ERa and AR expression
between patients with Prader III and IV (54.1% vs 43.9% for ERa
and 9.2% vs 3.9% for AR), PO0.05. Conclusion: The distribution
of ERa and AR in genital tissues in girls with CAH is similar to its
distribution in healthy adult women. Expression of these receptors
doesn’t depend on form of CAH and degree of external virilisation.
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Background: Preserving spermatogonial stem cell (SSCs) in
Klinefelter syndrome (KS) adolescents by testicular tissue banking
to safeguard their fertility potential is under debate. While
diagnosis of KS is frequently made in late adolescence or young
adulthood, when testicular fibrosis is already present, this strategy
may be an option when associated with in vitro culture and
maturation of SSC. Objective and hypotheses: To evaluate the
attitude of the parents of KS boys as well as of the Flemish
pediatricians with regard to early detection of KS and the different
fertility preservation options in pubertal KS boys. Method: A
specific questionnaire investigating the acceptability towards
neonatal screening for KS and the use of testicular biopsy and
sperm collection was designed. The responses of 49 pediatricians
and 18 parents of KS boys were evaluated. Results:All parents and
67% of the pediatricians consider neonatal screening for KS to be a
good option, in view of early detection and treatment of medical
and psychosocial complications. 83.3% of the parents agree on
performing a testicular biopsy in their pubertal KS boy, 72.2%
would be in favor of spermatozoa banking after masturbation, and
77.7% agree on spermatozoa banking after penile vibrostimulation
or rectal electrostimulation under general anesthesia. Parents of
boys presenting behavioral or mental problems tended to be less in
favor of fertility preservation. 69% of Flemish pediatricians would
counsel their KS patient in favor of early detection and
cryopreservation of spermatozoa after masturbation, and 71.2%
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agrees on testicular biopsy to detect spermatozoa or eventually
SSC’s for cryopreservation in minor KS patients. Conclusion: The
majority of KS parents and Flemish paediatricians, who completed
the questionnaire, were in favour of neonatal screening of KS. Both
sperm collection and SSC collection are highly appreciated by
parents and paediatricians, despite the currently experimental
character of these fertility preservation strategies.
P1-58
Long-term Endocrine Outcome in Men with Partial
Androgen Insensitivity Syndrome
Angela K Lucas-Heralda, S Faisal Ahmeda, Silvano Bertellonib,
Anders Juulc, Jillian Brycea, Jipu Jianga, Martina Rodiea, Marie
L Johansenc, Olaf Hiortd, Paul-Martin Holterhuse, Martine Coolsf,
An Deslooveref, Naomi Weintrobg, Sabine E Hannemah,
Tulay Gurani, Feyzad Darendelilerj, Anna Nordenstromk,
Ieuan Hughesl

aUniversity of Glasgow, Glasgow, UK; bUniversity Hospital Pisa,
Pisa, Italy; cUniversity of Copenhagen, Copenhagen, Denmark;
dUniversity of Luebeck, Luebeck, Germany; eUniversity Hospital
Schleswig-Holstein, Kiel, Germany; fUniversity Hospital Ghent,
Ghent, Belgium; gTel Aviv University, Tel Aviv, Israel; hErasmus MC
Sophia Children’s Hospital, Rotterdam, The Netherlands; iMarmara
University, Istanbul, Turkey; jIstanbul University, Istanbul, Turkey;
kKarolinska Institutet, Stockholm, Sweden; lUniversity of
Cambridge, Cambridge, UK

Background: Partial Androgen insensitivity syndrome (PAIS)
is a rare condition which is associated with a variable phenotype.
To date, there are limited data reporting long-term endocrine
outcome for this condition. Aims: To determine the outcomes and
clinical characteristics for 46, XY males with PAIS, using
information from the International DSD (I-DSD) Registry and
its clinical users.Methods: The I-DSD Registry and its users were
approached to identify all male participants over the age of 14
years and registered as having PAIS. Data were collected regarding
date of initial presentation with PAIS, presence/absence of an AR
mutation, clinical characteristics, biochemical characteristics and
treatment received. Results: A total of 60 men with a median age
of 24 years (range, 15–60) were reported as having PAIS at the time
of data collection. Of these 60, 37 (62%) had a confirmed AR
mutation. Of those with a confirmed AR mutation, median
external masculinisation scores at first and last presentation were
seven and nine (3–12), respectively. Median FSH levels at first and
last presentation were 2.0 IU/l (0.1–50) and 5.2 IU/l (1.15–89)
respectively. Median LH at first and last presentation were 4.8 IU/l
(0.04–36) and 9.3 IU/l (1.15–89). 18 (49%) of these men received
testosterone therapy at some point between diagnosis and data
collection. Regards surgical intervention, 7 (19%) had 1 or 2
hypospadias operations in childhood, whilst 7 (19%) had O2
hypospadias operations. Two (5%) and 11 (30%) males, had
unilateral orchidopexy and bilateral orchidopexy, respectively.
Although, gynaecomastia was a universal finding, 4 (11%)
required mastectomy. Only one subject (2%) was reported to
have required treatment for testicular cancer. Conclusion: Over
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50% of boys with PAIS and a confirmed AR mutation virilise
without the need for testosterone therapy but many have a high
likelihood of multiple operations for hypospadias and biochemical
evidence of primary gonadal failure in adulthood. Gynaecomastia
that is severe enough to require mastectomy is not uncommon.
These data will aid in the long-term management of boys and men
with PAIS and a confirmed AR mutation. Funding: International
DSD Registry Travel Grant.
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Novel Genetic Associations in Children with Disorders
of Sex Development and Neurodevelopment
Disorders – Insights from the Deciphering
Developmental Disorders study
Gabriella Gazdagha, DDD Studyb, Edward S Tobiasc,
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Background: Collaborative project to review the phenotypic
and genotypic data from children recruited to the UK wide
deciphering developmental disorders (DDD) study. Objective
and hypotheses: To report the frequency and range of disorders
of sex development (DSD) phenotypes observed in DDD
participants who have one or more associated ‘neurodevelop-
mental delay’ diagnostic human phenotype ontology (HPO) term.
Method: Retrospective review of anonymized data from
participants in the DDD study. Results: Of 7439 DDD
participants recruited, 603 (8%) had at least one HPO term in
the ‘abnormalities of the genital system’ and 6621 individuals had
neurodevelopmental delay. Of these 603 children, 370 (61%) had
at least one ‘neurodevelopmental delay’ diagnosis with an overall
frequency of 6%. DSD phenotypes in individuals with neurode-
velopmental delay. The 370 patients had a total of 447 DSD
phenotypes, the majority, 420 (94%) abnormalities of the external
genitalia. Of the male external genitalia abnormalities, 212 (54%)
were testicular, 74 (19%) were hypospadias, 57 (15%) were penile
and 47 (12%) were other abnormalities. Testicular abnormalities
included unilateral cryptorchidism, bilateral cryptorchidisms,
hydrocele and other phenotypes. Causative mutations were
found in 14 genes already listed on the Developmental Disorders
Genotype To Phenotype (DDG2P) database (https://decipher.
sanger.ac.uk/), confirming a range of syndromic diagnoses with
associated DSD, including: KBG syndrome, Meier-Gorlin syn-
drome, (a – thalassemia/mental retardation syndrome, Kabuki
syndrome and Donnai-Barrow syndrome. Of these likely
pathogenic mutations, 6 of 14 (43%) were found in DDG2P
genes not previously associated with DSD. Conclusion: The
54th Annual Meeting of the ESPE
association of DSD with learning difficulties is not uncommon and
a range of DSD phenotypes may be encountered. Recognition of
these associations should not be overlooked in the management of
patients with complex conditions. Exomic sequencing through
projects like DDD increases diagnostic yield and the identification
of mutations in developmental genes may improve our under-
standing about the pathogenesis of DSD.
P1-60
Insight into the Human Ovarian Sex Development
Networks
Leila Bouazzi, Mariangela Franco, Wassim Eid, Monika Meyer-Böni,
Patrick Sproll, Alexander Maret, Anna Lauber-Biason

University of Fribourg, Fribourg, Switzerland

Background: Ovarian sex differentiation network involves a
panoply of interacting factors. Yet, no single sex-determining
factor has been identified to be an equivalent of SRY or SOX9 in
the testis. Recently, data suggested CBX2 as a pioneer regulator
promoting testis development. In addition to its implication in
ovary pathway differentiation which remains unclear. Objective
and hypotheses: To deepen our understanding of the regulatory
network that underpins the molecular basis of ovary development.
Within, we light up whether CBX2 is a putative regulator.
Method: i)We evaluated genes modulation effects on specific
female-markers by RT-qPCR following WT/MTCBX2 forced-
expression and knock-down assay. ii) DamID/RNAseq approaches
performed under overexpression and down-regulation of CBX2 to
screen for new female-determining genes. Results:We established
an in vitro cell system suitable for the screening of new ovarian-
determining genes. In addition, forced-expression and RNA
interference of CBX2 isoforms (CBX2.1 and CBX2.2) showed
divergent effects on the expression of FOXl2/WNT4/RSPO1/FST
ovarian-specific genes. CBX2.1 was a repressive actor vis-à-vis the
female cluster. However, a preferential bidirectional interaction
relating CBX2.2 and RSPO1 has been highlighted. Likewise, we
assume a positive regulatory feed-forward loop relating the two
markers. CBX2.2 expression seems to be enhanced upon WNT4
overexpression, suggesting that CBX2.2 may be positively
regulated through the WNT4 pathway. In the same context, we
showed an antagonistic interaction between FOXL2 and the two
CBX2 isoforms mirroring the FOXl2 vs SOX9 picture. Of utmost
importance, substantial number of novel CBX2 targets has been
identified. Eight candidates (DKK1, DOK5, BMP5, SIRT5, BMP2,
AMIGO2, FZD7, and RSPO3) have been selected basing on their
potential link to sex process. Surprisingly, DKK1 an identified
mice pro-male marker, turned out to be preferentially expressed in
human KGN and found to be positively regulated by the female
players. Conclusion: Few steps have been made in the human
ovary differentiation-regulatory network. Further information of
this molecular pathway will doubtlessly be provided by the
ongoing genome-wide high throughput analysis to rationalise the
potential role of CBX2 and its partners within the ovary gene
repertoire. Funding: Swiss National Science Foundation Grant
Nr 320030_130645/1 to ALB.
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Development of Clinicians in DSD Centres – Results
from an International Survey of Specialist Care
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Barcelona, Spain; iAlder Hey Children’s Hospital NHS Trust and
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Background: In the optimal care of children with DSD, it is
considered good practice to work within a multidisciplinary team
(MDT) and engage in opportunities for professional development.
Method: To explore the current models of MDT practice and the
extent of professional development in specialist DSD centres, an
international survey of 124 paediatric endocrinologists, identified
through DSDnet and the I-DSD Registry, was performed in 2014.
Results: A total of 77/124 (62%) clinicians, in 74 centres, from
38/42 (91%) countries responded to the survey. In 61 (82%)
centres, the lead of the team that provided DSD care was a
paediatric endocrinologist with the next commonest being a
clinical geneticist in 5 (7%) centres. The surveyed clinicians
responded that the paediatric specialists routinely involved in the
initial evaluation of a newborn were: endocrinologist (98%),
surgeon/urologist (95%), radiologist (94%), neonatologist (90%),
clinical geneticist (81%) and clinical psychologist (69%). However,
a team consisting of paediatric specialists in endocrinology,
surgery/urology, clinical psychology, neonatology and nursing
was only possible in 29/74 (38%) centres. During the first three
months after presentation, a team comprising of paediatric
specialists in endocrinology, surgery/urology, clinical psychology,
nursing and clinical genetics was only possible in 33/74 (43%)
centres. A nationally organised network/plan for managing rare
conditions such as DSD was reported to exist in 14/38 (37%)
countries. Of the 77 clinicians, 28 (36%) kept a local DSD registry
only, 40 (52%) shared their data in a multicentre DSD registry and
9 (12%) did not record any data. Participation in audits/quality
improvement exercises in DSD care was reported by 13/74 (18%)
centres. Attendance in local, national or international DSD related
educational programs was reported by 69, 78 and 82% clinicians
94
respectively. Conclusion: Although an increasing number of DSD
centres have access to specialist staff, the actual delivery and
quality of care provided by these staff requires further exploration.
Professional development and engagement in activities leading to
improved care need further attention.
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Prediction of Germ Cell Cancer Occurrence in
Postpubertal Individuals with Androgen Insensitivity
Based on Pathological Findings and Cancer
Predisposition SNPs
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Background: Gonadectomy is generally postponed until early
adulthood in complete androgen insensitivity syndrome (CAIS)
and close surveillance of gonads in situ proposed in males with
partial AIS (PAIS). Delaying gonadectomy further is controversial
given the lack of data regarding germ cell cancer (GCC)
development in adulthood and the absence of biomarkers for
noninvasive GCC screening. Aims and objectives: To study the
prevalence of invasive GCC, carcinoma in situ (CIS), or signs of
pre-malignancy (combined aberrant OCT3/4 and KITLG
expression) in genetically confirmed AIS cases at a (post)pubertal
age and study the correlation with a genetic predisposition for
GCC based on allele sequencing of 13 GCC-associated SNPs.
Methods: Immunohistochemical study of 96 samples (CAIS: 72
gonadectomy, seven biopsy; PAIS: ten gonadectomy, seven biopsy).
All surgical procedures were performed at or after the age of 14
years (median 17, range 14–54). Allele sequencing of 13 GCC-
associated SNPs. Results: No invasive GCC were encountered.
Changes suggestive for premalignancy were found in 8/79 (10.1%)
CAIS samples from five women (5/41; 12.2%) at a mean age of 16.6
(14–21) years; three women had bilateral changes. CIS was detected
in one girl with PAIS (1/10; 10%) gonadectomised at 15 years.
Preliminary analysis in 47 samples reveals a significant association
between the occurrence of (pre)malignancy and a high genetic
relative risk for GCC (PZ0.003). Conclusions: The prevalence of
premalignant lesions in CAIS women in this cohort was 12%.
Lesions are already present during adolescence and often bilateral.
No prospective data exist regarding progression of such lesions to
Poster Presentations



GCC. A comparable prevalence was seen in PAIS, with possibly a
higher risk of malignant progression given the residual AR activity.
Preliminary data suggest a significantly higher risk of (pre)
malignancy in individuals with a genetic predisposition for GCC.
Funding: This work was supported by a Senior clinical
investigatorship grant from the Research Foundation Flanders.
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Gender Identity Prediction in Adulthood by HTP Test
(House-Tree-Family) in 46, XY DSD Patients
Rafael Loch Batista, Marlene Inacio, Ari Oliveira Jr, Vinicius N Brito,
Elaine M F Costa, Sorahia Domenice, Berenice B Mendonça
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Background: Patients with 46, XY DSD present conflicts and
issues related to gender identity (GI) and change to male social sex
in patients registered in the female social sex is not rare. The HTP
test is a projective psychological test, which assesses aspects related
to sexual identification. GI in this test is defined as female (F), male
(M) or ambiguous. Objective and hypotheses: To evaluate GI
in patients with 46, XY DSD by the HTP test and compare the
results among individuals who maintained the social sex with
those who changed the social sex.Method:We used the HTP test
in 96 subjects with 46, XY DSD before and after treatment
(psychological, surgical and clinical). The first HTP test (HTP1)
was performed on 90/96 patients. The second HTP (HTP2 – after
treatment) was applied in 81/96 patients (allO16 years old)
Results: 20 patients changed social sex in adulthood and 76 kept
the social sex (56/76Z73.68% in F social sex and 20/76Z26,31% in
M social sex). In the group that changed the social sex in adulthood,
all patients (18 F to M and twoM to F) showed inappropriate HTP
results before treatment. In these cases, the HTP2 was consistent
with the final social sex in all of them.Among thosewhomaintained
the F social sex in adulthood, the HTP1 was adequate in 67.8%
(38/56) and inadequate in 32.2%. After treatment, the HTP2
showed 81.1% of agreement with F social sex. In male social sex,
HTP1 was discordant in 50% of cases (10/20), After treatment, the
HTP2 was adequated in 80% (16/20) and inadequated in 20%.
Conclusion: In 46, XY DSD who changed social sex in adulthood
theHTP test was able to identify a discordantGI before treatment in
100% of the cases. Among the patients who kept the social sex,
inadequate GI was found in 1/3 of F social sex and in 1/2 ofM social
sex. After multidisciplinary approach the social sex adequacy had a
marked improvement. The HTP test proved to be a useful tool for
diagnosis and treatment of patients with 46,XY DSD.
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MAMLD1 Mutations Seem Not Sufficient to Explain a
46, XY DSD Phenotype. What else?
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Endocrinology, Corporació Parc Taulı́, Hospital de Sabadell,
Sabadell, Spain; gPediatric Endocrinology, Hospital Virgen
Macarena, Sevilla, Spain; hPediatric Urology, Hospital Germans
Trias-Pujol, Badalona, Spain

Background: The MAMLD1 gene (Xp28) is thought to cause
disorder of sex development (DSD) in 46, XY patients, mostly
presenting with hypospadias, and, recently, also gonadal dysgen-
esis. However, there is some controversy about the role of
MAMLD1 in sex development because i) someMAMLD1 variants
are also detected in normal individuals, ii) others are not present in
all affected DSD individuals of the same family; iii) several
MAMLD1 mutations have wild-type (WT) activity in functional
studies; iv) the male Mamld1 knockout mouse has normal
genitalia and reproduction; and v) other species with or without
DSD harbor also MAMLD1 variants in the genome. Objective
and hypotheses: We searched for MAMLD1 sequence
variations in 108 46, XY DSD individuals presenting with a
wide spectrum of DSD phenotypes. Identified variations were
functionally tested in vitro, and findings were compared with
reported cases and the literature of MAMLD1 focusing on sex
development. Method: Sanger sequencing was performed to
detect MAMDL1 gene variations/mutations. Functional experi-
ments were completed in non-steroidogenic HEK293, adrenal
NCI-H295R and Leydig MA-10 cells. MAMLD1 transcriptional
activity was tested on the Hes3 and CYP17A1 promoters. Effect of
MAMLD1 on androgen production was assessed by testing the
CYP17A1 activity. WTand mutant MAMLD1 expression was also
assessed. Results: We found nine MAMLD1 mutations (seven
novel) in 9/108 46,XY DSD patients. In vitro assays revealed that
most MAMLD1 variants acted similarly to the WT. Only the
L210X mutation showed loss of function in all tests, while variants
L724V and S730S showed a decrease in CYP17A1 promoter
activation. We found no effect of either WT or any MAMLD1
variant on CYP17A1 enzyme activity. Also, no difference for
MAMLD1 protein expression was found, except for a shorter
L210X. Conclusion: Our data support the notion that MAMLD1
sequence variations may not suffice to explain the DSD phenotype
in carriers. Funding: This work was supported by the Swiss
National Science Foundation (320030–146127), the Instituto de
Salud Carlos III, Madrid, Spain CIBERER U-712, the AGAUR
(University and Research Management and Evaluation Agency),
Barcelona, Spain (2009SGR31), and by the private Foundation
Bangerter-Rhyner, Basel, Switzerland.
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Background: Early postnatal administration of recombinant
human gonadotropins can be an effective way to mimic mini-
puberty, and thus increase penile growth in infants with congenital
hypogonadotropic hypogonadism (CHH). We report for the first
time its efficacy on an infant with partial androgen insensitivity
syndrome (PAIS). Objective and hypotheses: To evaluate the
benefits of a continuous subcutaneous infusion of recombinant
human gonadotropins (CSCI-HGon) on penile length and
hormonal response, in a group of infants with micropenis and
cryptorchidism. Method: Six male patients (isolated CHH, nZ4,
panhypopituitarism, nZ1, PAIS, nZ1) were treated at a mean age
of 3.8 months with continuous recombinant LH (Luveris, Merck
Serono) and FSH (Gonal-F, Merck Serono) delivered via a pump.
Clinical (stretched penile length (SPL), testicular position and
volume), hormonal (testosterone, LH, FSH, anti-Mullerian
hormone, AMH and inhibin B) and radiological (testicular
position and size) parameters were evaluated at baseline, during
and at the end of the treatment. Results: CSCI-HGon was
administered during a mean duration of 4.3 months. In CHH
patients, CSCI-HGon increased serum testosterone concentration
at 3.5G4.06 ng/dl, and thus, SPL (from 13.8G4.5 to 42.6G5 mm,
P!0.0001). At the end of the treatment, micropenis was corrected
in all patients, except one, who therefore received intramuscular
testosterone. Inhibin B (from 94.8G74.9 pg/ml to 469.4G
282.5 pg/l, PZ0.04) and AMH (from 49.6G30.6 to 142G
76.5 ng/ml, PZ0.03) also increased, reflecting the efficacy of the
treatment on Sertoli cells. For PAIS patient, final SPL significantly
increased (from 13 to 38 mm) under higher doses of LH.
Conclusion: Early CSI-HGon is an effective and safe treatment,
mimicking the physiological neonatal activation of gonadotropic
axis restoring a normal penile length. Furthermore, we report for
the first time its effectiveness at a patient with PAIS. Long-term
follow-up is needed in order to evaluate the consequences in future
fertility and reproductive function.
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Background: Ovotesticular DSD is a rare disorder defined by
the presence of both ovarian and testicular tissues in the same
individual. SRY is present in approximately 1/3 of patients with 46,
XX ovotesticular DSD. In SRY-negative ovotesticular DSD, the
mechanism responsible for the presence of testicular tissue is not
yet understood. Case presentation: Amale patient was referred to
us for hypospadias andbilateral cryptorchidismat 2.5 yearsof age.He
had a trophic phallus (32!13 mm) with coronal hypospadias and
hypoplastic scrotum. Right gonad was palpable in the inguinal
region; no gonad was palpable on the left side. Basal AMH
(216 pmol/l) and hCG-stimulated testosterone (30 ng/dl) were low,
indicating that dysgenetic testicular tissue was present. Gonado-
trophins were not elevated, with FSH predominance (LH !
0.10 U/L, FSH 0.73 U/L). Karyotype was 46, XX. These results
were suggestive of the presence of ovarian tissue. Diagnostic
laparoscopy was performed, and the histopathological study
confirmed the presence of bilateral ovotestes. Absence of SRY in
peripheral leukocytes was documented byQFPCR analysis (Devyser
Kit). A genome-wide copy number analysis, performed by single-
nucleotide polymorphism using CytoSNP-850K microarray (Illu-
mina), confirmed the absence of SRY and of Y chromosome
sequences. Furthermore, a de novo duplication of 502, 127 bp at
Xq27.1 chromosomal region encompassing SOX3 gene was
evidenced. Metaphase FISH analysis using a BAC probe hybridizing
on both X homologues demonstrated a tandem duplication of this
region. Conclusion and discussion: This is the first case of SRY-
negative 46, XX Ovotesticular DSD in whom a genetic association
(SOX3duplication) is reported.These results are in linewith evidence
in mice indicating that, in the absence of SRY, gain-of-function of
SOX3 induces testis differentiation in the XX bipotential gonad.
SOX3, as a surrogate of SRY, would act synergistically with SF1 to
upregulate SOX9 expression and stimulate testicular organogenesis.
Funding: This work was partially financed by Consejo Nacional de
Investigaciones Cientı́ficas y Técnicas (CONICET), Argentina.
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Background: microRNAs (miRNAs) are a class of small
(18–25 nucleotides), non-coding RNA molecules. They play an
important role in the regulation of gene expression by either
suppressing translation of genes or inducing their mRNA
degradation. Several miRNA species are expressed in adipose
tissue and involved in adipocyte function. Objective and
hypotheses: Obesity leads to the infiltration of macrophages
into adipose tissue causing local inflammation. In an Affymetrix
miRNA array we found miR-146a expression strongly upregulated
in adipocytes under inflammatory conditions. The aim of this
project was to elucidate the biological function of miR146a in
adipocytes. Method: SGBS adipocytes were cultured with human
THP-1 macrophage conditioned medium (MacCM) to mimic
adipose tissue inflammation. Gain-of-function experiments were
performed by transfection of miR146a mimics into SGBS
adipocytes. Results: miR146a is down-regulated during adipo-
genic differentiation of SGBS cells as well as human primary
preadipocytes. However, the expression of miR146a was signi-
ficantly upregulated in SGBS adipocytes treated with 10% MacCM
(24 h: 16.9-fold vs vehicle control). Transfection of miR146a
mimic into adipocytes resulted in a down-regulation of IRAK1 and
TRAF6 expression, two known target genes of miR146a. Upon
MacCM stimulation adipocytes transfected with miR146a mimic
showed a significantly reduced activation of the NFkB signalling
pathway and a reduced upregulation of IL-8 secretion (24 h, ctrlC
MacCM: 7.0 ng/ml, miR-146a mimicCMacCM: 3.1 ng/ml).
Conclusion: miR146 is a fine tuner of immune responses in
many cell types. We show here for the first time that miR146a
operates in a negative feedback loop in adipocytes to control the
inflammatory response caused by macrophage-secreted factors.
Funding: This work was supported by an ESPE-RU collaborative
project grant.
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Background and aim: High caloric diet (HCD) in diet-
induced obesity (DIO) can be caused by central mechanisms
regulating reward-seeking behaviour. Leptin modulates the
dopamine system and vice versa. We supposed D2 dopamine
receptor agonist and dopamine neurons toxin to influence weight
gain and leptin level, mobility and behaviour in wild type rats
(GUR) with HCD. Materials and methods: Male rats (nZ64,
183.0G14.0 g) were divided into HCD group (nZ36) and
standard caloric diet (SCD) (nZ36). HCD and SCD rats had
daily intraperitoneal injections of Bromocriptin (B) (1 mg/kg),
Rotenone (R) (0.3 mg/kg), dimethyl sulfoxide (DMSO – vehicle,
1 ml/kg) (nZ8, respectively) during 3 months. Eight rats from
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both groups weren’t injected. Length, weight and caloric intake
were recorded twice a week. Leptin levels (immunoenzyme
analysis and leptin/weight ratio (L/WR)) and rodents’ speed (S),
distance (D), open and closed arms visits and time (plus maze test)
were discovered at the 1st and 3rd months. Nonparametric
analysis was performed (SPSS 16.0, P!0.05). Results: HCD rats
showed similar weight gain in 1st and 3rd months compared to
SCD rodents irrespective to injected agent with lowest weight gain
in HCD rats received R (P!0.05). S and D had no changes in
HCD group after 1 month but open arm visits significantly
decreased in HCD rats injected with B (P!0.05). S reduced after
3 months in HDC rats compared to the same group after 1 month
(PO0.05). Leptin and LWR decreased after 3 months of Br
injections in HCD rats relative to the HCD rodents (PZ0.05 and
0.005 comparatively). Leptin and LWC levels were extensively
lower in Br injected HCD rats in 3 month concerning to the 1st
one. Conclusion: Long-term Bromocriptin injections prevent
leptin resistance and neurotoxic Rotenone effect leads to weight
gain diminishing in HCD DIO rats. Funding: The work was
supported by Belorussian republican foundation for fundamental
research (grant number 20122542, 2012).
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Outcome of Adolescents Undergoing Bariatric
Surgery – 1 Year Follow-Up
Michal Ben-Amia,b, Maayan Bachera, Irena Vusikera, Reut Pinka,
Daniel Steina,b, Benjamin Vagnera, Gal Raz-Dubnova,b,
Danny Yardenia, Orit PInhas-Hamiela,b

aPeditaric Endocrine and Diabetes Unit, Sheba Medical Center,
Edmond and Lily Safra Children Hospital, Ramat-Gan, Israel;
bSackler School of Medicine, Ramat-Aviv, Israel

Background: Adolescent obesity has been steadily increasing
all over the developed world for the past several decades. Bariatric
surgery in morbid obese adolescents is gaining popularity. The
main surgical technique that is used on adolescents in Israel is a
gastric sleeve. Aims: To study clinical and laboratory outcomes of
adolescent patients 1 year after they underwent bariatric surgery.
Methods: Anthropometric, clinical and laboratory data were
obtained from all patients’ ages 13–19 years who had bariatric
surgery in the years 2010–2015 in Edmond and Lily Safra
Children’s hospital at Sheba Medical Center before and after the
surgery. Results: 27 adolescents (16 females) underwent bariatric
surgery. Their mean age was 16.9G1.5 (range 13.7–18.60, weight
129G16 kg, BMI 46.6G5.8 kg/m2, BMI-z-score 2.8G0.27. Seven
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Figure 1 BMI at baseline and after bariatric surgery.
adolescents had obstructive sleep apnea, two had pseudo tumor
cerebri, three had hypertension, two had type 2 diabetes, 13 had
fatty liver in ultrasound and four had elevated liver enzymes. BMI
changes throughout the first year of follow-up are presented in
Figure 1. There was a significant weight reduction 3 months after
the surgery, BMI 40.3G7.1 kg/m2 (P!0.001), Most of the weight
loss occurred during the first 6 months. Thereafter there was no
significant change. 1 year after the surgery, only 14 adolescents
continued to come for follow-up. Two of them gained weight and
were re-scheduled for operation, two adolescents developed eating
disorder requiring referral to eating disorder clinic. four patients
developed gall stones requiring cholecystectomy. One was
hospitalized in rehabilitation because of paralysis secondary to
severe vitamin deficiency. Conclusions:Despite significant weight
loss, bariatric surgery in adolescents is associated with significant
long-term morbidity.
P1-71
Identifying Critical Periods for Maintaining Weight
Loss in Obese Children
Amanda Peacocka,b, Talat Mushtaqb, Erin Alexandera, Helen Trubyc,
Darren Greenwoodd, Vince Russoa, Steven Yaua, George Werthera,
Matthew Sabina

aMurdoch Children’s Research Institute, Royal Children’s Hospital
and University of Melbourne, Parkville, Melbourne, Australia,
bLeeds Children’s Hospital, Leeds, UK, cDepartment of Nutrition
and Dietetics, Monash University, Clayton, Melbourne, Australia,
dDivision of Biostatistics, University of Leeds, Leeds, UK

Background: Adults have a weight that is normal for them.
This is referred to as their ‘set-point’ for weight. Studies have
shown physiological protection of this set-point, explaining why
most obese adults who diet eventually regain weight. Objective
and hypotheses:We hypothesised that set-points for weight, and
their physiological defence, are flexible in childhood but become
fixed sometime around puberty. We aimed to show that obese
children who lost weight had less ‘reflex’ changes in satiety
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hormone profiles that would drive weight regain, compared with
adolescents who had lost weight. Method: Prospective cohort
study. 41 subjects; 21 obese pre-pubertal children (age 3–7 years;
11 males) and 20 obese adolescents (age 14–18 years; ten males).
Obesity defined as BMI O2.4 SDS. Subjects recruited as either
‘reducers’ (relative or absolute weight loss of S10% in the
preceding 9–15 months) or maintainers (controls). Resting energy
expenditure (REE), impedance and fasting and post-prandial
satiety hormone profiles with subjective assessments of appetite
were taken every 30 minutes over 3 h. Multilevel methods were
used to model post-prandial hormone and satiety profiles.
Results: Post-pubertal adolescents had 31% lower Ghrelin
concentrations (4–51%, PZ0.03) and 50% higher Amylin
concentrations than pre-pubertal children (18–91%, PZ0.001).
Children reducing weight reached maximum GIP slower than
weight maintainers (PZ0.05). The association between Ghrelin,
Amylin and GIP concentration and weight change was similar for
both pre- and post-pubertal children (PZ0.79, PZ0.39, PZ0.79
respectively). No associations were found for Peptide YY, PP, active
GLP1. Regarding satiety, post-pubertal adolescents who lost
weight reported less hunger (P!0.001) and higher satiety
(PZ0.03) than pre-pubertal children. REE in pre-pubertal weight
reducers and maintainers were similar (50 kcal lower, K143 to
242, PZ0.6) but post-pubertal reducers had 250 kcal lower REE
compared to post-pubertal maintainers (K68 to 572, PZ0.1).
Conclusion: Satiety hormone profiles were similar between pre-
and post-pubertal subjects, and appeared to contrast with
previously published adult data, where weight reduction leads to
sustained increases in Ghrelin and reductions in the other
hormones. These findings indicate that the physiological
mechanisms which act to protect against weight change, may
develop later than in the adolescent years. Funding: Murdoch
Children’s Research Institute, Melbourne, Australia.
P1-72
Use of Topiramate in Severe Hyperphagia Associated
to Neuropsychiatric Features in a Boy with Congenital
Proopiomelanocortin Deficiency
Romana Marinia, Sara Cicconea, Paolo Alfierib, Stefania Pedicellia,
Marco Cappaa

aEndocrinology and Diabetes Unit, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; bDepartment of Neuroscience and
Neurorehabilitation, Bambino Gesù Children’s Hospital IRCCS,
Rome, Italy

Background: Congenital proopiomelanocortin deficiency
(POMC) gene mutations cause early-onset obesity, hyperphagia
and ACTH deficiency. In the subjects with this picture,
neuropsychiatric (NP) features were rarely reported. Many
Authors described an appetite loss during the topiramate
treatment. Objective and hypotheses: To discuss NP features
observed in a POMC deficient patient and to propose a therapeutic
attempt to reduce the hyperphagia. Method: Case report and
literature discussion. Results: We describe an 8-month old male
infant who was referred for severe early-onset obesity due to severe
hyperphagia. In this patient isolated ACTH deficiency was
Poster Presentations



detected. The MRI was normal. Direct sequencing of the POMC
gene revealed a homozygous single substitution C6902T
determining a Gln68X substitution. Therefore congenital POMC
deficiency was diagnosed. The child spoke his first words and
walked alone at 2 years of age. Since 2.5 years, he was followed
for neurocognitive development and psychiatric features. At the
first evaluation, a neurodevelopmental delay was noticed by the
Griffiths Mental Development Scale (Developmental Quotient 64
with disharmonic profile for greater impairment of locomotor,
hearing and speech domains) and by a parent-report measures.
When the boy was 3.5-year-old, due to the worsening hyperphagia
associated with an oppositional defiant disorder, a treatment with
topiramate was started with a good response on hyperphagia and
behaviour disorder; no side effects were reported. At 6 yrs, an
attempt to stop topiramate caused a rapid worsening of NP
symptoms leading to a resumption of the therapy. At last NP
evaluation at 6.5 years, WPPSY-III cognitive test evidenced a
borderline total IQ (87) and significant discrepancy between verbal
and performance IQ (verbal IQ: 70, performance IQ: 111).
Psychiatric features revealed attention problems and confirmed
the oppositional defiant conduct. During topiramate therapy, BMI
has not increased. Conclusion: In patients with congenital POMC
deficiency hyperphagia can contribute or be associated to NP
problems. Topiramate therapy could be considered.
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Circulating miR146a and 486-5p are Altered in Obese
Children with and Without Non-Alcoholic Fatty Liver
Disease (NAFLD) and Correlate with Abdominal Fat
and BMI
Luisa Montaninia, Viviana D Patiannab, Chiara Sartoria,b,
Barbara Predieric, Patrizia Bruzzic, Pietro Lazzeronia, Silvia Merlia,
Paolo Bergamaschib, Sergio Bernasconia, Lorenzo Iughettic,
Maria Elisabeth Streetb

aUniversity of Parma, Parma, Italy; bIRCCS-Arcispedale S. Maria
Nuova, Reggio Emilia, Italy; cUniversity of Modena and Reggio
Emilia, Modena, Italy

Background: MicroRNAs (miRNA) are small non coding
RNA molecules, key regulators of metabolic pathways. Obesity is
characterised by many metabolic changes. NAFLD is seen as a
complication of obesity. FOXO-1, key regulator in insulin
signalling, has been shown to be implicated in NAFLD. We
previously identified miRNAs regulators of the FOXO-1 gene.
Objective and hypotheses: To assess in serum whether the
regulation of miR-146a and miR-486-5p, FOXO1 gene regulators,
changed in obese subjects, and whether any changes were related
with measurements of adipoity and indexes of insulin sensitivity.
Relationships with NAFLD were investigated also. Method: 83
obese children were consecutively enrolled (CA: 11.35G0.33
years-range: 3.78–16.83 years; BMISDS: 3.17G0.10; males: 40;
females: 43) with (N: 37) and without (N: 46) NAFLD. A group of
23 healthy controls comparable for age, sex and pubertal stage
(CA: 12.1G1.3 years; BMISDS: 0.56G0.66; males: 12; females: 11)
was used for comparison. NAFLD was diagnosed by liver
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ultrasound. Total RNA from serum was extracted using the
MirVana PARIS kit. MiRNAs were quantified by TaqMan
microRNA Assays and normalized with respect to miR-16 and
miR-93, as housekeeping miRNAs. dCts were normalized with
respect to the pool of dCt controls. Relative gene expression was
then presented as fold change (Log10). Results: Obese subjects
having NAFLD had a larger waist circumference(96.63G2.58 cm
vs 88.58G1.87 cm, P!0.05). MiR146a and 486-5p were similar in
females and males. In the obese children, miR146a was down-
regulated (K2.06G0.05) and miR486-5p upregulated (0.56G
0.11) compared with controls. No significant difference was
detected based on the presence of NAFLD. MiR-146a was
correlated with BMISDS (PZ0.013; RZK0.3), with waist
circumference (PZ0.006; RZ0.35), and with the HOMA-IR
index (PZ0.015; RZ0.3). Conclusion: Specific circulating
miRNAs show changes in obesity and miR-146a shows clear
relationships with BMI, distribution of adiposity and parameters
of insulin sensitivity.
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Ghrelin and Brain-Derived Neurotrophic Factor in
Children with Prader-Willi Syndrome
Elena Bogova, Natalya Volevodz, Valentina Peterkova

Endocrine Research Centre, Moscow, Russia

Background: Prader-Willi syndrome (PWS) is a complex
multisystem genetic disorder arising from lack of expression of
paternally inherited imprinted genes on chromosome 15q11–q13.
Hyperphagia represents one of the most serious symptoms of the
PWS, leading to develop premature mortality. Objective and
hypotheses: To compare orexigenic (ghrelin) and anorexigenic
factor (brain derived neurotrophic factor (BDNF)) concentration
in non-GH-treated obese patients with genetically confirmed PWS
with age, sex and BMI-matched obese controls (OC) and lean
controls (LC). Method: Fasting and postprandial levels of plasma
ghrelin and serum BDNF during mixed meal testing (370 kcal:
20% protein, 50% carbohydrate and 30% fat) were evaluated in
obese children with PWS in comparison with OC and LC. All
patients were prepubertal (Tanner 1). Data are reported as
medians (interquartile range), Manne–Whitney test was used for
between-group. Results: Fasting ghrelin concentration was
significantly higher in 17 (six males: 11 females) PWS children
in comparison with 15 (four males: 11 females) OC and ten (four
males: six females) LC (1.0 (0.5O1.0) ng/ml vs 0.23 (0.13O0.30)
ng/ml and 0.23 (0.11O0.45), P!0.01). Postprandial ghrelin levels
on 60 and 120 min (0.75 (0.4O1.0) vs 0.18 (0.11O0.31) and 0.17
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(0.13O0.35), P!0.01 and 0.5 (0.4O1.0) vs 0.16 (0.13O0.28)
ng/ml, P!0.01) were also elevated in PWS. There were no
significant differences between 29 PWS (20 males: nine females)
and 27 OC (16 males: 11 females) in basal (20.7 (15.77O24.8) vs
18.49 (12.99O24.45) ng/ml, PO0.05) and postprandial BDNF
levels on 60 and 120 min (22.1 (12.1O30.27) vs 18.02 (12.97O
25.32), PO0.05 and 24.62 (15.68O27.75) vs 16.05 (12.29O22.42)
ng/ml, PZ0.07). However the concentration of BDNF was
significantly higher in PWS compared with 14 LC (12 males:
two females) on 0 min (20.7 (15.77O24.8) vs 14.16 (10.87O19.34),
60 min (22.1 (12.1O30.27) vs 13.25 (10.37O16.02)) and on
120 min (24.63 (15.68O27.75) vs 13.44 (11.28O17.4)), P!0.05
respectively. Conclusion: Fasting and postprandial ghrelin levels
were significantly higher in PWS subjects compared to obese and
lean controls. The level of BDNF postprandial secretion is
significantly higher in PWS patients in contrast to lean controls.
P1-76
Endothelial Progenitor Cells in Obese Non-Diabetic
Children and Adolescents: Relations to Some
Metabolic Parameters, Echocardiographic
Parameters and Tissue Doppler Imaging
Alaa Ahmeda, Omneya Youssefa, Botheina Thabetb

aAin Shams University, Paediatrics Hospital, Cairo, Egypt; bClinical
Pathology Department, Ain Shams University, Cairo, Egypt

Background: Endothelial progenitor cells (EPCs) are involved
in the regeneration of the endothelial lining following blood vessel
injury. The reduction in the number of EPCs was postulated to be
associated with the initiation and progression of cardiovascular
disease. Objective and hypotheses: This study aimed at
exploration of the number of EPCs in obese non-diabetic children
and adolescents and their relation to the fasting lipid levels, fasting
glucose, fasting insulin, homeostasis model assessment for insulin
resistance (HOMA-IR), carotid intima media thickness (CIMT),
echocardiography as well as parameters of cardiac dysfunction on
tissue doppler imaging. Method: 56 children and adolescents
(5–14 years) were chosen randomly from patients seeking medical
advice for obesity management at the Obesity Clinic of the
Paediatrics Hospital, Ain Shams University. Another group of 32
age and sex matched children and adolescents served as a control
group. All underwent anthropometric evaluation, measurement of
fasting lipids, glucose, insulin, HOMA-IR, CIMT, echocardiogra-
phy and tissue doppler imaging. EPCs are the cells expressing
CD34 CD144. EPCs were calculated as a percentage of the
mononuclear cells. Results: EPCs were significantly lower in
patients compared to controls (PZ0.00) and CIMT was
significantly higher in patients (PZ0.00). Despite showing non-
significant correlations with the fasting lipid parameters, fasting
insulin, fasting glucose and HOMA yet tissue doppler imaging
across the mitral valve showed a significant positive correlation
with the EPCs (rZ0.283, PZ0.034). Conclusion: Obese non-
diabetic children and adolescents have impaired endothelial
regeneration and diastolic dysfunction independent of dyslipidae-
mia or hyperinsulinaemia.
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Evaluation of Adiponectin Concentrations in Obese
Children and Its Correlation with Lipid and
Carbohydrate Parameters
Malgorzata Ruminska, Anna Majcher, Beata Pyrzak

Department of Pediatrics and Endocrinology, Medical University of
Warsaw, Warsaw, Poland

Aims: The aims of the study was to evaluate the plasma
adiponectin levels in obese children depending on children age,
gender, stage of puberty and its relationship with lipid and
carbohydrate metabolism parameters. Material and method:
The study were involved 122 obese children (52 girls, 70 boys),
aged 5.3–17.9 years (11.6G3 years), 52 children in prepubertal,
and 65 in pubertal period. Obesity was defined using IOTF criteria.
The control group consisted of 58 healthy children (11.7G3 years).
In each patient anthropometric measurements including bioelec-
trical impedance analysis (BIA) method was taken. Adiponectin
concentration were determined by radioimmunoassay (RIA)
method. In obese children oral glucose tolerance test was performed
(OGTT). In 26 obese patients adiponectin were taken during
OGTT. HOMA was calculated. Results: The plasma adiponectin
levels were significant lower in obese children than in control
group (13.1 vs 15.9 mg/ml; PZ0.004). Slightly lower values were
found in obese boys compared to obese girls (12.9 mg/ml vs
13.4 mg/ml; PZ0.77) and in pubertal children compared to
prepubertal children (12.5 mg/ml vs 13.8 mg/ml; PZ0.238) with
the lowest values of adiponectin at Tanner stage 3 (9.56 mg/ml).
According to gender and pubertal period the changes in
adiponectin concentration were observed in the obese boys. The
linear regression models showed the negative correlation
adiponectin with pubertal period, at Tanner stage 3. Adiponectin
correlates with HDL cholesterol (rZ0.183, PZ0.047). Logistic
regression analysis showed that an increase of 1 unit in
adiponectin reduces the risk of lowered !40 mg/dl HDL-C levels
by 0.9 times. Adiponectin levels did not appear to be modulated by
glucose challenge during OGTT. Conclusion: Sex related
differences between plasma adiponectin levels were dependent
on puberty stage. Hypoadiponectinemia in obese children is a risk
factor for low HDL-C level.
P1-78
Influence of Genetic Variation on the Response to
Recombinant Human Growth Hormone Treatment in
Children with GH Deficiency: An Analysis of 13 Single
Nucleotide Polymorphisms and the GH Receptor Exon
3 Deletion
Anna-Maria Junga, Paul Francois Hoffmanna, Dominik Monza,
Christina Lissewskib, Denny Schanzeb, Martin Zenkerb,
Tilman Robert Rohrera

aDepartment of Pediatrics and Adolescent Medicine, Division of
Pediatric Endocrinology, Saarland University Medical Center,
Homburg, Germany; bInstitute of Human Genetics, University
Hospital Magdeburg, Magdeburg, Germany
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Background: Growth hormone deficiency (GHD) is the most
common endocrine cause of impaired growth. Recombinant
human GH (rhGH) therapy does not always achieve complete
catch-up growth or final height within the genetic target height
despite standardised treatment guidelines. The factors causing the
considerable variability in responsiveness to rhGH have not yet
been fully elucidated. Apart from a number of auxological and
clinical parameters, genetic factors also appear to play an
important role. Objective and hypotheses: We analysed 13
single nucleotide polymorphisms (SNPs) located in genes of the
GH axis, the growth plate, and the cell cycle, as well as the exon 3
deletion of the GH receptor (GHR) to explore their potential
influence on patients’ responsiveness to rhGH therapy. Method:
The study involved 101 children treated with rhGH for GHD.
Thirteen SNPs were genotyped using high resolution melting
analysis and sequencing. Furthermore the frequency of the growth
hormone receptor exon 3 deletion was determined by PCR using a
combination of different primers. The index of responsiveness
(IoR) was used as an objective measure of response to rhGH
therapy. IoR values were compared by genotype for each SNP
using one-way ANOVA. Results: For the rs2888586 SNP in the
SOS1 gene, the TT genotype was associated with increased IoR
values compared to CT and CC. For rs2069502 in the CDK4 gene,
the G allele was associated with increased IoR values compared to
the A allele. Furthermore, patients with the exon 3 deletion in the
GHR gene had higher IoR values. Conclusion: The results of our
study indicate that genetic analyses are a starting point for the
individualised treatment of GHD. Thus, the genetic variations
investigated may serve as predictive markers of response to rhGH
treatment in GHD. Conflict of interest: T R Rohrer is a member
of the Nordinetw IOS International study committee and has
received consultation fees and speaker’s honoraria from Ferring,
Novo Nordisk, MerckSerono and Pfizer. Research grants from
MerckSerono, Novo Nordisk, and Pfizer. Funding: This study was
funded by an unrestricted grant from Pfizer WI172376.
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Decrease of Jumping Power in Adolescents with
Severe GHD After Stop of GH-Therapy
Roland Schweizer, Julian Ziegler, Gerhard Binder

Pediatric Endocrinology, Tübingen, Germany

Background: Recently we demonstrated that male adolescents
with severe GHD (sGHD) had a significant decrease of lean body
mass and increase in fat mass after stop of GH-therapy. The
functional consequence of this observation is unknown. Objec-
tive and hypotheses: The aim was to study the changes in
parameters of jumping mechanography in adolescents with GHD
in the transition period (end of growth) after stop of GH-therapy.
Patients and method:We studied 64 (NZ17 girls) patients with
idiopathic childhood-onset GHD. GH-therapy was stopped at the
end of growth to retest the GH-axis (age 16.4G1.5 years, height
K0.5G0.9 SDS). We performed jumping mechanography with the
Leonardo ground-reaction-force-plate (NovoTec Medical,
Germany) at the end of GH-therapy and 6 months thereafter.
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We analyzed peak jump power (PJP in W), PJP/kg body weight (in
W/kg) and time in air (tAir in sec.). sGHD was defined as GH peak
in Arg-GHRH-Test !16 ng/ml and IGF1 !K1 SDS. Results:
13 patients had sGHD and in 51 patients GHD was transitory
(tGHD). Prior to stop of GH in both patient groups PJP, PJP/kg
and tAir were similar (2.7 vs 2.5 W and 46.6 vs 43.0 W/kg
and 0.467 vs 0.447 sec. in tGHD vs. sGHD). After stop of GH in
sGHD patients PJP, PJP/kg and tAir decreased significantly
((DZK0.17 W, K3.33 W/kg and K0.019 sec, P!0.01) in
tGHD patients PJP, PJP/kg and tAir did not change significantly
(DZ0.01 W, K0.69 W/kg and 0.000 sec.). There were no
significant differences in changes between boys and girls. Peak
GH did not correlate significantly with change in PJP, PJP/kg and
tAir, but it correlated significantly with PJP/kg (rZ0.27,
PZ0.0332) and, only in boys, with tAir (rZ0.33, PZ0.021)
6 months after stop of GH. Conclusion: In severe GHD decrease
of muscle mass results in a significant decrease of jumping
performance after 6 months. Conflict of interest: Schweizer und
Binder got presentation fees from Lilly, Novo Nordisk, Pfizer.
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Good Clinical Response to the Growth Hormone
Therapy in the Patient with Familiar Short Stature
Caused by Novel p.Val478Serfs*14 Mutation in ACAN
Gene and Isolated Growth Hormone Deficiency
Stepanka Pruhova, Lenka Dusatkova, Petra Dusatkova,
Dana Zemkova, Jan Lebl

Second Faculty of Medicine, Department of Paediatrics,
Charles University in Prague, University Hospital Motol, Prague,
Czech Republic

Background: Recently a heterozygote mutations in the gene
ACAN coding the protein aggrecan has been described as a cause
of familiar short starture combined with accelerated bone age. The
aggrecan is an extracellular proteoglycan in cartilage of growth
plates and plays an important role in biological and biomechanical
properties of cartilage. Objective and hypotheses: To provide a
genetic screening of ACAN within the families with familiar short
stature and describe the potential effect and risks of growth
hormone therapy in this patients.Method: The direct sequencing
of the exon and exon – intron boundaries of ACAN. Results:
Novel heterozygote frameshift mutation p.Val478Serfs*14 has
been found in the 10-years-old male proband and his father from
the family with familiar short stature inherited by the male line
(the father has 155 cm (K3.6 SD), his father K4.3 SD (150 cm),
fathers brother K3.6 SD and his son K4.3 SD). The mother of the
proband has 162 cm (K0.84 SD). The proband was born as SGA
for birth length (2920 g/45 cm in 40 GW, K? SD) without any
perinatal problems. At the age of 7 years has been found the
slightly lower IGF1 level (K1.59 SD) and lower levels of growth
hormone in stimulation tests (maximum peak in clonidine test was
3.54 ug/l and in insulin test 3.05 ug/l in the time of glycaemia
2.5 mmol/l). The MRI scan showed the pituitary area without
pathology. The growth hormone treatment was started at the age
of 7 years and 4 months with the high K3.7 SD (108 cm) at the
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dosage 0.028 ug/kg/den. After 3.5 years of treatment the high is
K2.5 SD, the growth velocity in 1 year of treatment was 10 cm per
year, in 2 and 3 years 8 cm per year. The proband had accelerated
bone age of 1.5 year at the age of 6 years and the acceleration is
stable on the growth hormone therapy. No adverse events has been
detected after 3.5 years of treatment. Conclusion: This is a first
description of a novel mutation in ACAN gene as a cause of
familiar short stature in the Czech population. The patient has a
combination of isolated growth hormone deficiency and FSS. The
reaction to the growth hormone is excellent and the bone age
remains stabile accelerated.
P1-81
The Growth Response to Growth Hormone Treatment
is Greater in Patients with SHOX Enhancer Deletions
Compared to SHOX Defects
Stephany Donzea, Caroline Meijera, Sarina Kanta,
Gladys Zandwijkenb, Annemieke van der Houtc, Resie van
Spaendonkd, Ans van den Ouwelande, Jan Maarten Wita,
Monique Losekoota, Wilma Oostdijka

aLeiden University Medical Center, Leiden, The Netherlands; bDutch
Growth Research Foundation, Rotterdam, The Netherlands;
cUniversity Medical Center Groningen, Groningen, The
Netherlands; dVU University Medical Center, Amsterdam, The
Netherlands; eErasmus Medical Center, Rotterdam, The Netherlands

Background: Short stature caused by point mutations or
deletions of the short stature homeobox (SHOX) gene (SHOX
haploinsufficiency, SHI) is a registered indication for growth
hormone (GH) treatment. Patients with a SHOX enhancer
deletion (SED) have a similar phenotype, but their response to
GH is unknown. It is uncertain if duplications of SHOX or its
enhancer (SDUP) can cause short stature. Objective and
hypotheses: To describe the clinical characteristics and growth
response to GH treatment in patients with aberrations of SHOX
and its enhancers. Method: In this retrospective observational
multi-center study (2002–March 2014) clinical information was
available from 130 patients (72 SHI, 44 SED, 14 SDUP) and from
52 patients treated with GH. Height, sitting height, arm span,
dysmorphic features and indicators of the growth response to GH
(delta height SDS, height velocity and index of responsiveness) were
collected. Results: Patients with SEDs showed similar height SDS
to patients with SHI (K2.3 and K2.6 respectively, PZ0.2) and
have a similar frequency of Madelung deformity, but they were less
disproportionate (sitting height/height ratio SDS 2.0 vs 3.1
(P!0.01), and extremities-trunk ratio 2.57 vs 2.43 (PZ0.03)).
Parents carrying SEDs are less short and disproportionate than
parents with SHI. Height SDS and body proportions varied widely
in both groups. The first year growth response to GH treatment
was significantly greater in prepubertal patients with SEDs than
SHI. None of the patients with a SDUP was disproportionate and
SDUP cosegregated poorly with short stature; their growth
response to GH treatment (nZ3) was similar to the other groups.
Conclusion: This is the first study to assess the effect of GH in
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patients with SEDs. Patients with SEDs are equally short, but less
disproportionate than patients with SHI, and show a greater
response to GH treatment.
P1-82
Assessment of Primary Cancers in Growth Hormone–
Treated Paediatric Patients Compared with General
Population Registries: An Epidemiological Analysis of
a Large, Multinational, Prospective Observational
Study
Christopher Childa, Alan Zimmermannb, Nan Jiab, Leslie Robisonc,
Jürgen Brämswigd, Werner Blume

aEli Lilly and Company, Windlesham, UK; bEli Lilly and Company,
Indianapolis, IN, USA; cSt Jude Children’s Research Hospital,
Memphis, TN, USA; dUniversitäts-Kinderklinik, University of
Münster, Münster, Germany; eUniversity of Giessen, University
Children’s Hospital, Giessen, Germany

Background: Concern remains regarding the potential
influence of growth hormone (GH) treatment on neoplasia
because of the general growth-inducing effect of GH and
associations between high serum IGF1 concentrations and certain
cancers in adulthood. Many studies that evaluated risk for primary
cancer in GH-treated patients without previous malignancy found
no increased rates of primary neoplasia. A higher risk for
colorectal cancer was observed in a single-country cohort treated
with cadaveric GH. Objective and hypotheses: To assess
primary cancer occurrence in the prospective, multinational
GeNeSIS observational study of paediatric GH use and compare
observed cases with rates from general population cancer registries
(USA: SEER; other countries: GLOBOCAN). Method: Study data
and serious adverse event reports for patients with S1 follow-up
visit were examined to identify and exclude those without previous
history of malignancy and to ascertain incident cases of primary
cancer. 19054 GH-treated patients without previous cancer were
identified (40% female; 63% with GH deficiency, 13% idiopathic
short stature, 9% Turner syndrome, 6% born small for gestational
age, and 9% other diagnoses; meanGSD baseline age 9.5G4.0
years; mean follow-up time 3.4G2.5 years). Results: Thirteen
incident primary cancers were ascertained, with meanGSD age at
cancer onset of 13.5G2.7 years. The standardized incidence ratio
(SIR) (95% CI) for primary cancers was 1.02 (0.54–1.75) for all
countries combined; no individual country had a significantly
elevated SIR. Ten of the affected patients (four lymphoma cases,
three germ cell tumours, Ewing sarcoma, osteosarcoma, and skin
cancer) had no neoplastic history. Three patients had neoplastic
history/predisposition (rectal adenocarcinoma in a patient with
neurofibromatosis and Gardner syndrome, pancreatic neuroendo-
crine tumour in a patient with neurofibromatosis, and malignant
schwannoma in a patient with previous pilocytic astrocytoma).
Conclusion: Risk for all sites primary cancers in GH-treated
patients without previous cancer was no higher in GeNeSIS than in
general population cancer registries. Conflict of interest: The
author is an employee and stockholder of Eli Lilly and Company.
Funding: Sponsored by Eli Lilly and Company.
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Genetic Markers Contribute to the PREDICTION of
Response to GH in Severe but not Mild GH Deficiency
Adam Stevensa, Philip Murraya, Jerome Wojcikb, John Raelsonc,
Ekaterina Koledovad, Pierre Chatelaine, Peter Claytona

aFaculty of Medical and Human Sciences, Institute of Human
Development, University of Manchester and Manchester Academic
Health Science Centre, Royal Manchester Children’s Hospital,
Manchester, UK; bQuartz Bio, Geneva, Switzerland; cGenizon
BioSciences, St Laurent, Quebec, Canada; dMerck Serono,
Darmstadt, Germany; eDepartment Pediatrie, Hôpital Mère-Enfant
– Université Claude Bernard, Lyon, France

Background: Single nucleotide polymorphisms (SNPs)
associated with the response to GH therapy have previously
been identified in growth hormone deficient (GHD) children in
the PREDICT long-term follow-up (LTFU) study (NCT00699855).
Objective and hypotheses: To assess the effect of GHD severity
on the predictive value of genetic markers of growth response.
Method: We used pre-pubertal GHD children (peak GH
!10 mg/l) from the PREDICT LTFU study (nZ113) and
PREDICTvalidation (VAL) study (NCT01419249, nZ293). Single
nucleotide polymorphisms (SNP) previously identified to be
associated with first year growth response to GH (nZ22) were
genotyped. Random forest classification (RFC), a prediction
method based on decision trees that is not sensitive to variable
inter-dependency, was undertaken to identify variables associated
with growth response (change in height (cm)) using the baseline
clinical variables of gender, age, GH dose, distance to target height
SDS (DTH) and mid-parental height SDS (MPH). Accuracy ((true
positivesCtrue negatives)/total population) of the RFC models
was assessed and a variable importance score (VIS) calculated by
permutation. GH peak was used to stratify GHD patients into
severe (%4 mg/l) and mild (O4 & !10 mg/l). Results: Growth
response in GHD severity-stratified sub-populations can be
predicted by random forest classification with high levels of
accuracy; in mild GHD an accuracy of 74.9% (P!3.0!10K17), in
severe GHD an accuracy of 74.0% (P!7.3!10K15). Only baseline
clinical variables were important in mild GHD with only GH dose
and MPH (ranked by VIS) contributing to prediction. However in
severe GHD VIS ranked important variables as followed: DTH,
SNP rs1024531 (GRB10), age, SNP rs7101 (FOS), MPH, SNP
rs3213221 (IGF2), and GH dose. Conclusion: Growth response to
GH therapy can be predicted by RFC using baseline clinical
parameters alone in mild GHD. Three genetic markers (SNPs)
can be used to improve growth response prediction in severe
GHD. Conflict of interest: Dr Adam Stevens has received
honoraria as an investigator from Merck Serono. Funding: The
PREDICT study was supported by Merck Serono S.A – Geneva,
Switzerland.
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Disease and Treatment Burden in
Children and Adolescents with Growth
Hormone Deficiency
Meryl Broda, Lise Højbjerreb, Suzanne Alolgaa, Alise Nacsona,
Lars Nordholmb, Michael Højby Rassmussenb

aThe Brod Group, Mill Valley, CA, USA; bNovo Nordisk A/S,
Søborg, Denmark

Background: Children with growth hormone deficiency
(GHD) may experience physiological symptoms as well as
social and emotional problems. Objective and hypotheses:
This qualitative study explored the burden of GHD and treatment
for children and their parents. Method: 70 interviews were
conducted with 39 children (age 8–12) and 31 parents of children
with GHD (age 4–12) in Germany, UK and USA. Interviews
were analysed using grounded theory to identify themes/sub-
concepts and a conceptual model of burden of disease was
developed. Results: Children and parents reported similar disease
and treatment burdens. Disease burden domains and the most
frequently reported subtheme by parents and children were
symptoms (poor appetite: 48%), physical impacts (reduced
performance in physical activities/sports: 58%), social impacts
(being mistaken for being younger: 58%) and emotional impacts
(worry: 55%). The most frequently reported child treatment
burden domains and subthemes reported by children and parents
were physical (pain: 33%), emotional impacts (worry about
injections: 37%), and interference with daily life (overnight
activities: 29%). For parents, most frequently reported treatment
burden domains and subthemes were emotional impacts (worry
about treatment/administration: 58%) and interference with
daily life (time needed to administer injection: 42%). Treatment
was associated with improvements for all impacts. Findings
did not differ substantively among countries. The conceptual
model describes the full range of disease and treatment impacts,
and factors that may modify impact severity. Conclusion: The
overall burden of disease for GHD children and their parents is
considerable and not limited to short stature. A well-designed
measure of the full range of impacts identified in this study is
not currently available and will be developed based on this
conceptual model. Accurate and reliable assessment of symptoms
and impacts, on both children and parents, may help clinicians to
better address the burden of disease, assess treatment effect, and
may improve the quality of doctor-patient communications.
Conflict of interest: Dr. Brod, Ms. Alolga, and Ms. Nacson are
consultants to Novo Nordisk. Drs. Højbjerre, Nordholm, and
Højby Rasmussen are employees of Novo Nordisk A/S. Funding:
This study was funded by Novo Nordisk A/S.
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Effects of Growth Hormone Treatment on Immunity
Ramón Cañetea, Marı́a Dolores Caballerob, Rocı́o Aguadoc,
Manuel Santamarı́ac

aUnidad de Endocrinologı́a Pediátrica, HURS, Córdoba, Spain;
bGrupo Paidi CTS-329 (IMIBIC), Córdoba, Spain; cServicio de
Inmunologı́a, HURS, Córdoba, Spain

Background: As well as acting on longitudinal growth, growth
hormone (GH) also has a number of metabolic effects, and is
involved in the regulation, functioning and development of the
immune system. Aims: To evaluate the immune profile in
GH-deficient children after 6 months’ GH treatment. Method:
A total of 44 children were examined before and after a six-month
course of treatment with rhGH (0.03 mg/Kg per day). Levels of
IGF1 and IGFBP3 were measured, and both the humoral immune
profile (IgM, IgG, IgA, C1-inhibitor y serum complements C3 and
C4) and the cell immune profile (WBC, differential leukocyte
formula: lymphocytes, monocytes, total neutrophils, and CD3C,
CD19C and NK lymphocyte subpopulations) were investigated.
A study was also made of CD4C and CD8C lymphocyte
subpopulations grouped by positive cell counts above and below
normal values. Data were subjected to Student’s t test and to
Wilcoxon’s T-test for parameters exhibiting non-normal data
distribution (total lymphocytes and NK cells), with a significance
level of P!0.05. Results: After 6 months’ GH therapy, a
significant reduction was observed in IgG and IgM, together
with a significant increase in IGF1 (P!0.05). A moderate decline
in CD3C, CD4C, CD8C, CD19C and NK cell levels was also
recorded. Analysis of CD4C and CD8C lymphocyte sub-
populations grouped by positive cell counts above normal values
revealed significantly elevated levels prior to treatment; after
6 months’ treatment, values had fallen to levels not significantly
different from normal. Subpopulations grouped by positive cell
counts below normal values also rose to near-normal values after
treatment. Conclusions: These findings confirm changes in the
immune system of GH-deficient children treated with rhGH. GH
exerts immunomodulatory effects, and plays an important role in
homeostasis, affecting the immune system; GH therapy normalises
peripheral-blood CD4C and CD8C levels. The precise
mechanism through which GH modulates the immune system
remains unknown, and should be addressed in future, broader-
based research.
P1-86
The Growth Hormone Treatment Results in the
Increase of Irisin Concentration in Plasma
Beata Wikieraa, Katarzyna Pukajlob, Lukasz Laczmanskib,
Natalia Slokab, Aleksander Basiaka, Anna Noczynskaa,
Marek Bolanowskib, Jacek Daroszewskib

aDepartment of Endocrinology and Diabetology for Children and
Adolescents, Wroclaw Medical University, Wroclaw, Poland;
bDepartment of Endocrinology, Diabetes and Isotope Therapy,
Wroclaw Medical University, Wroclaw, Poland
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Background: Brown adipose tissue metabolism is of remark-
able pathophysiological interest, because it could be a target for
therapies for obesity and metabolic syndrome. Irisin (Ir), recently
identified adipomyokine is essential in a white-to-brown fatty
tissue transdifferentiation, and mediates some of the positive
influences on metabolic disorders through increase of energy
expenditure. The exact regulation of Ir secretion and action is
unknown but positive associations of circulating Ir with growth
hormone and IGF1 were found. Objective and hypotheses:
We studied Ir response in a group of patients treated with
supraphysiological doses of growth hormone (rGH). Method:
The study group consisted of 36 turner syndrome (TS) patients
aged 3.2–16.07 years (mean 8.2 years) diagnosed by karyotyping.
The rGH was applied in a dose 0.05 mg/kg per day prior to and
following the treatment anthropometrical data were recorded as
well as biochemical parameters were measured: Ir, OGTT, insulin,
IGF1, and IGFBP3. Results: The increase of IGF1 concentration at
the end of observation was significant (from 119.4G62.46 to
413.37G204.38 ng/ml, meanGSD, PZ0.000). The rise of Ir level
was recorded on rGH treatment (2.1G1.03 vs 2.47G0.79 mg/ml,
meanGSD, PZ0.035). The GH treatment influenced insulin
resistance revealed by increased HOMA values (median 0.64G
0.45 before and 0.92G0.97 after, PZ0.02). The correlation
between Ir and IGF1 levels was not significant neither before
nor on the treatment (PZ0.22 and PZ0.95 respectively). At the
end of observation Ir was negatively related to % weight to height
ratio (PZ0.04). The correlation between Ir and insulin (rZK0.44,
PZ0.01) and Ir and HOMA (rZK0.46, PZ0.007) was
significant. Conclusion: Result of the study showed an increase
in Ir level following GH application. It seems to be not IGF1
mediated. Ir may mediate some metabolic effects of GH treatment.
We are unable to conclude whether Ir rise is connected with direct
GH stimulation, their influence of body composition, or with
altered insulin sensitivity.
P1-87
A Novel OTX2 Gene Mutation in a Child with Growth
Hormone Deficiency
Antonella Loneroa, Maurizio Delvecchioa, Paola Primignanib,
Roberto Caputoc, Fabrizia De almaa, Vincenza Lucea,
Maria Felicia Faienzaa, Luciano Cavalloa

aPediatric Sections, Department of Biomedical Sciences and Human
Oncology, University of Bari ‘Aldo Moro’, Bari, Italy; bMedical
Genetics Unit, Department of Laboratory Medicine, Niguarda Ca’
Granda Hospital, Milan, Italy; cDepartment of Surgery and
Translational Medicine, Eye Clinic, University of Florence, Florence,
Italy

Background: OTX2 is expressed in the human brain and
plays a key role in the eye development. OTX2 mutations are
reported in patients with ano/microphtalmia, optic nerve or optic
chiasm hypoplasia, ocular coloboma and retinal dystrophies,
associated in some cases with brain or pituitary abnormalities.
Objective and hypotheses: Most of OTX2 mutations are
nonsense or frameshift, more rarely missense mutations occur.
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Method: We describe a child with microphtalmia and GH
deficiency carrying a novelOTX2 heterozygous mutation. Results:
At birth, she presented right microphtalmia, absence of retinal
vascularization, vitreal spots and optic nerve hypoplasia in the
right eye and mild macular dystrophy in the left eye.
Electroretinogram and p-VEP confirmed the right nerve hypo-
plasia. A brain MRI showed normal midline structures and
cerebral parenchyma, mild hypoplasia of the anterior corneal
segment, dysmorphic cristalline with increased posterior convexity
and thin optical nerve in the right eye. Left nerve eye was normal.
When 20 months old, after excluding other causes of micro-
phtalmia, OTX2 gene sequencing was performed and showed a
heterozygous c.402del mutation. At the age of 3.8 years, height was
K2.1 SDS (TH K0.6 SDS), BMI-1.0 SDS, bone age 3 years. Routine
biochemistry was normal as well as thyroid and adrenal function,
while GH peaks after arginine and clonidine test were 5.24 and
3.46 ng/ml respectively. IGF1 level was 47.5 (10th-25th).
Recombinant GH treatment was started (33 mcg/kg per day).
Conclusion: In this paper we report on a novel OTX2
heterozygous mutation (c.402del), never described before, in
a patient with microphtalmia and growth hormone deficiency.
This frameshift mutation (p.S135Lfs*43) causes a premature
codon stop 43 amino-acids downstream which is predicted to
generate a premature truncation and thus a non-functional
protein. Parental analysis indicated that the mutation was absent
from the healthy parents (de novo mutation). Follow-up to
evaluate furtehr pituitary deficiency is ongoing.
P1-88
The Dose Dependent Effect of Growth Hormone
Therapy in Patients with IGF1 Receptor
Haploinsufficiency due to Heterozygous Deletion
Haruo Mizuno, Kohei Aoyama, Tatsushi Tanaka, Shinji Saitoh

Department of Pediatrics and Neonatology, Nagoya City University
Graduate School of Medical Sciences, Nagoya, Japan

Background: The IGF1 receptor (IGF1R) gene is located on
the distal long arm of chromosome 15 (15q26.3). Heterozygous
inactivating mutations of the IGF1R gene cause intrauterine and
postnatal growth failure and mental retardation. Objective: The
purpose of this research is to determine the most effective GH
treatment for patients with IGF1R haploinsufficiency due to
heterozygous deletion. Method: We investigated the clinical
course of four patients with IGF1R haploinsufficiency due to
heterozygous deletion diagnosed by array CGH analysis. Results:
All four patients were born with severe intrauterine growth failure.
One female patient at 7 years of age, with height 101.3 cm
(K4.2 SD), was administered 0.18 mg/kg per week of GH and
increased to 0.20 mg/kg per week. Her serum IGF1 was 375 ng/ml
before GH treatment. Her adult height was 141.1 cm (K3.2 SD).
During GH treatment, high levels of IGF1 persisted (380–
730 ng/ml before the development of secondary sexual charac-
teristics and 648–1030 ng/ml since then. The other three patients
(two female and one male) at 3 years of age, with height SDS
ranging from K4.7 SD to K6.4 SD, were administered 0.25 mg/kg
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per week of GH and increased to 0.35–0.47 mg/kg per week. The
serum IGF-1 was 128–260 ng/ml before GH treatment. One
female patient improved from K6.4 SD to K3.5 SD after 5 years of
GH treatment. Her maximum IGF1 was 877 ng/ml during GH
treatment. The male patient improved from K5.1 SD to K4.1 SD

after 1 year of GH treatment. His maximum IGF1 was 513 ng/ml
during GH treatment. The other female patient improved from
K4.7 SD to K1.9 SD after 4 years of GH treatment. Her maximum
IGF1 was 701 ng/ml during GH treatment. However, there was no
obvious improvement of mental retardation in the four patients.
Conclusion: Long-term GH therapy causes growth acceleration
during childhood in a dose-dependent manner. Earlier onset of
therapy may provide better results.
P1-89

Royal Jelly Supplementation Induces the Growth
Plate Development and Increases Plasma Growth
Hormone and Oestradiol Levels in Prepubertal Rats
Murat Sever, Ozgur Pirgon, Metin Ciris, Bunyamin Aydin

S. Demirel University, Isparta, Turkey

Background: In recent years families, especially in the
children’s growth and development, often use alternative
treatments as growing more healthy individuals. Objective and
hypotheses: The purpose of the present study was to examine the
hormonal, histomorphometric and immunohistochemical effects
of Royal Jelly (RJ), which was a growth supplement commonly
used by parents for their children, on growth plate of young rats.
Method: 7-day-old female Sprague-Dawley rats were randomly
divided into two groups each containing 15 animals. RJ group was
administered 50 mg/kg of RJ for 15 days. At the end of the study,
the height of the growth plate and numbers of proliferative and
hypertrophic chondrocytes per column were determined. The
expression of Ki-67 proliferation, oestrogen and IGF1 receptors of
proximal tibial growth plates were investigated. Oestrogen, growth
hormone (GH) and IGFI were measured. Results: Mean weight
change in the RJ group was significantly higher than the control
group (41.4G7.1 vs 31.5G4.8 g, P!0.001) at the end of the study.
Mean change of the tail length measurement was significantly
higher in RJ group compared to the control group (3.7G0.6 cm vs
3.6G0.3 cm, PZ0.04). Oestrogen levels (708G353 pg/ml vs
582G85 pg/ml, PZ0.03) and GH levels (2.8G5.7 vs 1.05G
0.6 ng/dl, PZ0.04) were significantly higher in RJ group than the
control group. Total length of growth plate in RJ group was
measured significantly higher than the control rats (5.2G0.1 vs
2.7G0.8 mm, P!0.001). Oestrogen receptor expression on
growth plate was stated as 38% in hypertrophic zone and 81.3%
in proliferative zone, however; in control group, it was stated as 0%
in hypertrophic zone and 14.3% in proliferative zone (P!0.001).
In addition, compared with the control group, Ki-67 proliferation
staining and IGF1 receptors were highly expressed in growth plate
zones (P!0.001 and P!0.001). Conclusion: Our findings
suggested that oestrogen and IGF1 receptors were expressed in
the growth plate zones following RJ administration. The RJ was
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found here at a relatively low dose to have some potential
estrogenic effects on growth plate of young rats.
P1-90
Silver-Russell Syndrome without Body Asymmetry in
Three Patients with Duplications of Maternally
Derived Chromosome 11p15 Involving CDKN1C
Shinichi Nakashimaa, Fumiko Katoa, Tomoki Koshob,
Keisuke Nagasakic, Toru Kikuchid, Masayo Kagamie, Maki Fukamie,
Tsutomu Ogataa

aHamamatsu University School of Medicine, Hamamatsu, Japan;
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University School of Medicine, Niigata, Japan; dSaitama Medical
University, Saitama, Japan; eNational Research Institute for Child
Health and Development, Tokyo, Japan

Background: Silver-Russell syndrome (SRS) is a congenital
developmental disorder characterised by pre- and post-natal
growth failure, relative macrocephaly, hemihypotrophy, and fifth-
finger clinodactyly. Recent studies have shown that gain-of-
function mutations of CDKN1C result in IMAGe syndrome
(IMAGeS) characterized by intrauterine growth restriction,
metaphyseal dysplasia, adrenal hypoplasia congenita, and male
genital abnormalities, whereas less severe gain-of-function
mutations of CDKN1C have been identified in a large family
with maternally inherited SRS. Thus, it has been suggested that
relatively severe and mild CDKN1C gain-of-function effects lead
to IMAGeS and SRS, respectively. Notably, IMAGeS patients
satisfy the diagnostic criteria for SRS proposed by Nechine et al.,
and IMAGeS and SRS patients with CDKN1C mutations
invariably lack hemihypotrophy characteristic of SRS. Results:
We report duplications of maternally derived chromosome 11p15
involving CDKN1C in three Japanese patients (cases 1 and 2 from
family A, and case 3 from family B) with SRS phenotype lacking
hemihypotrophy. Chromosome analysis showed 46, XX, der (16)
t (11; 16) (p15.3; q24.3) mat in case 1, 46, XY, der (16) t (11; 16)
(p15.3; q24.3) mat in case 2, and a de novo 46, XX, der (17) t (11;
17) (p15.4; q25.3) in case 3. Genomewide oligonucleotide-based
array comparative genomic hybridization, microsatellite analysis,
pyrosequencing-based methylation analysis, and direct sequence
analysis revealed the presence of maternally derived extra copies of
the distal chromosome 11p involving the wild-type CDKN1C
(a w7.98 Mb region in cases 1 and 2, and a w4.43 Mb region in
case 3). Conclusion: The results, in conjunction with the previous
findings in patients with similar duplications encompassing
CDKN1C and in those with intragenic mutations of CDKN1C,
imply that duplications of CDKN1C as well as relatively mild gain-
of-function mutations of CDKN1C lead to SRS subtype that
usually lack hemihypotrophy. Funding: This work was supported
by Grants-in-Aid for Scientific Research (A) (25253023) and
Research (B) (23390083) from the Japan Society for the Promotion
of Science, Grants for Research on Intractable Diseases (H22-161)
from the Ministry of Health, Labor and Welfare, and Grant for
National Center for Child Health and Development (25–10).
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Mutation in RTTN, a Regulator of Ciliary Function,
Causes a Complex Syndrome Characterized by Severe
Congenital Microcephaly, Lissencephaly and
Profound Growth Failure in Two Siblings
Anna Grandone, Vincenzo Nigro, Annalaura Torella, Adalgisa Festa,
Caterina Luongo, Pierluigi Marzuillo, Ruggero Coppola,
Emanuele Miraglia del Giudice, Laura Perrone
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Background: Primordial dwarfism (PD) is a phenotype
characterized by profound growth retardation and microcephaly
that is prenatal in onset. Recently mutations in genes involved in
ciliogenesis have been described in patients with primordial
dwarfism phenotype. In 2012 mutations in rotatin (RTTN), a
protein involved in cilia structure and function, have been
described in in individuals with bilateral diffuse polymicrogyria,
but not growth failure. Case presentation: We report on a
consanguineous Moroccan family with two siblings with a severe
congenital microcephaly syndrome with growth failure resembling
PD. The affected individuals in this family were born to
consanguineous parents. The two affected children, a 21 months
old boy and 11months old girl, presentedwith severemicrocephaly,
failure to thrive and are also very short and microcephalic (the boy,
at 21 months was 6.5 kg (!2th) and 68.7 cm (!4 SDS), W/L!2th;
head circumference 34 cm; the girl months was 4.559 kg (!2th)
and 57 cm (!4 SDS), W/L!2th; head circumference 31 cm); they
had both dermatitis from newborn period and have very high level
of IgE. Brain MRI showed lissencephaly of frontal lobe. They both
had severe development delay. We identified by next generation
sequencing a new homozygous mutation in exon 23 of RTTN gene
(Arg985Gly). We analysed cDNA from leukocytes of the patients
and found an abnormal splicing with two different transcripts: one
lacking the entire exon 23 and one lacking exons 22 and 23.
Conclusion: For the first time we describe a new phenotype
characterized by primordial microcephaly, severe growth failure,
cortical malformation and severe dermatitis caused by a mutation
in RTTN, a gene involved in ciliary function. We suggest that our
mutation, more severe than the ones described till now affecting
splicing, causes a more extreme phenotype disrupting cortical
differentiation, growth and skin formation. Thus, our study adds
PD to a growing list of ciliopathy phenotypes in humans.
P1-92
Chronic Effects of Bisphenol A Administration on
Growth Hormone Activity
Mohammed AL-Masroori, Mohammed Hebais, Amnah AL-Araimi,
Fahad Zadjali

College of Medicine & Health Sciences, Sultan Qbaoos University,
ALKhoudh, Muscat, Oman

Background: Bisphenol A (BPA), a plastic byproduct, is a
known endocrine disruptor and is types of cancers, such as
prostate and ovaries, and some other health conditions, for
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instance diabetes and obesity. It has direct effect on reproductive
system through its strong oestrogen agonist activity. Objective
and hypotheses: BPA has a strong oestrogen agonist activity.
And oestrogen antagonize cellular activity of growth hormone
(GH), however, the effect of BPA on growth hormone has been
never investigated. The aim of this research is to study the in vivo
effect of chronic BPA administration on body growth and cellular
GH signalling.Method: CD-1malemice were given 1.75 mMBPA
indrinkingwater for threemonths starting formweaning age. Every
week for three months, the weight, body length and tibia length of
each mouse was measured. At end of 3 months, liver tissues were
excised and measurement of STAT5, SOCS2 and GHR protein
expression was done. Plasma GH and IGF1were measured by
commercial ELISA Results: Mice given BPA for 3 months showed
lower rate in total body and tibia length compared to control mice.
The phenomenon of catch-up growth was observed. The Inhibitory
effect of BPA on GH was also observed in reduced expression of
STAT5 protein in mice given BPA. SOCS2 is a known feedback
inhibitor of GH signalling. The levels of hepatic SOCS2 protein were
higher in mice given BPA. We have not observed significant
differences in plasma IGF1 and GH between BPA treated and
untreatedmice.Conclusion:Wenoticed there is an adverse effect of
chronic administration of BPA on growth hormone activity. This
provides further evidence of the endocrine disruptive effect of BPA
andnovel inhibitory effect onGHsignalling pathway.Funding: This
work was supported by the FURAP of the research council in oman.
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Disease Associated with Novel Germline STAT3
Mutations
Paula Scagliaa, Ana Keselmana, Mariana Gutiérreza,
Sabina Domenéa, Miguel Blancob, Nora Sanguinettia,
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Background: Primary IGF1 deficiency can result from
molecular defects in genes encoding for the GHR, IGF1, STAT5b
and ALS. Heterozygous, activating mutations in the STAT3 gene
have been recently described in children with severe growth failure
associated with a spectrum of early-onset autoimmune disease.
Case presentation: We report the molecular diagnosis in two
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unrelated patients with severe growth failure and IGF1 deficiency:
P1, a 3.6 year old girl, born at termwith normal weight (3155 g). She
presented congenital hypothyroidism, descamative eczema,
chronic diarrhea, recurrent candidiasis and severe respiratory
infections. At 3 years, she presented height K6.0 SD, lymphocytic
interstitial pneumonia with no-necrotizing granulomas. She had
normal IgG and IgMwith elevated IgA and no-detectable IgE levels.
Lymphocyte subset was normal, presenting normal FOXP3 and
Treg CD127, but low Th17. P2, a male, 6 years, height SD of K5.36,
who had a history of IPEX-like syndrome with dermatitis, chronic
diarrhea, colitis, and thyroiditis (FOXP3 mutation negative).
Whole-exome sequencing (WES) was performed on both patients,
and parents and sister of P1, using Illumina HiSDefault 1500. P1:
elevated GH (20 ng/ml), low IGF1 (20 ng/ml), normal IGFBP3
(2.2 mg/ml) and elevated prolactin (30.6 ng/ml) levels were noted.
After 17 months of rhGH treatment IGF-I increased (240 ng/ml)
with a partial recovery of height (K4.8 SD). WES analysis identified
private heterozygous de novo STAT3 variants as candidate variants:
c.1847_1849delAAG (p.Glu616del) in P1, and a missense
p.Cys426Arg, in P2. Both variants are predicted to be activating,
since inactivating STAT3 mutations are associated with hyper-IgE
syndrome without growth failure. Conclusion: Activating STAT3
mutations represent a novel monogenic defect presenting multi-
organ autoimmune disease associated with severe growth retar-
dation as the result of marked IGF1 deficiency. In contrast to
STAT5b deficiency, patients carrying activating STAT3 mutations
appear to preserve partial GH responsiveness. Funding: This work
was supported by grants from the Agencia Nacional de Promoción
Cientı́fica y Tecnológica (PICT-2010 Nro.1916), and SANDOZ
International GmbH, Business Unit Biopharmaceuticals.
P1-94
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Various Imprinting Disorders Underlying
Silver-Russell Syndrome-Compatible Phenotype
Masayo Kagamia, Keiko Matsubaraa, Shinichiro Sanoa,
Akie Nakamuraa, Seiji Mizunob, Naoki Hamajimac,
Atsuhiro Yanagisawad, Miyuki Hashimotod, Akira Yukotee,
Maki Fukamia, Tsutomu Ogataa,f

aDepartment of Molecular Endocrinology, National Research
Institute for Child Health and Development, Tokyo, Japan;
bDepartment of Pediatrics, Aichi Human Service Center, Central
Hospital, Aichi, Japan; cDepartment of Pediatrics, Nagoya City West
Medical Center, Aich, Japan; dDepartment of Pediatrics, Yaizu City
Hospital, Shizuoka, Japan; eDepartment of Neurology, Fukuoka
University Faculty of Medicine, Fukuoka, Japan; fDepartment of
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Pediatrics, Hamamatsu University School of Medicine, Shizuoka,
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Background: Silver-Russell syndrome (SRS) is a rare
congenital developmental disorder characterised by pre- and
postnatal growth failure, relative macrocephaly, triangular face,
hemihypotrophy, and fifth finger clinodactyly. Hypomethylation
of the H19-DMR and maternal uniparental disomy chromosome 7
(UPD(7)mat) were identified in about 30 and 10% of SRS patients
respectively. Genetic causes of the remaining 60% of the patients
are unknown. Growth failure, small hands, and hypotonia in
neonate and early infancy which are observed in SRS patients are
also identified in patients with the other imprinting disorders such
as Temple syndrome (TS14) and Prader-Willi syndrome (PWS).
Objective and hypotheses: To clarify the relevance of
imprinting disorders other than SRS to SRS-like phenotypes.
Method: We examined the methylation status of the six
differential methylated regions (DMRs); KvDMR on chromosome
11, the IG-DMR and the MEG3-DMR on chromosome 14, the
SNRPN-DMR on chromosome 15, the PLGLA1-DMR on
chromosome 6, and the GNAS exon A/B-DMR on chromosome
20, using pyrosequencing methods. We studied 81 Japanese
patients who satisfied the SRS diagnostic criteria proposed by
Netchine et al in 2007 and had neither epimutation of the H19-
DMR nor UPD(7)mat. For patients with abnormal methylation
status in these six DMRs, we performed microsatellite analysis,
aCGH, and MLPA to determine the genetic causes of the
imprinting disorders in each patient. Results: We identified
three TS14 patients with epimutation, two PWS patients with
maternal uniparental disomy chromosome 15 and one patient with
maternal uniparental disomy chromosome six in 81 patients with
SRS-like phenotypes. These results suggest that the imprinting
disorders other than SRS also demonstrate SRS-compatible
phenotype. Funding: This work was supported by Grants-
in-Aid for Scientific Research Research (B) (23390083) from the
JSPS, and by Grants for Research on Intractable Diseases (H22-
161) from the MHLW, and by Grants from the NCCHD (25–10).
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Ligase IV Deficiency Syndrome as a Cause of
Microcephalic Primordial Dwarfism in Dizygotic
Twins
Céline Girardina, Emmanuelle Ranzab, Philippe Kleea,
Mirjam Dirlewangera, Marianne Caflischa, Armand Bottanib,
Valérie Schwitzgebela

aGeneva University Hospital, Pediatrics, Geneva, Switzerland;
bGeneva University Hospital, Genetic Medicine and Laboratories,
Geneva, Switzerland

Background: Microcephalic primordial dwarfism (MPD) is
a group of rare genetic disorders defined by severe growth
restriction of both prenatal and postnatal weight (W), height (H),
and particularly head circumference (HC). Objective and
hypotheses: To elucidate the genetic origin of the MPD in
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dizygotic twins.Method: Exome sequencing of 19 genes known to
be implicated in microcephaly was performed. Results: Dizygotic
twins (a male and a female) were issued from non-consanguineous
healthy parents of normal height and had two healthy 4 years- and
2 years-old siblings. Intrauterine growth restriction of both twins
was noted during the 2nd trimester of pregnancy and confirmed at
birth (at 36 1/7 weeks of gestation, _/\: W 1500/1490 g, H
41.5/40 cm and HC 28/26.7 cm (!K2 SD). Both twins had feeding
difficulties. They were hospitalized at the age of 5 months to
investigate their poor growth. W, H and HC remained well below
K2 SD (_/\: W 3710/3150 g, H 55/54 cm, HC 36/35 cm).
Developmental skills and physical exam was normal except for a
small penile length (1 cm) in the boy. Extensive work-up showed
hypogammaglobulinemia and neutropenia. Thyroid function
tests, growth factors, brain MRI, skeletal x-rays, blood standard
karyotype and array-CGH were normal. Genetic analysis revealed
compound heterozygous mutations of the ligase IV gene
(chromosome 13) in both twins: c.2321TOC,p.(Leu774Pro)/
c.2440COT,p.(Arg814*), the parents being each heterozygous
carriers of one of the mutations. Discussion: Ligase IV is an
enzyme implicated in the nonhomologous end-joining repair of
DNA double-strand breaks. To date, 27 cases of ligase IV
deficiency have been reported. Major clinical features are severe
prenatal and postnatal growth restriction (H and HC), immuno-
deficiency, pancytopenia and lympho-reticular malignancies.
Other inconstant characteristics include feeding difficulties and
hypergonadotropic hypogonadism. Conclusion: Ligase IV defici-
ency syndrome has to be considered in the differential diagnosis of
patients with MPD, especially if associated with immune and
haematological anomalies. The diagnosis is important for the follow-
upof the patients, since they are at risk for cancer development due to
a constitutive hypersensitivity to ionising radiations.
P1-97
High Frequency of Hypomorphic Allelic Haplotypes of
the gh1 Proximal Promoter in Patients with
Proportional Undergrowth and Isolated GH
Deficiency
Angel Campos-Barrosa,b, Ana Gómez-Núñeza, Olga Zurita-Múñoza,
Elena Gallego-Gómezc, Jaime Cruz-Rojoc, Lucı́a Garzónc,
Cristina Luzuriaga-Tomásd, Isolina Riaño-Galáne,
Carolina Bezanilla-Lópezf, José Marı́a Donate-Legazg,
Mercedes Marbán-Calzónh, Sara Rupérezi, Florinda Hermosoj,
Emma Lara-Orejask, Ma Victoria Borrás-Pérezl, Jose Manuel
Rius-Perism, Beatriz Garcı́a-Cuarteron, Isabel González-Casadoo

aHospital University La Paz, INGEMM, IdiPAZ, UAM, Madrid,
Spain; bCIBER de Enfermedades Raras (CIBERER U753), ISCIII,
Madrid, Spain; cDepartment of Paediatric Endocrinology, Hospital
Universitario 12 de Octubre, Madrid, Spain; dDepartment of
Paediatric Endocrinology, Hospital University Marqués de
Valdecilla, Santander, Spain; eDepartment of Paediatrics, Hospital
San Agustı́n, Avilés, Spain; fFundación de Alcorcón, Department of
Paediatrics, Hospital University, Madrid, Spain; gDepartment of
Paediatrics, Hospital Sta Marı́a del Rosell, Murcia, Spain;
hDepartment of Paediatrics, Hospital La Mancha Centro, Ciudad
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Real, Spain; iDepartment of Paediatrics, Hospital Nuestra Sra. De
Sonsoles, Ávila, Spain; jDepartment of Paediatrics, Hospital Clı́nico
Universitario, Valladolid, Spain; kDepartment of Paediatrics,
Hospital Infanta Cristina, Madrid, Spain; lDepartment of Paediatric
Endocrinology, Hospital Gral. de Granollers, Barcelona, Spain;
mDepartment of Endocrinology, Hospital Virgen de la Luz, Cuenca,
Spain; nDepartment of Paediatric Endocrinology, Hospital
University Ramón y Cajal, Madrid, Spain; oDepartment of Paediatric
Endocrinology, Hospital University La Paz, Madrid, Spain

Background: Although isolated GH deficiency (IGHD) is one
of the most frequent causes of postnatal proportional under-
growth, up to 85–90% of IGHD cases are still classified as
idiopathic. On the other hand, previous reports identified up to 40
different GH1 proximal promoter haplotypes, some of which show
hypomorphic effects, significantly reducing GH1 expression levels.
Objective and hypotheses: To investigate the frequency of GH1
proximal promoter hypomorphic allelic haplotypes in a cohort of
patients with IGHD. Method: Subjects: 53 children with
proportional undergrowth and IGHD (height !K2.5 SDS and
peak GH !10 ng/ml). Molecular studies: Mutation screen-
ing/genotyping of the coding sequences, intron/exon boundaries
and regulatory regions of GH1; GH1 proximal promoter haplotype
classification was performed according to Horan et al. (2003) and
Wolf et al. (2009). Results: We identified a total of 19/53 (35.8%)
patients presenting with hypomorphic allelic haplotypes of the
GH1 proximal promoter. Three out of 53 patients (5.7%)
presented also with three known GH1 mutations c.291C1GOA,
p.Arg42Cys and p.Arg209His, in heterozygosis, located in GH1
intron 3, and exons 2 and 5 respectively. Conclusion:Up to 36%of
the examined patients with proportional undergrowth and IGHD
present with hypomorphic allelic haplotypes of the GH1 proximal
promoter. These novel data suggest that the hypomorphic allelic
haplotypes of the GH1 proximal promoter represent an important
causative/contributing factor of IGHD, which has been under-
estimated or overseen so far. Furthermore, according to the clinical
information submitted by the referring endocrinologists, most of
the patients presenting with GH1 promoter hypomorphic allelic
haplotypes who were treated with rhGH showed a positive
response. Previous reports have shown that the GH1 proximal
promoter haplotype diversity is the consequence of a very high rate
of interlocus gene conversion, which is caused by the high degree of
sequence homology (O92%) between the 5 genes present in
chromosome 17 GH cluster. Funding: This work was supported
by grants: PI09/01266 and PI12/00643 from the Spanish Ministry
of Health (ISCIII) to A.C-B; S22010/BMD ENDOSCREEN-CM to
A.C-B and I.G-C., and by an Investigator Initiated Research Grant
from Pfizer (IIR WI181614) to A.C-B and I. G-C.
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GH Excess in McCune–Albright Syndrome
Daniele Tessarisa, Alison M Boyceb, Patrizia Matarazzoa,
Roberto Lalaa, Michael T Collinsb

aPediatric Endocrinology, Regina Margherita Children Hospital,
University of Torino, Turin, Italy; bSkeletal Clinical Studies Unit,
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National Institute of Dental and Craniofacial Research, National
Institutes of Health, Bethesda, Maryland, USA

Background: McCune–Albright Syndrome is a combination
of polyostotic fibrous dysplasia (BFD), café’-au-lait skin pigmenta-
tion and hyperfunctioning endocrinopathies. It results from
postzygotic mutations in a-subunit of the Gsalfa protein and the
consequent phenotype is a mosaic with high degree of clinical
variability. Objective and hypotheses: The aim of the study is
determine prevalence and characteristics of GH hypersecretion
(GHH) in MAS. Method: 31/142 (21.8%) patients with GHH are
identified. In all we study auxological data, biochemical GHH
(IGF1 Z-score, random GH, GH after OGTT), association with
prolactine hypersecretion (PH), possible abnormal pituitary MRI,
BFD, other endocrinopathies and response to medical and other
treatment. Results: Average age at diagnosis is 13.9 y.o. (from 3 to
36). Male are 18/31 (58%), female are 13/31 (42%). PH occurs in
27/31 (87%). Pituitary adenoma is evidenced in 16/31 (52%), while
craniofacial and long bone FD are evidenced in 100%. Medical
treatment was performed in 25/31: in 17 ocreotide 10–30 mg
i.m./month, in 5 ocreotide 30 mg i.m./month and pegvisomant
20 mg s.c./day, in 1 ocreotide 30 mg i.m./month, pegvisomant
20 mg s.c./day and pipuitary irradiation, in 2 ocreotide 30 mg
i.m./month and transphenoidal pituitary surgery (one died for
post-operative complications). 19/24 (79%) have complete control
of GHH (K2 !IGF1 Z-score! C2), three patients are non-
compliant to therapy. Conclusion: GHH can occur from child-
hood to adulthood above in 20% ofMAS patients and when present
is always associated with BFD. Micro or macro-adenoma is
evidenced only in half of cases because the pituitary gland is often
diffusely involved with areas of somatotroph hyperplasia. Medical
therapy (ocreotide and pegvisomant) realize a good control of
disease that is important to prevent a higher risk of BFDmorbidity.
Pituitary surgeon and irradiation are respectively the second and
the third options due to thickness of BFD, post-operative
complications and possible malignant transformation of BFD.
P1-99
GH Hypersecretion in Children with NF1 and
Optic Pathway Gliomas
Stefania Pedicellia, Paola Cambiasoa, Marina Macchiaiolob,
Stefania Galassic, Angela Mastronuzzid, Francesca Del Bufalod,
Graziamaria Ubertinia, Marco Cappaa

aUnit of Endocrinology and Diabetes, Bambino Gesu Children’s
Hospital, IRCCS, Rome, Italy; bRare Diseases and Medical Genetics,
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy;
cNeuroradiology Unit, Department of Imaging, Bambino Gesù
Children’s Hospital, IRCSS, Rome, Italy; dDepartment of Pediatric
Hematology-Oncology, Bambino Gesù Children’s Hospital, IRCCS,
Rome, Italy

Background: The association of NF1 with optic pathway
glioma (OPT) and GH hypersecretion was initially described in
some isolated cases, while the presence of PP was more frequently
reported in these patients. Association of gigantism and
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precocious puberty (PP) in five children with OPT (isolated in two
and associated with NF1 in three cases) has been recently
published. Aims: To evaluate the frequency of GH hypersecretion
in children with NF1 and OPT, to verify the association of gigantism
and PP in these patients, to find a possible correlation of GH
hypersecretion and theMRIpatterns ofOPT.Methods:We selected
all patients with NF1 and OPT followed in our hospital. All of them
underwent auxological evaluation. Children with clinical signs of
gigantism (height O2 S.D. and/or growth velocity O2 S.D.) were
submitted to biochemical study, including IGF1, IGFBP3, FT4, TSH,
PRL, OGTT for glucose, insulin and GH levels, and bone age.
Children with clinical signs of PP underwent GnRH test for LH and
FSH and testosterone/estradiol levels, bone age, pelvic ultrasound in
girls. MRI patterns of gliomas was reassessed by the same
neuroradiologist. Results: Sixty one patients with NF1 and OPT
(35 boys, age 2.1–17.9 years) were included in the study. Seven out of
61 (11.5%) presented clinical signs of gigantism. All of them showed
IGF1 and IGFBP3 levels O2 S.D. and lack of GH levels suppression
after OGTT was demonstrated in four cases. PP was confirmed in
four children, isolated in three cases and associatedwith gigantism in
one boy.MRI inall childrenwith gigantismshowedextensionofOPT
at least to pre-chiasmal region. Conclusion: GH hypersecretion is
often associated with OPT in NF1 children and it is more frequent
than PP. There is evident correlation between extention of glioma
and presence of GH hypersecretion.
P1-100
Atypical Features in Patients with Leprechaunism
Suggesting a Wide Clinical Spectrum of Disease
Harshini Katugampolaa, Nicola Improdaa, Pratik Shaha,b,
Hannah Gordona, Rakesh Amina,b, Catherine J Petersa,b,
Robert K Semplec, Mehul T Dattania,b

aLondon Centre for Paediatric Endocrinology, Great Ormond Street
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Institute of Metabolic Science, Addenbrooke’s Hospital, University
of Cambridge, Cambridge, UK
Table 1. (for abstract P1-100)

Patient 1 2 3

Mutation Homozygous p.R1092Q Paternal c.576COG,
p.l119M and maternal
c.334COT, p.R1039X

Homozygous

Age rhIGF-1 start (years) 13.3 (second course) 1.6 0.1
RhIGF-1 duration (years) 0.3 10 0.3
Age (years)/cause of death 14.7/unknown (recurrent

sepsis and ketoacidosis)
1.3/liver dysfu

Thyroid Secondary hy
Skin Diffuse psoriatic skin rashes Hyperkeratos
Liver Progressive ci
Clotting abnormalities Low factor IX Prolonged coa

fibrinogen
Eyes Bilateral cataract probably

secondary to
hyperglycaemia

Divergent squint astigmatic
myopia

Heart Mild bi-ventricular
hypertrophy

Biventricular

Gut Protein losing
Electrolyte disturbancies Hypokalaemia

110
Background: Donohue syndrome (DS) is the most severe form
of insulin-resistance due to autosomal recessive mutations in the
insulin receptor gene. Typical features include pre-/postnatal growth
impairment, hyperinsulinaemic hyperglycaemia with fasting hypo-
glycaemia, nephrocalcinosis, recurrent sepsis, little adipose tissue,
soft tissue overgrowth, hirsutism, acanthosis nigricans and facial
dysmorphism. However, additional comorbidities may be present,
affecting prognosis. Case series: We describe four males with DS,
treated with bolus rhIGF-1. Patients 1 and 3 were treated for three
months, but manifested severe comorbidities (liver and respiratory
failure) and sudden death. Patient 1 received a 3-year rhIGF-1 trial
until age 5 years, and was referred at age 11.5 years with diabetes
mellitus and recurrent ketoacidosis. Patient 2 received rhIGF-
1/IGFBP3 until age 8 years and was then started on rhIGF-1. Table 1
summarizes the clinical picture of our cohort. Conclusion: We
report for the first time the presence of clotting abnormalities,
diffuse psoriatic skin rashes and protein-losing inflammatory
enteropathy in patients with DS. The relationship between
additional comorbidities and genotype needs to be defined.
P1-101
Does Type 1 Childhood Diabetes Start In Utero?
Zvi Larona,b,c, Christiane Hampea,b,c, Lester Shulmana,b,c

aSchneider Children’s Medical Center, Petah Tikva, Israel; bSackler
Faculty of Medicine, Tel-Aviv University, Tel Aviv, Israel,
cUniversity of Washington, Seattle, Washington, USA

Background: In the last decades a rapid increase in the incidence
of childhood type I diabetes (TIDM) has been reported worldwide.
To stop theprogressively advancing process immunosuppressive and
nutritional trials have beenmade, but failed. Epidemiological studies
by our group performed in several countries have shown that the
season during which children who developed TIDM were born
differed fromthat in the general population; suggesting that the initial
trigger for TIDM was more likely to occur during the yearly viral
epidemics. Objective and hypotheses: To test the above
4

p.G84Q Homozygous c.1924TOC, p.W642R

0.1
0.5

nction: respiratory infection

pothyroidism Secondary hypothyroidism
is Hyperkeratosis
rrhosis Mild cholestasis/hypoalbuminaemia
gulation, deficits in factors II, IX, XI,
, ATIII, Prot C

Prolonged coagulation, deficits in factors II, IX, XI,
fibrinogen

hypertrophy Mild pulmonary valvar stenosis, patent foramen ovale and
ductus arteriosus, left ventricular hypertrophy

inflammatory enteropathy
Hypokalaemia and hyponatreamia
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hypothesis we collected maternal and cord blood sera from 107
healthy pregnant women (mean age 30.7 years) in winter during a
viral season. Method: We tested for GAD 65 autoantibodies, and
anti-rota and cox B3 antibodies. Results: GAD 65 Ab and rotavirus
Ab present in both maternal and cord blood correlated with an odd
ratio of 6.89 (95% CI: 1–46.7). For five, 22 and 17 pregnancies
antibodies to GAD 65, rotavirus and CoxB3, respectively, were
detected in cord blood only and not in the maternal serum. In ten
pregnancies, rotavirus antibody titres in the cord blood exceeded
those in the corresponding maternal serum by 2.5–5-fold.
Conclusion: The concurrent presence of GAD 65 antibodies in
cord blood and their mothers may indicate autoimmune damage to
islet cells during gestation, caused by cross-placental transmission of
viral infections, or antibodies. If the continuing study will confirm
our findings pregestational antiviral vaccination will cause preven-
tion or at least reduction in the incidence of childhood TIDM.
P1-102
The Role of HNF1B in Human Pancreas Development
and Diabetes
Ranna El Khairia, Andrew Hattersleyc, Ludovic Valliera,b

aWellcome Trust Sanger Institute, Cambridge, UK; bDepartment of
Surgery, Wellcome Trust-MRC Stem Cell Institute Anne McLaren
Laboratory, University of Cambridge, Cambridge, UK; cInstitute of
Biomedical and Clinical Science, University of Exeter Medical
School, Exeter, UK

Background: Diabetes mellitus is a heterogeneous disorder
with multiple aetiologies. Monogenic diabetes accounts for an
estimated 2–5% of cases and is often associated with impaired
pancreas development and b-cell dysfunction. Heterozygous
mutations in the transcription factor, HNF1B, result in multi-
system disease including diabetes due to b-cell dysfunction,
hepatic insulin resistance and pancreatic hypoplasia. However, the
mechanisms that underlie development of diabetes in HNF1B
mutation carriers are still not fully understood due to lack of an
appropriate model system. Human pluripotent stem cells (PSCs)
are capable of self-renewal and have the potential to differentiate
into any cell type in the body. They are therefore ideally suited
to model human developmental diseases. Objective and
hypotheses: We propose to use a human pluripotent stem cell-
based model system to determine the molecular mechanisms by
whichHNF1Bmutations cause pancreatic hypoplasia and diabetes.
Method: Human PSC models of HNF1B-associated diabetes will
be created through knockout of HNF1B in human embryonic stem
cells (ESCs) and generation of induced pluripotent stem cells
(iPSC) from patients. HNF1B deficient PSCs will be differentiated
along pancreatic and hepatic lineages to investigate the effect of
HNF1B mutations on human pancreas and liver development and
function. Results: Initial experiments analysed the normal
expression pattern of HNF1B and showed upregulation of
HNF1B at the foregut stage, and during pancreatic and liver
specification. Preliminary experiments also showed that hPSCs-
derived hepatocyte-like cells can potentially be used to study
insulin-mediated regulation of metabolism in hepatocytes.
Conclusion: Human cellular models can be used to study the
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molecular mechanisms by which specific genotypes and epigenetic
factors cause diabetes. The differentiation of PSCs along the
pancreatic and hepatic lineages presents a unique tool to identify
new genes that contribute to diabetes pathogenesis and novel
therapeutic targets. Funding: This work was supported by
funding from the Wellcome Trust.
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Molecular Characterization of a Novel Non-stop
KCNJ11 Mutation Associated with a Dual Focal and
Diffuse Hyperinsulinaemic Hypoglycaemia
Phenotype
Ved Bhushan Aryaa, Qadeer Azizb, Sarah E Flanaganc, Sian Ellardc,
Andrew Tinkerb, Khalid Hussaina

aUCL Institute of Child Health, London, UK; bWilliam Research
Harvey Institute, Queen Mary University London, London, UK;
cUniversity of Exeter Medical School, Exeter, UK

Background: Hyperinsulinaemic hypoglycaemia (HH) has
two main histological subtypes: diffuse and focal. Diffuse HH are
most commonly due to recessive or dominant ABCC8/KCNJ11
mutations. Focal HH results due to somatic loss of the maternal
11p allele involving the ABCC8 and KCNJ11 region in patients
with paternally inherited ABCC8 or KCNJ11 mutation. Aim: To
molecular characterise a novel non-stop KCNJ11 mutations
associated with a unique dual clinical phenotype of focal and
diffuse HH. Patients and methods: A female infant with
paternally inherited heterozygous KCNJ11 mutation (c.1171TO
C; p.*391Rext*94 Kir6.2), presented with diazoxide unresponsive
HH. First 18F-DOPA-PET suggested focal lesion in tail, which was
resected. Tissue histology and microsatellite analysis confirmed
focal HH. Post-resection, HH persisted and repeat 18F-DOPA-PET
suggested diffuse disease. A second limited pancreatectomy was
undertaken. Tissue histology and microsatellite analysis confirmed
diffuse HH. After second resection, the patient was diazoxide
responsive. Point mutation of Kir6.2 was introduced in the human
Kir6.2 cDNA in the pcDNA3.1 plasmid by site-directed mutagen-
esis. HEK293 cells were transfected withWT hamster SUR1 cDNA
and mutant human Kir6.2 cDNA using FuGENE. Functional
properties of channels were studied using whole-cell patch-clamp
recordings. Both homogenous and heterozygous expressions of the
mutants were studied. Results: Currents equivalent to endogenous
HEK293 cells currents were noticed when mutant p.*391Rext*94
Kir6.2 subunit was expressed with WT SUR1 subunit (53G
10pA/pF vs. 80G33pA/pF). This suggested negligible KATPcurrent,
consistent with the diazoxide-unresponsive clinical picture before
the resection of focal lesion. With heterozygous p.*391Rext*94
Kir6.2 expression (1:1 molar ratio of WT and mutant Kir6.2 units,
withWT SUR1 subunits) to simulate the situation in the rest of the
pancreas, significantly reduced but diazoxide responsive KATP

currents were observed (325G54pA/pF vs. 147G43pA/pF;
PZ0.03). Conclusion: This study describes the first reported
dual focal and diffuse HH phenotype with KCNJ11 mutations.
Molecular characterization supports the observed clinical pheno-
type. Funding: This work was supported by MRC UK.
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a Patient with Dual Genetic Aetiology (HNF4A and
ABCC8 Mutation)
Dinesh Giria, Sarah E Flanaganb, Julie Parka, Sian Ellardb, Mo Didia,
Senthil Sennaippana
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Background: Congenital hyperinsulinism (CHI) results from
unregulated insulin secretion from pancreatic b-cells, which leads
to persistent hypoglycaemia. Mutations in nine different genes
are reported and phenotypic variability exists both within and
between the genetic subgroups. Variable penetrance has been
described in some families with the same mutation; for example
HNF4A mutations cause neonatal hypoglycaemia and/or maturity
onset diabetes of the young (MODY). Case: A male born at 35
weeks gestation with a birth weight of 4.3 kg (C3.6 SDS) had
recurrent hypoglycaemic episodes from day one of life. Investi-
gations revealed a raised plasma insulin (1357 pmol/l) and
C-peptide (3280 pmol/l) with supressed plasma free fatty acids
and b-hydroxybutyrate during hypoglycaemia (glucose
!0.5 mmol/l). Diazoxide (5 mg/kg per day) was started with a
progressive increase to 20 mg/kg per day to maintain euglycaemia.
His father was slim, had been diagnosed with diabetes mellitus
in his thirties and was on Metformin. The paternal grandmother
was also diabetic. There was no family history of hypoglycaemia.
Sequence analysis identified a heterozygous HNF4A mutation
(p.R245P) and two heterozygous ABCC8 mutations (p.G92S;
p.A1185V) in the proband. The p.A1185V ABCC8 mutation had
been inherited from his unaffected mother and the p.R245P
HNF4A and p.G92S ABCC8 mutations from his father. All three
mutations are novel, affect conserved residues, and are predicted
to be pathogenic by in silico analysis. It is therefore likely that the
CHI in the proband is resulting from a dual aetiology.
Identification of a HNF4A mutation in the father is consistent
with a diagnosis of MODY. He has subsequently switched
treatment to Gliclazide resulting in improved glycaemic control.
Conclusion: HNF4A CHI is often transient and responsive to
diazoxide. In contrast recessively inherited ABCC8 mutations
usually cause diazoxide-resistant CHI. Interestingly, our patient is
responsive to diazoxide despite the dual genetic aetiology. The
mechanism(s) underlying the molecular interaction between
HNF4A and ABCC8 mutations are unclear.
P1-105
Fluoxetine Induced Hypoglycaemia in a Patient with
Congenital Hyperinsulinism on Lanreotide Therapy
Dinesh Giri, Zoe Yung, Kelly Stirrup, Mo Didi, Senthil Seniappan
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Background: Lanreotide is a long acting somatostatin
analogue that has been used successfully in the treatment of
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congenital hyperinsulinism (CHI) in patients who are unrespon-
sive or intolerant to diazoxide. Antidepressant drugs are reported
to cause alterations in blood glucose homeostasis in adults with
diabetes mellitus. We report a patient with persistent CHI on
Lanreotide therapy, who developed recurrent hypoglycaemia
following Fluoxetine therapy. Case: A 15-year-old girl with
persistent CHI was initially managed with diazoxide therapy.
Genetic analysis revealed a de novo heterozygous novel ABCC8
mutation. 18-Fluro DOPA PET CT scan revealed a diffuse disease.
She developed troublesome hypertrichosis on diazoxide therapy.
This had a major impact on her quality of life and there were
episodes of deliberate self-harm needing psychological assistance.
A trial off diazoxide revealed persistent hyperinsulinaemic
hypoglycaemia. Hence Lanreotide was commenced subcu-
taneously (30 mg, once monthly). The continuous blood glucose
monitoring on monthly Lanreotide injections revealed good
glycaemic control. Her quality of life improved and hypertrichosis
reduced. Six months later, she developed depression due to
psychosocial problems at school. She was commenced on
Fluoxetine (20 mg/day) by the psychiatry team. She subsequently
developed recurrent hypoglycaemic episodes (blood glucose
!3.5 mmol/l) and hence Fluoxetine was discontinued, following
which the hypoglycaemic episodes resolved within a week. She is
currently maintaining normoglycaemia on monthly Lanreotide
injections. Conclusion: Fluoxetine has been associated with
hypoglycaemia, hypoglycaemia unawareness, and increased
insulin sensitivity in patients with diabetes mellitus. We report,
for the first time, hypoglycaemia secondary to Fluoxetine in a
patient with CHI. Hence, close blood glucose monitoring should
be undertaken in patients with disorders of glucose homeostasis
(CHI and diabetes mellitus) who are commenced on
antidepressants.
P1-106
Influence of Nocturnal Glycaemia on Ventricular
Repolarisation and Heart Rate Variability in
Prepubertal Children with Type 1 Diabetes
Marie-Béatrice Saadea,b,c, Aurélien Pecqueta, Patrick Pladysa,b,c,
Alain Beuchéea,b,c, Fabienne Peléa, Sylvie Nivota, Marc de Kerdaneta

aCentre Hospitalier Universitaire, Pôle médicochirurgical de
Pédiatrie et de Génétique Clinique, Rennes, France; bLaboratoire de
traitement du signal, Inserm 1099, Rennes, France; cCentre
Hospitalier Universitaire, Service d’Epidémiologie et de Santé
Publique, Rennes, France

Background: ‘Dead in Bed syndrome’ mechanism in child-
hood diabetes remains unknown. The hypothesis is that a
nocturnal hypoglycaemia could lead to arrhythmias related to
abnormal ventricular repolarisation. Objective and hypotheses:
To look for a relationship between spontaneous fluctuations of
nocturnal glycaemia, ventricular repolarization and heart rate
variability (HRV) in prepubertal children with type 1 diabetes.
Method: Continuous glycemic together with electrocardiographic
Poster Presentations



monitoring were performed for 1–2 nights at home in 29
prepubertal children with type 1 diabetes. QT apex length and
HRV (linear and non linear methods) were compared between
hypoglycemic and normoglycaemic periods and between hyper-
glycemic and normoglycaemic periods. We evaluated correlations
between HRV and ventricular repolarization parameters recorded
in a stable euglycaemic period and clinical and biological variables
(age, sex, BMI, duration of diabetes, HbA1c, percentage of
hypoglycemia over the past 3 months). Results: No difference
for QT length or HRV parameters were found between periods of
hypoglycemia (nZ6) and hyperglycaemia (nZ17) compared to
euglycaemic phases. During euglycaemic phases (nZ21), lower
low frequency (LF) was significantly correlated with the frequency
of hypoglycemia over the past 3 months (PZ0.03). Tiertile
comparison analysis confirmed it and found significant differences
between children with high and low hypoglycaemias frequency
in LF, SD2 (P!0.05). There was a negative correlation between
Alpha 1 and HbA1c (PZ0.03) and high frequency (HF) tended to
be positively correlated with HbA1c (PZ0.05). Tiertile compari-
son analysis found significant differences between children with
high and low HbA1c in HF, rmssd, SD1 (P!0.05). Conclusion:
We did not find that spontaneous nocturnal glycemic variations,
including hypoglycemia, induced changes in ventricular repolar-
ization and heart rate variability in prepubertal children with type
1 diabetes. However, frequent hypoglycaemias over the past 3
months could have an influence on nocturnal autonomic balance.
Funding: This work was supported by the COREC Grant (CHU
Rennes) (2010).
P1-107
Changes in Serum Protein Expression in
Small-for-Gestational-Age Newborn Infants at
Different Gestational Ages
Ramón Cañetea, Marı́a Dolores Ruiz-Gonzálezb,
Marı́a Dolores Cañetec, José Luis Gómez-Chaparrod,
Nieves Abril-Dı́aze, Juan Luis López-Bareae

aUnidad de Endocrinologı́a Pediátrica. HURS (IMIBIC), Córdoba,
Spain; bUnidad de Neonatologı́a, Servicio de Pediatrı́a. HURS,
Córdoba, Spain; cGrupo PAIDI CTS-329 (IMIBIC), Córdoba, Spain;
dUnidad experimental Distrito de Córdoba (UEDC), Córdoba,
Spain; eDepartamento de Bioquı́mica y Biologı́a Molecular, UCO,
Córdoba, Spain

Background: Small-for-gestational-age (SGA) newborn
infants (NB) may present long-term comorbidities influencing
their metabolism, growth and/or development. Although their
serum proteome is unknown, altered expression of the proteome
profile may provide information on their physiopathology and
lead to the discovery of biomarkers for postnatal complications.
Aim: To detect changes in the serum proteome in SGA-NB vs
adequate-for-gestational-age (AGA) newborns during the first
month of postnatal life. Population and method: A total of 43
SGA-NBs and 45 AGA-NBs were divided into three groups (15
54th Annual Meeting of the ESPE
SGA/15 AGA, respectively): Group 1, 29–32 weeks; Group 2, 33–
36 weeks; Group 3, S37 weeks. Inclusion criteria: signed informed
consent, weight at birth !p10 (Carrascosa curves), and absence of
congenital genetic abnormality, malformation or infection. Three
samples were taken: at birth, 7–10 and 28–30 days. For proteome
techniques (2DE-PAGE) to assess differential expression of
proteins, spot analysis was carried out using the Proteomweaver
v 4.0. software package; proteins were identified by MALDI-
TOF/TOF, and Western Blot was used for validation purposes.
Results: Differences were found in the expression of 33 proteins,
all identified. One (LPIAT1) was present only in SGA-NBs. Seven
(SUMO3, APOL1, ICLC6, DEFB108A, IGLC2 KRT9 and
CCDC51) were found only in AGA-NBs. A total of 20 were
overexpressed (five Albu, GSN, APOE, KRT10, SLC41A2,
ANAPC2, APOA1, UPG2, two SERPIN1, DNAH6, Apoh, Prdx2,
FGB, and two TFS) and 5 were underexpressed (FCN2, two VTNs,
RAB35, and Apoh-fragment) in SGA-NBs. LPIAT and SERPIN1
were found in all SGA-NB groups at all stages. Conclusions:
Significant differences between SGA-NBs and AGA-NBs at
different ages were found for the expression of proteins involved
in phospholipid synthesis, protein ubiquitination, lipid transport,
antimicrobial activity and the innate immune response. In SGA-
NBs, expression of LPIAT1 and SERPIN1 may be an adaptive
response to protect the brain in an adverse foetal environment,
recalling Barker’s foetal programming theory. This is the first study
to evaluate changes in the serum proteome of SGA-NBS as a
function of gestational age: 1, 7 and 30 days after birth.
P1-108
Liver ER Stress and Intrauterine Growth Retardation
in Rats
Annalisa Deodatia, Josepmaria Argemib, Antonella Puglianielloc,
Daniela Germanic, Roberto Ferrerob, Tomas Aragonb,
Stefano Cianfarania,d

aMolecular Endocrinology Unit, Tor Vergata University-‘Bambino
Gesù’ Children’s Hospital, Rome, Italy; bDepartment of Gene
Therapy and Gene Expression Regulation Centro de Investigacion
Medica Aplicada (CIMA) and Instituto de Investigacion Sanitaria de
Navarra (IDISNA), Pamplona, Spain; cDepartment of Systems
Medicine, ‘Tor Vergata’ University, Rome, Italy; dDepartment of
Women’s and Children’s Health, Karolinska Institutet, Stockholm,
Stockolm, Sweden

Background: Endoplasmic reticulum (ER) is the site where
proteins are folded. Perturbation of ER homeostasis activates a set
of ER-to-nucleus signaling reactions known as the unfolded
protein response (UPR). Metabolic stress causes UPR activation
which contributes to the development of insulin resistance and
metabolic syndrome. As UPR can be activated by nutrient and
oxygen starvation, we postulated that intrauterine growth
restriction may trigger UPR signaling and thereby contribute to
the metabolic risk of IUGR subjects. Objective and hypotheses:
i) to evaluate liver UPR and ii) to determine the functional
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consequences of UPR in IUGR rat pups. Method: Sprague-
Dawley pregnant rats underwent surgery for uterine artery ligation
at day 19 of gestation. Approximately 8 h after delivery, pups were
weighed and killed. Tissue was immediately harvested and stored
at !808C. The expression of genes that regulate liver UPR and
their metabolic targets were investigated in 14 SHAM and 14
IUGR pups. Results: IUGR animals had significantly lower birth
weight than controls (P!0.001). No significant differences were
observed in blood glucose and insulin levels at birth. IUGR
animals showed significantly higher NEFA blood levels (P!0.001).
A significant increased expression of XBP1s mRNA (P!0.01),
Erdj4 mRNA (P!0.05) and Bip mRNA (P!0.05) was observed in
liver of IUGR pups. In IUGR pups the gene expression of Pck1 and
G6pc (gluconeogenesis genes) and Acc2, Dgat2 and Scd1
(lipogenesis genes) was significantly upregulated (P!0.05).
Conclusion: We document hepatic UPR activation by uteropla-
cental insufficiency in newborn animals. Specifically, the IRE1a
and ATF6 UPR signalling branches display higher levels of
activation. In IUGR newborn pups, UPR activation correlates with
the increased levels of mRNAs encoding lipogenic and gluconeo-
genic enzymes. Our findings suggest that hepatic ER stress/UPR
signalling may play a role in the metabolic risk associated to
intrauterine growth retardation.
P1-109
Continuous Subcutaneous Infusion of Recombinant
LH and FSH During Early Infancy Promotes Testicular
Descent in Congenital Hypogonadotropic
Hypogonadism
Anne Sophie Lambert, Philippe Lucchini, Claire Bouvattier,
Pierre Bougnères

Paediatric Endocrinology, Le Kremlin Bicetre, France

Context: Cryptorchidism, a common consequence of HH, is
treated with orchiopexy. We previously observed that continuous
subcutaneous infusion of gonadotropins restored normal serum
testosterone and inhibin B concentrations in two infants with
hypogonadotropic hypogonadism (HH) and was associated with
testicular descent in one. Objective: Test if subcutaneous
gonadotropin infusion within the first year of life can allow
testicular descent in eight boys with HH and bilateral cryptorchid-
ism, aged 0.25–11 months. Methods: Continuous subcutaneous
infusion of rhLH and rhFSH at a daily rate of 50 and 75–150 UI,
respectively, aiming at AMH and inhibin B levels normally
observed during postnatal mini-puberty. Results: In response to
gonadotropin infusion, serum LH and FSH increased to 4.6G1.3
and 33G9 UI/ml, inhibin B 369G145 pg/ml, AMH 748G
361 pmol/ml, testosterone 3.6G1.4 ng/ml. Testicular descent was
bilateral in 6/8 patients after 3.6G1.7 months of treatment and
unilateral in 1/8. Testes re-ascension in one case was treated by
surgery. Testes and penis reached normal dimensions. Con-
clusion: Gonadotropin infusion in early infancy seems able to
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induce complete testicular descent in most cases of cryptorchidism
due to HH. If confirmed, this may allow infants to avoid surgical
correction.
P1-110
Neonatal Screening Program for Central Congenital
Hypothyroidism
Debora Braslavskya, Laura Prietob, Ana Keselmana,
Laura Gruñeiro de Papendieckb, Rosa Enacana,b,
Virginia Mendezb, Ignacio Bergadáa, Ana Chiesaa,b

aCentro de Investigaciones Endocrinológicas (CEDIE) Dr César
Bergadá, CONICET-FEI-División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina; bFundación de
Endocrinologı́a Infantil (FEI), Buenos Aires, Argentina

Background: Congenital hypothyroidism (CH) comprises a
heterogeneous group of disorders that includes diseases of the
hypothalamo-hypophyseal system. The latter are missed on TSH
based screening programs leading to increased morbidity and
mortality. Additional T4 determinations, allows an early detection
of CH of central origin (CH-C). Objective and hypotheses: To
report the findings of a neonatal screening program based on
determination of TSH and T4 for early detection of CH-C.
Method: Between June 2014 to March 2015, 29 100 term
newborns aged 2–7 days, were included. Screening strategy
included TSH (IFMA Delfia), cutoff 10 mU/l and T4 (FIA
Delfia), cutoff 4.5 mg/dl serum, (K2.3 SDS) in filter paper blood
samples. Infants suspicious of CH-C were referred to a paediatric
endocrinologist. They underwent a thorough clinical assessment
and determination of serum TSH, T4, fT4, T3, thyroglobulin,
antithyroid-antibodies, cortisol, GH, prolactin, LH, FSH, tes-
tosterone (boys), glycaemia and electrolytes. Serum TBG was
performed in patients likely to have hypoTBGemia. Brain imaging
was performed. Results: Nineteen patients with low T4 and TSH
!10 mU/l were recalled (mean age 3.1 days). Of these, ten infants
had transient hypothyroxinemia (nine non-thyroidal illnesses; one
healthy). Five boys had hypoTBGemia (mean T4 2.6 mg/dL; TBG
!3.5 mg/dl). Three had permanent CH-C (meanT4 3.9 mg/dl) due
to a hypothalamo-hypophyseal disorder (1:9700). These patients
remained hospitalized due to morbid conditions (one hyperna-
tremia; two hypoglycaemias). All of them had multiple pituitary
hormone deficiency. MRI showed midline defects. One additional
patient with poor weight progression and cholestasis normalized
T4 but remained with isolated ACTH deficiency. Hormonal
replacement was instituted at a mean age of 12.2 days.
Conclusion: Inclusion of T4 determination allowed us to identify
CH-C as a prevalent condition, to detect T4 transport defects and
transient hypotiroxinemia due to systemic diseases. In CH-C
infants additional detection of other life-threatening hormone
deficits, facilitated a timely treatment preventing mayor morbidity.
Funding: This work was supported by the Fundación de
Endocrinologı́a Infantil a non profit organization.
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Serum Neurokinin B Level can be Used to
Differentiate Central Precocious Puberty from
Premature Thelarche
Mesut Parlak, Doga Turkkahraman, Hamit Yasar Ellidag,
Ayse Eda Parlak

Antalya Education and Research Hospital, Antalya, Turkey

Background: Neurokinin B and kisspeptin appear to play
main roles in puberty. Aims and objectives: The aim of the
present study was to investigate the diagnostic role of kisspeptin
and neurokinin B in central precocious puberty (CPP) and
premature thelarche (PT).Methods: The girls who presented with
breast development (between 5 and 8 years) were included in the
study. All cases underwent bone age (BA) assesment. Basal serum
FSH, LH and E2 and peak FSH, LH were measured after GnRH
test. Patients who had peak LH O5 mIU/ml and a bone
age/chronological age (CA) ratio O1 were diagnosed as CPP,
while cases who did not have these criteria were as PT. Organic
pathologies were excluded. Healthy, similar age prepubertal girls
were included as control group. Neurokinin B and kisspeptin
levels were measured by ELISA method. Results: The study
included 25 CPP (7G0.8 years), 35 PT (6.8G0.7 years) and 30
controls (6.7G0.7 years). BA, BA/CA ratio, basal LH, peak LH
were significantly different between CPP and PT groups (P!0.05).
Serum kissppeptin and neurokinin B levels were detected as
(2.36G0.47 pg/ml and 2.61G0.32 ng/ml) in CPP, (2.23G
0.43 pg/ml and 2.24G0.23 ng/ml) in PT and (1.92G0.33 pg/ml
and 2.03G0.24 ng/ml) in controls. Kisspeptin and neurokinin B
levels were significantly higher in CPP and PT group compared to
controls (P!0.05). While neurokinin B level was significantly
different between CPP and PT groups (P!0.01), no significant
difference was found in kisspeptin level. Neurokinin B value of
2.42 ng/ml provided the most appropriate level with a sensitivity
of 84% and specificity 77.1% differantial diagnosis of CPP and PT.
Conclusions: Increased serum levels of kisspeptin and neurokinin
B in patient with PTand CPP suggest that they play role during the
initiation of puberty. Neurokinin B could be used to differentiate
with CPP from PT.
Table 1. Aetiological spectrum, clinical and laboratory features of ea

Diagnosis Ovarian cyst

McCune Albright

Syndrome Testotoxicosis Hypothyroidism

Adren

tumor

Patient Number (%) 47 (37%) 34 (26%) 5 (4%) 7 (5.5%)

Sex F/M 47/0 34/0 0/5 5/2

Mean Age at diagnosis (year) 5.4 (0.4–10.1) 5.2 (0.8–9.6) 4.1 (1.4–8.3) 6.8 (2.8–9.6) 3.4

Height SDS 0.55 (–1.72/3.11) 0.76 (–4.01/5.97) 3.06 (0.9/6.26) K0.76

(K4.47/2.88)

0.91 (

BA-CA (year) 0.6 1.6 3.1 K1.7

Basal FSH (mIU/ml) 0.6 (0.01–3.6) 0.7 (0.01–3.1) 0.4 (0.05–1.03) 4 (0.3–11.7) 0.3

Basal LH (mIU/ml) 0.1 (0–0.72) 0.1 (0–0.65) 0.1 (0.07–0.2) 0.1 (0–0.23) 0.

E2 (pg/ml) 211 (6.2–879) 193.5 (5–2792) 80.5 (40.7–163.7) 25

Peak LH (mIU/ml) 0.6 (0.07–4.9) 0.9 (0–5.1) 1.83 (0.4–2.7)

Peak FSH (mIU/ml) 2.1 (0.2–8.7) 3.8 (0.1–16.6) 4.4 (1–6.7)

Testosterone (ng/ml) 15.6 (2.6–32) 0.5 (0.2–0.84) 4.3

DHEAS (ng/ml) 827

*Values are given as mean (range).
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Aetiological Spectrum and Clinical Characteristics
of 129 Children with Gonadotropin Independent
Precocious Puberty: A Nationwide Cohort Study
Zeynep Ataya, Ediz Yeşilkayab, Senay Savas Erdevec, Leyla Akind,
Erdal Erene, Esra Dögerf, Zehra Aycanc, Zehra Yavaş Abalig,
Ayşehan Akincih, Zeynep Şiklari, Samim Özenj, Cengiz Karak,
Meltem Tayfunl, Filiz Tutunculerm, Gülcan Seymen Karabulutn,
Gülay Karagüzelo, Halil Sağlame, Aysun Bidecif, Selim Kurtoğlud,
Abdullah Bereketa, Serap Turana, Erkan Sarib, Semra Çetinkayab,
Tülay Güranb

aDepartment of Pediatric Endocrinology, Medical School, Marmara
University, Istanbul, Turkey; bDepartmet of Pediatric Endo-
crinology, Gulhane Military Medical Academy, Ankara, Turkey;
cDr Sami Ulus Research Hospitali Department of Pediatric
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Endocrinology, Medical School, Erciyes University, Kayseri, Turkey;
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University, Bursa, Turkey; fDepartment of Pediatric Endocrinology,
Medical School, Gazi University, Ankara, Turkey; gDepartment of
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School, Inonu University, Malatya, Turkey; iDepartment of Pediatric
Endocrinology, Medical School, Ankara University, Ankara, Turkey;
jDepartment of Pediatric Endocrinology, Medical School, Ege
University, Izmir, Turkey; kDepartment of Pediatric Endocrinology,
Medical School, Ondokuz Mayis University, Samsun, Turkey;
lDiskapi Research Hospital, Ankara, Turkey; mMedical School,
Trakya University, Edirne, Turkey; nMedical School, Kocaeli
University, Kocaeli, Turkey; oDepartment of Pediatric Endo-
crinology, Medical School, Karadeniz Technical University,
Trabzon, Turkey

Background: Gonadotropin independent precocious puberty
(GIPP) is caused by a heterogenous group of disorders. With the
exception of congenital adrenal hyperplasia (CAH), disorders
causing GIPP are uncommon, and there are no studies evaluating
the etiologic distribution of GIPP in a large cohort.Objective and
hypotheses: To find out the relative frequencies of each
etiological group in patients with non-CAH GIPP and also to
evaluate the clinical and laboratory features of these patients.
ch diagnostic group. (for abstract P1-112)
ocortical HCG secreting

tumor Leydig cell tumor Ovarian tumor Sertoli call tumor Undetermined

12 (9%) 7 (5.5%) 5 (4%) 5 (4%) 3 (2%) 4 (3%)

7/5 0/5 0/5 5/0 0/3 4/0

(0.8–7.7) 7 (0.3–10.6) 6.1 (4.6–8.8) 7.3 (4–11.3) 6.1 (4.6–7.2) 4.3 (3.3–6.5)

K1.54/3.66) 1.1 (K0.18/4.68) 1.69 (K0.41/3.96) K0.11

(K0.66/1.02)

0.9 (0.03/1.4) 1.18 (0.5/1.73)

2 2.2 4.1 1.6 0.6 3

(0.09–0.7) 0.2 (0.05–0.6) 0.5 (0.1–0.8) 1.5 (0.1–4.8) 0.12 (0.1–0.2) 0.2 (0–0.7)

1 (0–0.6) 0.1 (0.01–0.2) 0.2 (0.1–0.2) 1 (0.1–4.8) 0.08 (0.05–0.1) 0.06 (0.01–0.2)

(10–73.9) 20 (28–48) 29 (9–48) 74.6 (30–170.4)

(1.08–8.79 10.9 (0.1–23.9) 4.7 (0.9–1.6) 1.7 (0.1–4.4) 0.1 (0.03–0.2)

(30–1543) 77.9 (21.8–152)
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Method: In this multicenter, nationwide, web-based study; data
regarding the patients presenting with GIPP (excluding those with
CAH) were gathered. Results: 129 patients (104 females, 25
males) from 28 centres were registered. Functional ovarian cysts
were the most common aetiology and constituted 37% of all cases.
55% of the cysts were located in the right ovary, average cyst size
was 37 mm (10–88 mm). McCune Albright syndrome (MAS) was
the second most common aetiology. Cafe au lait and fibrous
dysplasia were seen in 32 and 44% respectively in MAS patients,
18% had both. HCG secreting tumours were choriocarcinoma of
the liver, hepatoblastoma and germ cell tumors of sellar-
suprasellar region. Patients with adrenocortical tumours presented
at an earlier age than other aetiologies. Ten were carcinomas and
both adrenals were affected equally. Ovarian tumours were mature
cystic teratoma, dysgerminoma, juvenile granulosa tumour and
steroid cell tumour. Conclusion: This largest cohort of non-CAH
GIPP demonstrates that ovarian cysts and MAS predominates
over the other aetiologies. Detailed clinical features of each
diagnostic group will be discussed at the meeting. Funding:
Turkish Pediatric Endocrinology Society Favor Group.
P1-113
Relevance of Astrocytic Signals for GnRH-Neuronal
Function
Johanna Ernsta, Hanna Moellera, Manuel Pfeifera, Sabine Hegera,b

aInstitute of Clinical Biochemistry, Hannover Medical School,
Hannover, Germany; bChildren’s Hospital Bult, Hannover, Germany

Background: Gonadotropin releasing hormone (GnRH)-
secretion is not only regulated by neuronal factors but also by
astroglia cells via growth factors (transforming growth factor a
(TGFa), neuregulin (NRG)), prostaglandin E2 (PGE2) and the
erbB receptor family. Mutations of TGFa and erbB1 result in an
impaired reproductive capacity. Mice show a characteristically
skin phenotype with wavy hair and curly whiskers. The rat strain
SPRD-Cu3 (curly) shows a similar phenotype but the underlying
dysfunction has not been elucidated so far. Objective and
hypotheses: This study investigates the significance of the erbB
signalling pathway in regulating GnRH neuronal function in curly
rats. Method: Pubertal timing, estrous cyclicity and reproductive
performance were analyzed in curly and Sprague Dawley Crl: CD
(SD) (control) rats. Primary hypothalamic astrocytic cell cultures
were utilized to analyze PGE2 secretion after stimulation of the
TGFa-erbB1/erbB2 or NRG-erbB2/erbB4 signalling pathway.
Results: Puberty is delayed in curly compared to control rats
(41G0.4 d vs 35G0.3 d, P!0.0001). Their estrous cycle is
irregular, experiencing seldom ovulation demonstrated by rare
phases of proestrous (10%G1.3 vs 22%G0.8; P!0.0001) and
significantly lesser pups per litter compared to controls (6G0.3 vs
11G0.5 pups/litter, P!0.0001). Stimulation of erbB1/erbB2 with
TGFa did not show a different release of PGE2 in cell cultures
from both rat strains. Moreover, no mutations were present in
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erbB1 or TGFa. In contrast, stimulation of erbB2/erbB4 signalling
pathway with the NRG isoform NRGß2 did not elicit a sufficient
PGE2 release in astrocytic cell cultures from curly animals.
Whereas, the PGE2 response in controls was significant
(P!0.001). Conclusion: The impaired reproductive capacity
and GnRH neuronal function of curly rats is due to a disrupted
NRG-erbB2/erbB4 receptor pathway. Further phosphorylation
analysis of the erbB4 receptor will proof the functional relevance.
P1-114
Screening of Mutations in Idiopathic
Hypogonadotropic Hypogonadism Using a
Targeted Next-Generation Sequencing Approach
Anna Kolodkinaa, Maria Karevaa, Natalia Kalinchenkoa,
Nadezhda Raygorodskayab, Oleg Malievskyc, Olga Fidelinaa,
Evgeny Vasilyeva, Vasily Petrova, Maria Naumovaa,
Anatoly Tiulpakova

aEndocrinology research center, Moscow, Russia; bSaratov state
medical Academy, Saratov, Russia; cBashkir state medical University,
Ufa, Russia

Background: To date at least 30 genes are known to be
associated with idiopathic hypogonadotropic hypogonadism
(IHH). Analysis of all these gene candidates by Sanger sequencing
would be expensive, labour-intensive and time-consuming. Recent
introduction of next-generation sequencing (NGS) enables
simultaneous analysis of multiple gene targets making it an
attractive approach in such conditions as IHH Objective and
hypotheses: To study the spectrum of molecular defects in IHH
using a targeted NGS approach. Method: 25 patients with IHH
(males, nZ23; females, nZ2) were studied. five subjects showed
features of Kallmann syndrome (KS), 20 were normosmic.
‘Hypogonadotropic hypogonadism panel’ genes were sequenced
using a custom Ion Ampliseq gene panel and PGM semiconductor
sequencer (Ion Torrent). Bioinformatic analysis was performed
using Torrent Suite (Ion Torrent) and ANNOVAR (annovar.-
openbioinformatics.org) software packages. Non-synonymous
sequence variants were rated as ‘probably pathogenic’ if they had
allele frequency less than 1% and pathogenic ljb database scores.
Results: 21 heterozygous pathogenic or probably pathogenic
mutations were found in 13 of 25 patients (52%). Distribution of
mutations was as follows: CHD7, nZ4; GNRHR, nZ3; POLR3A,
nZ3; POLR3B, nZ2; KAL1, nZ2; PROKR2, nZ2; FGFR1, nZ1;
HS6ST1, nZ1; WDR11, nZ1; FGF8, nZ1; SPRY4, nZ1.
Mutations were identified in four of five KS cases, and in nine of
20 subjects with normosmic IHH. nine of 21 mutations were
novel. In two patients mutations were found in more than two
genes. Conclusion: The results confirm predominance of
mutations associated with defects of development and migration
of GnRH neurons. The targeted NGS method can be successfully
used for differential diagnosis of IHH. Funding: Alfa-Endo
Program of Charities Aid Foundation (CAF) Russia.
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Clinical Guidance on 17b-Oestradiol and LH Serum
Levels in Girls with Premature Thelarche Based on
Clinical Outcome of 129 Girls Aged up to 4 Year with
Premature Thelarche in West Sweden
Martin Österbranda,b, Kerstin Alvina, Hans Forsa,b, Ensio Norjavaaraa

aDepartment of Pediatrics, DSBUS, Göteborg, Sweden; bPediatric
Clinic, NÄL, Trollhättan, Sweden

Background: Simple clinical investigations to differ harmless
premature thelarche (PT) from pubertal precocity and other
pathological conditions are needed as PT is a common condition
in girls under the age of 3–4 year. Objective and hypotheses:
Since 17b-oestradiol (17b-E2) is the major driver of breast
development, the hypothesis is, that it is possible to define an
upper serum 17b-oestradiol (17b-E2) level for harmless PT in girls
under the age of 4 year. Method: All determinations of 17b-E2 in
West Sweden are sent to Gothenburg Pediatric Growth Research
Center Laboratory (GP-GRC) as this is the only laboratory that
can analyse paediatric 17b-E2 levels (using a high sensitive
extraction RIA). Together with the result of the 17b-E2 levels there
was sent to the responsible paediatrician a request to ask the
parents for participation in a study on evaluation of the clinical
outcome of PT. Two standard-deviations (SD) above the mean for
girls with benign PT was considered as the upper limit for serum
17b-E2 for harmless PT. Results: Totally 236 17b-E2 serum
analyses were made for girls (age 1–48 months) withTanner breast
stage 2–3 during the 10-year study period. 129 of these patients
participated in the follow up study on evaluation of clinical
outcome of PT. In the follow up study 125 of 129 girls had a benign
PT and their mean serum 17b-E2 level was 15 pmol/l with an SD
of 8 pmol/l. The mean serum 17b-E2 plus 2SD was 32 pmol/l and
considered as an upper limit for serum 17b-E2 in girls with benign
PT. All five girls with harmful PT had17b-E2-levels above
70 pmol/l. Conclusion: This is the first study to define an upper
17b-E2 level that is associated with benign PT, 17b-E2 levels below
32 pmol/l is associated with benign form of PT. Support are
concomitant serum LH levels under the detection limit,
determined with IRMA methods. Funding: This work was
financially supported by grants from the Swedish Medical
Research Council, LUA/ALF and regionala grants from NÄL/VG.
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FSHB/FSHR Genetic Variants alter Serum FSH Levels
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Alexander S Buscha,b, Casper P Hagena, Kristian Almstrupa,
Katharina M Maina, Anders Juula
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Background: Single nucleotide polymorphisms (SNPs)
related to genes encoding the FSHb subunit and FSH receptor
(FSHB/FSHR) affect FSH production (FSHB c.-211GOT) and
receptor sensitivity/expression in vitro (FSHR c.2039AOG &
FSHR c.-29GOA). FSHR c.2039AOG, but not FSHR c.-29GOA,
is associated with increased FSH levels in adult women, while there
are conflicting results on FSHB c.-211GOT. We previously
revealed that FSHB c.-211GOT and FSHR c.-29GOA delay
pubertal onset in girls. Objective and hypotheses: This present
study aims to investigate the impact of the three SNPs on
hormonal as well as morphologic parameters in healthy girls.
Method: Participants were recruited as part of two population-
based cohort studies of healthy children and adolescents: The
COPENHAGEN Puberty Study (8–13 years) & The Mother-Child
Cohort (9–15 years) (nZ574). In a subgroup, ovarian transab-
dominal ultrasound) was performed (nZ91). Subjects were
genotyped for SNPs using KASP assays and grouped according
to pubertal stages (Tanner’s classification: B1/B2C3/B4C5). We
compiled genetic, hormone and morphologic data of which minor
parts have previously been reported. We assessed associations of
the genotypes with circulating hormone levels and ovarian
morphology. Results: When evaluated separately, FSHR
c.2039AOG, but not FSHR c.-29GOA, affected FSH levels in
B2C3: rZ0.1, PZ0.02 and B4C5: rZ0.2, PZ0.01. In a combined
model, cumulative minor allele counts of both FSHR SNPs were
associated with FSH levels (rZ0.2, PZ0.01). FSHB c.-211GOT
did not affect FSH levels. AMH, inhibin-B and estradiol levels were
not associated with the SNPs. In prepubertal girls (B1, nZ11),
cumulative minor allele counts of all three SNPs were negatively
correlated with the number of large ovarian follicles (S5 mm)
(rZK0.8, PZ0.004) and positively correlated with small vs. large
follicles ratio (1–4 vs S5 mm) (rZ0.7, PZ0.02) (relative
underrepresentation of large follicles). Conclusion: FSHR variants
were associated with FSH levels in healthy early- and late-pubertal
girls. We further reveal a combined negative effect of FSHB/FSHR
minor allelic variants on follicular growth in prepubertal girls. We
hypothesize that this represents the morphologic parallel to the
previously observed delay of pubertal onset in girls. Funding:
Danish Agency for Science, Technology and Innovation
(09-067180), Danish Ministry of the Environment, CeHoS
(MST-621-00065), Capital Region of Denmark (December 2011),
Ministry of Higher Education and Science (DFF–1331-00113).
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Transient Breast Budding in Healthy Girls is a
Frequent Phenomenon: Description of Pubertal
Progression and Associations to Gonadotropins,
Estradiol and FSHB/FSHR Genetic Polymorphisms
Marie Lindhardt Johansen, Casper P Hagen, Mikkel G Mieritz,
Jørgen Holm Petersen, Anders Juul

Department of Growth and Reproduction, Copenhagen University
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Background: Intermittent breast budding (girls entering stage
B2 and then subsequently regressing to B1) in healthy girls is
a frequent phenomenon observed by most clinicians. However,
little is known of normal progression of female puberty, and the
phenomenon of transient breast development has, to our
knowledge, never been studied in details. Objective and
hypotheses: We present and validate the female Puberty
Nomogram indicating age specific SD scores for Tanner breast
stages (based on Van Buuren et al.’s stage-line diagram). Moreover,
we evaluate pubertal progression, longitudinal reproductive
hormone profiles, and genetic polymorphisms affecting FSH
signalling in girls with transient breast budding. Method: The
Puberty Nomogram was based on 1375 healthy, Caucasian girls
from cross-sectional studies in Copenhagen and Randers, and was
validated using data from 98 girls from the longitudinal part of the
COPENHAGEN Puberty Study. DNA was isolated from blood
and FSHB c.-211GOT, FSHR c.-29 GOA and FSHR c.2039 AOG
were assessed by KASP genotyping assays. Results: Thirteen (out
of 98) girls (13%) from the longitudinal cohort presented with
transient breast budding. On the Puberty Nomogram it is apparent
that after a variable period of time, pubertal development
progresses normally in girls with intermittent breasts (median
C1.7 years, range 1.14–4.29). Transient breast budding was
associated with lower concentrations of hormones, significantly
for LH (PZ0.016) and inhibin B (pZ0.019), at the time of the
initial B2 compared to girls who initiated and progress normally.
The distributions of FSHB and FSHR SNPs were not associated
with transient breast budding. Conclusion: Transient breast
development is a clinical phenomenon observed in 13% of
healthy girls and is not associated with a pubertal rise in
gonadotropins and reproductive hormone concentrations at the
initial breast development. Genetic polymorphisms affecting FSH
signalling did not appear to be associated with the phenomenon
in this pilot study.
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Specific Hypothalamic Activation Pattern by
mGlu5 Receptor Blockade in vivo During Pubertal
Development in Female Mice
Ioana Intaa, Roberto de Angelisb, Katja Lankischc,
Christof Dormannc, Natascha Pfeifferc, Ulrich Boehmb, Peter Gassc,
Markus Bettendorfa

aUniversity Children’s Hospital Heidelberg, Heidelberg, Germany;
bSchool of Medicine, University of Saarland, Homburg, Germany;
cMedical Faculty Mannheim, Central Institute of Mental Health,
Mannheim, Germany

Background: Puberty is characterised by important changes
of brain networks. The glutamate system plays a main role in
modulating the onset of puberty as shown for NMDA receptor
agonists. However, the underlying mechanisms are poorly under-
stood. Metabotropic mGlu5 receptors (mGluR5) are tightly linked
to NMDA receptors. The effect of mGluR5 blockade on
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neurohormonal mechanisms in puberty initiation were not
studied yet. Objective and hypotheses: To investigate the role
of pharmacological blockade of mGluR5 on neuronal activation
during puberty in order to identify neuroendocrine signals
involved in gonadarche and pubertal progression. Method: We
used profiling of the expression of the immediate early gene c-fos,
as marker of neuronal activity, triggered by the selective mGluR5
antagonist 2-Methyl-6-(phenylethynyl)pyridine (MPEP). Female
mice at postnatal day (P) 16 to 40 (nZ4-6) were treated i.p. with
30 mg/kg MPEP. Coronal brain sections (50 mm) were obtained
and c-fos immunohistochemistry was performed. Serum levels of
LH and FSH were measured in P26 female mice (nZ5) after 7 days
of MPEP or normal saline treatment by non-magnetic bead
immunoassay. Mice growth, weight and uterus weight were
analysed. Results: We found a remarkably specific activation of
the paraventricular nucleus of the hypothalamus (PVNH) by
MPEP, starting at P16 and continuing throughout puberty (P16–
P40). MPEP reduced LH and FSH levels (pg/ml) as compared to
normal saline (LH 38.43G7.65–26.68G4.18, for FSH 119.08G
45.66–86.38G17.45). Conclusion: Our data provide new insights
into the role of mGluR5 in pubertal development of female mice.
Chronic MPEP treatment reduced LH and FSH levels. MPEP
administration activates c-fos specific in the PVNH a key regulator
of the hypothalamic-pituitary-adrenal (HPA) axis. Our data
support a role of mGluR5 in regulating glutamatergic control of
the hypothalamic-pituitary-gonadal (HPG) axis probably by early
activation of collateral glutamatergic neurons.
P1-119
Lipid Profiles in Gender Dysphoric Adolescents
Treated with GnRH Agonists Alone and in
Combination with Cross-Sex Hormones
Sebastian Schagena,b, Henriette Delemarre-van de Waala,b,
Sabine Hannemaa

aLUMC, Leiden, The Netherlands; bVUMC, Amsterdam,
The Netherlands

Background: In gender dysphoric adolescents GnRH agonists
can be used to suppress pubertal development of the natal sex.
Subsequently cross sex hormones can be given to induce pubertal
development of the experienced gender. Only few data are
available on the safety of this treatment. Lipid levels are known
to increase during puberty and pubertal suppression may alter this
increase. In gender dysphoric male-to female (MtF) adults
oestrogens has been shown to result in a more favourable lipid
profile, whereas testosterone treatment in female-to-males (FtM)
results in a decrease of HDL cholesterol and an increase of
triglycerides. Objective and hypotheses: This study aimed to
determine if GnRH agonist and cross sex hormone treatment of
gender dysphoric adolescents influences lipid levels. Method:
During treatment with GnRH agonists and cross sex hormone
treatment fasting blood samples were drawn yearly to monitor
lipid levels (total cholesterol, LDL- and HDL-cholesterol, and
Poster Presentations



triglycerides). 51 MtF and 67 FtM gender dysphoric adolescents
were included at the start of GnRH agonist treatment and 34 MtF
and 39 FtM at start of cross sex hormone treatment. Results:
During the 2 years GnRHa treatment a significant increase in total
and HDL-cholesterol was found in both sexes. LDL-cholesterol
and triglycerides did not change during GnRHa treatment. During
the cross-sex hormone treatment a significant decrease in HDL-
cholesterol in the FtM group and significant decrease in LDL-
cholesterol in the MtF group was found. The other lipid levels
did not change significantly. Conclusion: In gender dysphoric
adolescents puberty suppression during 2 years an increase of total
and HDL-cholesterol was found. Oestrogen treatment led to a
decrease in LDL-cholesterol levels, while testosterone treatment
led to a decrease in HDL-cholesterol levels. Funding: An
unrestricted educational grant from Ferring Pharmaceuticals BV,
Hoofddorp, the Netherlands.
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A Novel LHX4 Mutation is Associated with
Hypogonadotropic Hypogonadism, Not Combined
Pituitary Hormone Deficiency
Masaki Takagia,b, Takashi Daitsuc, Chikahiko Numakurad,
Takeshi Satob, Satoshi Narumib, Tomonobu Hasegawab

aTokyo Metropolitan Children’s Medical Center, Tokyo, Japan;
bKeio University School of Medicine, Tokyo, Japan; cYamagata City
Hospital Saiseikan, Yamagata, Japan; dSchool of Medicine, Yamagata
University, Yamagata, Japan

Background: Mutations in HESX1, SOX3 responsible for
combined pituitary hormone deficiency (CPHD) have been
identified in a small number of hypogonadotropic hypogonadism
(HH), suggesting that the genetic overlap between CPHD and HH.
Case presentation: A 2-month-old boy was referred because of
micropenis (stretched penile length 1.0 cm) with intrascrotal testes
(1 ml). Hormone assays revealed very-low plasma testosterone
levels (0.06 ng/ml). LHRH stimulating test performed at the age of
3 months revealed LH peak 7.3 mIU/ml, and FSH peak
20.7 mIU/ml, suggesting pre-pubertal response. Plasma concen-
trations of thyroxine and insulin-like growth factor-1 were within
normal ranges. No episode of hypoglycemia was noted. Clinical
diagnosis was HH. Brain MRI showed a normal size anterior
pituitary with a visible stalk. Method: Using a next-generation
sequencing strategy, we sequenced 9 genes implicated in CPHD,
including POU1F1, PROP1, LHX3, HESX1, OTX2, SOX3, SOX2,
GLI2, LHX4, and 12 genes implicated in HH, including CHD7,
FGFR1, FGF8, GNRH1, GNRHR, KAL1, KISS1, KISS1R, PROK2,
PROKR2, TAC3, and TACR3. Transcriptional activity of identified
LHX4 variant was evaluated by luciferase reporter assays
constructed by inserting the POU1F1 or aGSU promoters. We
also performed subcellular localization analyses and EMSA assays.
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Results: We identified a novel heterozygous LHX4 sequence
variation, c.661COT (p.R221W). R221W LHX4 had reduced
transactivation and no dominant negative effect. Subcellular
localization revealed no significant difference between wild-type
and mutant LHX4. EMSA experiments showed that the R221W
LHX4 abrogated DNA-binding ability. Conclusion: The R221W
was proven to be loss-of function mutation. We showed for the
first time that LHX4 mutation is associated with HH, not CPHD.
This study extends our understanding of the phenotypic features,
molecular mechanism, and developmental course associated with
mutations in LHX4. Funding: This work was supported by a
Grant-in-Aid for the Health Science Research Grant for Research
on Applying Health Technology (Jitsuyoka (Nanbyo)-Ippan-014
(23300102)) from the Ministry of Health, Labour and Welfare
of Japan.
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A Missense Mutation in MKRN3 in a Danish Girl with
Central Precocious Puberty and Her Brother with
Early Puberty
Johanna Känsäkoskia,b, Taneli Raivioa,b, Anders Juulc,
Johanna Tommiskaa,b

aPhysiology, Faculty of Medicine, University of Helsinki, Helsinki,
Finland; bChildren’s Hospital, Helsinki University Hospital,
Helsinki, Finland; cDepartment of Growth and Reproduction,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark

Background: Idiopathic central precocious puberty (ICPP)
results from the premature reactivation of the hypothalamic-
pituitary-gonadal axis leading to development of secondary sexual
characteristics prior to 8 years in girls or 9 years in boys. Mutations
in the maternally imprinted MKNR3 gene are the most common
identified genetic cause of ICPP to date. Expression of MKRN3
in the arcuate nucleus is presumed to be inhibitory to GnRH
secretion, but the exact mechanism remains unknown. Objective
and hypotheses:We wanted to investigate whether mutations in
MKRN3 contribute to the premature onset of puberty in Danish
ICPP patients. We also wanted to find out if MKRN3 is expressed
in adult human hypothalamus. Method: We screened 29 Danish
girls with ICPP for mutations in MKRN3 by Sanger-sequencing.
Expression of MKRN3 in a human hypothalamic cDNA library
was investigated by PCR and gel electrophoresis. Results:
We identified one paternally inherited variant (c.1034GOA
(p.Arg345His)) in MKRN3 in one girl with ICPP and in her
brother with early puberty. The variant was predicted to affect
protein function by all three prediction programs used, and it has
been reported once in 4 300 individuals in the European American
population in the NHLBI ESP database. Expression of MKRN3
was confirmed in the hypothalamic cDNA library. Conclusion:
Our results are in line with previous studies where paternally
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inherited MKRN3 mutations have been found both in males and
females with ICPP or early puberty. Our report further expands
the set of MKRN3 mutations identified in ICPP patients across
diverse populations. Expression of MKRN3 in adult human
hypothalamus is in contrast to previous findings in the mouse
arcuate nucleus and suggests MKRN3’s hypothalamic function is
not limited to inhibition of GnRH secretion. Funding: This work
was supported by the Academy of Finland, the Helsinki University
Central Hospital Research Funds, Foundation for Pediatric
Research, the Danish research council (AJ), and the Capital
Region of Copenhagen (AJ).
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Pietro Costad, Francesca Calaciurae, Emanuela Meddaa,
Maria Cristina Vigoneb, Tiziana De Filippisf, Giulia Gelminif,
Federica Marellif, Valeria Di Russoc, Luca Persanif

aItalian National Institute of Health, Rome, Italy; bVita-Salute
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Bologna, Bologna, Italy; dUniversity ‘La Sapienza’, Rome, Italy;
eGaribaldi Hospital, Catania, Italy; fIRCCS Istituto Auxologico
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Background: Over the years special screening procedures for
preterm and twin babies (re-screening at 2–4 weeks of life) have
been adopted by many screening laboratories worldwide.
However, no extensive studies have been performed to verify
how many co-twins with negative test at first screening (3–5 days)
become positive at re-screening, and the utility of a long-term
follow-up also in co-twin with negative test at screening and
re-screening. Objective and hypotheses: i) to estimate the
concordance rate for CH by the first month of life in twin
couples/triplets discordant for CH at the first screening; ii) to
verify whether a long-term follow-up of co-twins with negative test
at screening and re-screening may be useful to verify the
occurrence of thyroid hypofunction in these children during
development; iii) to characterize probands and co-twins by NGS
analysis of a panel of candidate genes. Method: 39 twin couples
and four triplets discordant for CH at first screening (43 CH
probands) were recruited for the study. The range of the long-term
follow-up in the couples/triplets was 2–21 years. Pairwise
concordance rate (PWCR) for CH by the first month of life and
for occurrence of thyroid hypofunction during development, was
calculated as the proportion of concordant pairs over the sum of
concordant and discordant pairs. Results: Among the couples/
triplets discordant at first screening six co-twins resulted positive
at re-screening and the PWCR for CH confirmed at birth was
14.3%. During the long-term follow-up a thyroid hypofunction
was observed in four co-twins and L-thyroxine treatment was
started at the age of 2 mo, 9 mo, 12 years. The PWCR for thyroid
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hypofunction among couples discordant at screening was 21.3%.
The systematic NGS analysis revealed variations consistent with
the observed phenotype in 50% of concordant and 44% of
discordant couples. Most of the discordant MZ cases remain
unexplained by NGS analyses. Conclusion: These results confirm
the importance of the re-screening at 2–4 weeks of life in twins, the
possible benefit of a long-term follow-up also in co-twin with
negative test at screening and re-screening, and the need of further
studies in order to uncover the largely unexplained pathogenesis of
CH. Funding: This work was supported by Ministry of Health
Grant n. RF2010-2309484.
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Th17 Cells in Children with Graves’ Disease During
Methimazole Treatment
Maria Klatkaa, Ewelina Grywalskab, Jacek Rolinskib
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University, Lublin, Poland; bDepartment of Clinical Immunology
and Immunotherapy, Medical University, Lublin, Poland

Background: Graves’ disease (GD) is the most common cause
of hyperthyroidism in the pediatric population. T helper 17 (Th17)
IL-17ACCD3CCD4C cells represent a novel subset of T helper
cells that play an active role in inflammatory and autoimmune
diseases. Although methimazole (MMI) lowers the levels of
thyroid autoantibodies, little is still known about its influence on
cell-mediated immune response. The role of Th17 cells in GD
pathogenesis remains uncertain and the impact of MMI treatment
on these cell subset has not been investigated. Aims and
objectives: The aim of this research was to describe the
percentages and absolute counts of Th17 lymphocytes in children
with GD and to assess changes in the amount of these cell subset
during MMI treatment. The relationships between Th17 and
selected clinical parameters were also assessed. Methods: The
frequencies of Th17 cells were measured by flow cytometry in 60
adolescents at the time of GD diagnosis and after achieving MMI-
induced euthyreosis. The control group consisted of 20 healthy
volunteers. Results: Higher absolute counts of Th17 lymphocytes
were found in hyperthyroid adolescents before the treatment
initiation and after achieving euthyreosis than in healthy
individuals (PZ0.0001 and PZ0.047). Treatment with MMI
caused a significant decrease in the percentages and absolute
counts of Th17 lymphocytes (PZ0.047 and PZ0.043). Before the
treatment, the serum concentration of TSH correlated inversely
with the absolute counts and percentages of Th17 cells (absolute
count: rZK0.3514, PZ0.001; percentage: rZK0.3731,
PZ0.001). Conclusions: Despite the observed high frequencies
of Th17 cells in GD adolescents in comparison with controls, and
its tendency to decrease after MMI administration, treatment with
MMI did not lead to the normalization of Th17 levels. Obtained
results suggest also that severe immune system deregulation in the
form of extremely high numbers of Th17 cells may lead to rapid
GD relapse after the treatment.
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Thyrocytes are Particularly well Protected Against
Oxidative Stress Induced by H2O2

Chiraz Ghaddhaba, Emmanuel Van Den Eeckhautea,b,
Olivier Hancissea, Natacha Driessensa,b, Jacques-Emile Dumonta,
Françoise Miota, Bernard Corvilaina,b

aInstitut de Recherche Interdisciplinaire en Biologie Humaine et
Moléculaire, IRIBHM, Bruxelles, Belgium; bFaculty of Medicine,
Department of Endocrinology of Erasme Hospital, Université libre
de Bruxelle, Bruxelles, Belgium

Background:H2O2 produced in large quantities in the thyroid
may play a role in the pathogenesis of thyroid nodules and cancer.
In vitro, moderate amounts of H2O2 are able to cause similar DNA
damage compared to irradiation and even to induce RET/PTC
rearrangements. Objective and hypotheses: We compared the
defence mechanisms against H2O2 and irradiation in human
thyrocytes, T-cells and other cell types. Method: Human
thyrocytes in primary culture were compared to other cell types:
human T-cells in primary culture, a human thyroid epithelial cell
line (Nthy-ori 3-1), non-transformed rat fibroblasts (F208) and a
human myeloid cell line (PLB-XGCD) in terms of ability to
degrade H2O2, glutathione peroxidase (GPx) activity, heme
oxygenase-1 (HO-1) expression, cell survival and capacity to
repair DNA damage after H2O2 exposure or irradiation. Results:
Thyrocytes rapidly degraded extracellular H2O2. Addition of BSO
increased DNA damages in thyrocytes but not in T-cells. In the
presence of H2O2, only the thyrocyte was able to increase GPx
activity. Four to eight hours after treatment with H2O2, HO-1
expression was up-regulated in the thyrocyte. No significant
regulation in HO-1 expression or GPx activity was observed after
irradiation in all tested cell types. Finally, kinetics of repair
performed after treatment with H2O2 or irradiation demonstrated
that damages caused by irradiation are repaired more rapidly than
those caused by H2O2 in all investigated cell types. T-cells were
totally unable to repair damages caused by H2O2. Conclusion:
Thyrocyte have developed multiple mechanisms of protection
against oxidative stress induced by H2O2. Our results suggest that
deficiency of one of these mechanisms could promote the
appearance of sporadic thyroid cancer. Due to their extreme
sensitivity to H2O2, T-cells are probably not a good surrogate
tissue to study individual susceptibility to H2O2. Funding: This
work was supported by the « Fonds Erasme pour la Recherche
Médicale », The Belgian Kids’ Fund, FRS-FNRS, the Association
Vinçotte Nuclear and the « Actions de Recherches Concertées de
la Communauté Française de Belgique », the « Fonds Docteur
J.P Naets » and Fondation Rose et Jean Hoguet.
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Background:H2O2 produced in large quantities in the thyroid
may play a role in the pathogenesis of thyroid nodules and cancer.
In vitro, moderate amounts of H2O2 are able to cause similar DNA
damage compared to irradiation and even to induce RET/PTC
rearrangements. Objective and hypotheses: We compared the
defence mechanisms against H2O2 and irradiation in human
thyrocytes, T-cells and other cell types. Method: Human
thyrocytes in primary culture were compared to other cell types:
human T-cells in primary culture, a human thyroid epithelial cell
line (Nthy-ori 3-1), non-transformed rat fibroblasts (F208) and
a human myeloid cell line (PLB-XGCD) in terms of ability to
degrade H2O2, glutathione peroxidase (GPx) activity, heme
oxygenase-1 (HO-1) expression, cell survival and capacity to
repair DNA damage after H2O2 exposure or irradiation. Results:
Thyrocytes rapidly degraded extracellular H2O2. Addition of BSO
increased DNA damages in thyrocytes but not in T-cells. In the
presence of H2O2, only the thyrocyte was able to increase GPx
activity. Four to 8 h after treatment with H2O2, HO-1 expression
was up-regulated in the thyrocyte. No significant regulation in
HO-1 expression or GPx activity was observed after irradiation in
all tested cell types. Finally, kinetics of repair performed after
treatment with H2O2 or irradiation demonstrated that damages
caused by irradiation are repaired more rapidly than those caused
by H2O2 in all investigated cell types. T-cells were totally unable to
repair damages caused by H2O2. Conclusion: The thyrocyte has
developed multiple mechanisms of protection against oxidative
stress induced by H2O2. Our results suggest that the disability of
one of these mechanisms could promote the appearance of
sporadic thyroid cancer. Due to their extreme sensitivity to H2O2,
T-cells are probably not a good surrogate tissue to study individual
susceptibility to H2O2. Funding: This work was supported by the
«Fonds Erasme pour la Recherche Médicale», The Belgian Kids’
Fund, FRS-FNRS, the Association Vinçotte Nuclear and the
«Actions de Recherches Concertées de la Communauté Française
de Belgique», the «Fonds Docteur J.P Naets» and ‘Fondation Rose
et Jean Hoguet’.
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Background: In vitro fertilisation (IVF) has been widely used
during the last decades. Increased susceptibility to birth defects
and a higher cardiometabolic risk in children born after IVF than
naturally conceived (NC) children have been reported. Also, a
higher incidence of hyperthyrotropinemia has been noted in
children born after IVF with respect to NC children and has been
attributed to an epigenetic modification of the TSH set-point.
Objective and hypotheses: To retrospectively evaluate the main
characteristics and outcome of children born after IVF and
diagnosed with CH. Method: Data from the medical records of
children diagnosed with CH by the Greek national screening
program were reviewed. Results: A total of 1 051 children with
CH were analyzed. Of these, 152 neonates (14.5%) were born
following IVF (88 boys and 64 girls; ratio 1.4:1). 89.5% of neonates
born after IVF were premature (!37 gestational week) and 79.5%
had a birthweight below 2500 g With respect to TSH values at
diagnosis, 10% had a TSH O20 mIU/ml, 11% between 10 and
20 mIU/ml and 79% between 6 and 10 miU/ml. With respect to
thyroid ultrasonography, only 4% had absence of or a very small
thyroid gland. Pertinent longterm data were available in 62 boys
and 48 girls. With respect to the outcome, LT4 substitution therapy
was discontinued only in 50% of boys and 37% of girls.
Conclusion: Children born after IVF constitute a relatively large
subgroup of children with CH, with a notable male predominance.
Anatomical thyroid defects are rare. Although hypothyroidism at
diagnosis is mild based on TSH values, in 50% of boys and 63% of
girls born after IVF, a certain degree of dysfunction of the
Hypothalamic-Pituitary-Thyroid-axis seems to persist. The reason
of the gender dimorphism is not apparent.
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Transient vs Permanent Congenital Hypothyroidism:
The Use of Baseline Characteristics and Long-Term
Data Can Help Formulate a Practical Prognostic
Algorithm
Vassiliki Gioglia, Christina Kanaka-Gantenbeinb, George Chouliarasb,
Jessica-Debora Arditib, Anna Gikaa, Alexandra Iliadia,b,
Dimitris Platisa, Eleni Magdalini Kyritsib, Petros Karkalousosc,
George-Albert Karikasc, Chrysanthi Mengrelia, George Chrousosb,
Panagiotis Girginoudisa, Antonis Voutetakisa,b

aDepartment of Biochemical Laboratories, Institute of Child Health,
Athens, Greece; bFirst Department of Pediatrics, Division of
Endocrinology, Metabolism and Diabetes, Medical School, National
and Kapodistrian University of Athens, Athens, Greece;
cDepartment of Medical Laboratories, Technological and
Educational Institute of Athens, Athens, Greece

Background: Implementation of neonatal screening programs
for congenital hypothyroidism (CH) has reduced related nosolo-
gies and has eradicated CH-associated mental impairment. With
the decrease of the TSH cut-off limits employed to avoid false
negative results, milder cases of CH are diagnosed. Obviously, in a
number of patients, especially among milder CH cases, thyroid
dysfunction is transient. The diagnosis of transient vs. permanent
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CH is established in time. No specific prognostic factors have been
introduced allowing prediction of the outcome. Objective and
hypotheses: To identify the baseline characteristics influencing
the outcome in neonates with CH. To formulate an algorithm that
estimates the probability of transient CH in a given neonate based
on specific data. Methods: Data from the medical records of
children diagnosed with CH by the Greek national screening
program were analysed retrospectively. Patients were diagnosed
during the last 35 years using variable TSH cutoff limits ranging
from 30 to 6 mIU/ml. Laboratory, clinical and ultrasonographic
data, as well as family history and geographical origin, were
recorded and evaluated. Results: A total of 1 051 children with
CH were included in our study (569 male and 482 female, ratio
1.2:1). Of these, informative data were available in 844 patients.
15 children were diagnosed with a specific syndrome. In 20% of
patients, a severe anatomical thyroid defect was disclosed. Among
patients in whom an evident reason for permanent CH was not
established (anatomic thyroid defect, known syndrome, etc), CH
was transient in 33%. Percentage varies significantly among
specific subgroups (e.g., 54% in premature IVF-conceived boys,
36% in premature normal-conception girls, etc). Conclusion: The
use of baseline characteristics and long-term data (e.g. sex, birth
weight, mode of conception, initial TSH value, family history etc)
from representative CH subgroups can help formulate a practical
algorithm calculating the probability of CH being transient.
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Background: Recently, T3 receptor alpha (TRa) mutations
have been identified in a number of patients with varying degrees
of growth impairment, delayed development, constipation,
increases in serum T3 and decreases in T4 and rT3. Objective:
To determine the spectrum of clinical and functional conse-
quences of novel TRa mutations. Method: Clinical assessment
and biochemical, imaging, and genetic analyses were performed in
the three index patients and their relatives. Functional con-
sequences of TRa mutations were investigated in vitro. Results:
We studied 22 individuals from three families and identified nine
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patients (five children, four adults; five females, four males; age
range 11 months–55 years) with heterozygous TRa mutations:
C380fs387X, R384H, and A263S, respectively. These mutations
were associated with decreasing severity of the clinical phenotype:
the patient in family 1 showed severe defects in growth, mental
and motor development, whereas the six patients in family three
had only mild clinical features. The patient in family 1 had been
treated with LT4 from the age of 2 years without obvious benefit.
The most frequent abnormalities were thickened skull vault
(100%), normocytic normochromic anemia, constipation, a delay
in at least one of the developmental milestones (78% each). Only
two patients (22%) had short stature and three cases (33%)
demonstrated disproportionate body ratios. Serum (F)T3 ranged
from high-normal to elevated, and serum (F)T4 and rT3 from
normal to decreased. TSH levels were all normal. Creatinine kinase
levels were elevated only in affected children. The frame-shift
mutation completely inactivated TRa, whereas the missense
mutations produced milder defects. Conclusion: We report the
largest case series with TRa mutations expanding the clinical
spectrum. Lateral cranial x-ray findings, normocytic normochro-
mic anemia, and, particularly in children, high creatinine kinase
levels strengthen the diagnosis when clinical signs of hypothyroid-
ism are present along with near-normal thyroid hormone levels.
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Background: Hashimoto’s thyroiditis (HT) is an auto-
immune-mediated disorder, and is the most common cause of
thyroid disease and acquired hypothyroidism in children and
adolescents. In adults with HT, concentration problems, memory
disorders and an increased rate of depression have been reported.
Objective and hypotheses: To investigate, whether children and
adolescents with HT have more behaviour and emotional
problems, and/or lower intelligence than healthy subjects.
Method: Psychometric testing was performed in 31 patients
with HT (mean age 14.9, range 8.0–18.0 years) recruited via our
paediatric-endocrine clinics and in 28 healthy controls (mean age
14.3, range 10.0–18.0 years). Intelligence was assessed by the
Cultural-Fair-Intelligence-Test (CFT-20-R), physical complaints
by the Gießener complaint questionnaire (GBBKJ), emotion
regulation by the Toronto-Alexithymia-Scale (TAS26) and
behavioural problems by the child-behaviour-checklist (CBCL).
Student’s t-test was used to compare the findings. In addition, we
determined serum antibodies against thyroperoxidase and
thyroglobulin in both groups and TSH and fT4 in HT patients.
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Results: Age, gender, and parental educational differed not
between both groups. All patients showed fT4 values within the
age-appropriate normal range. 19 patients had normal TSH values,
while seven had values marginally above, and five slightly below
the normal range. No thyroid antibodies were found in the
controls. HT patients had more problems concerning emotion
regulation and showed increased CBCL scores (P!0.05 each). HT
patients had also lower intelligence quotients and more family
conflicts, but these differences did not reach statistical significance.
As for physical complaints no difference between patients and
controls could be detected. Conclusion: Children/adolescents
with HT show especially more behavioural problems than healthy
subjects of the same age, but do not show more intellectual
problems. Further investigations should clarify whether the socio-
emotional problems are specifically related to HT, or are due to
affection by a chronic disease per se.
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Background: Brain-lung-thyroid syndrome (BLTS, OMIM#
610978) is caused by mutations in the NK2 homeobox 2 (NKX2-1;
TTF1) gene affecting the three NKX2-1 expressing organs brain,
lung and thyroid. The syndrome is characterized by benign
hereditary chorea (BHC), infant respiratory distress syndrome
(IRDS) and congenital hypothyroidism (CH). However, the
clinical spectrum and severity of symptoms vary widely. Regarding
the increasing number of published mutations and heterogeneous
phenotypes a clinical synopsis is needed for all involved specialists.
Objectives: Summarising all available published cases of NKX2-1
related disorders to provide a detailed clinical overview of BLTS.
Methods: We performed a systematic review of literature in
MEDLINE and EMBASE. All subjects with proven NKX2-1
mutations and description of symptoms were included. For
genotype-phenotype association studies, we compared different
functional domains of the protein with specific phenotypes by
Pearson’s chi-square test. Results:We identified 243 subjects with
137 different mutations. Brain was affected in 91% of cases, lung in
56% and thyroid in 68%. Patients with brain involvement showed
choreoathetosis (87%), developmental delay (61%) and muscular
hypotonia (36%). Patients with lung disease showed IRDS (38%),
recurrent lower respiratory tract infection (57%) and chronic
interstitial lung disease (25%). Only 60% of patients with CH were
detected by neonatal screening (mean TSH 130 mU/l), while 40%
were diagnosed later (mean TSH 29 mU/l). In 202 subjects,
information on all three organs was available for phenotype
analysis: Only 44% suffered from the complete triad of BLTS,
brain-thyroid-phenotype occurred in 29 and 15% showed isolated
brain involvement. Further a detailed genotype-phenotype
analysis revealed significant correlations between specific pheno-
types and affected gene domains. Conclusion: We provide a
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detailed clinical and genetic overview of BLTS with new insights in
the heterogeneous symptoms and genotype-phenotype correlation
of the syndrome.
P1-131
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Background: The contribution of mutations in paired box
domain (PAX8) gene in children with congenital hypothyroidism
(CH) and thyroid dysgenesis (TD) still remains a subject of
interest of researchers. While quantitative PCR and direct
sequencing concentrate on single gene fragment analysis and
identification of point mutations, multiplex ligation-dependent
probe amplification (MLPA) analysis might improve the detection
rate of PAX8 mutations in patients with congenital CH caused by
TD. Objective and hypotheses: To determine if MLPA could
improve the detection rate of PAX8 gene mutations in patients
with CH and TD. Method: The study included 45 children from
south-eastern Poland selected via already established neonatal
screening for primary CH. DNA was extracted from peripheral
blood samples with the use of Master Pure DNA Purification Kit
(Epicentre Biotechnologies). DNA samples were used in two types
of genetic analysis of PAX8 gene: Sanger sequencing method
(promoter region and 12 exons with their exon-intron boundaries
were sequenced) andMLPA technique (SALSAMLPA kit P319-A1
THYROID). Results: Sanger sequencing method revealed PAX8
mutations in 5 out of 45 (11.1%) patients with CH and TD. In two
of them heterozygous substitutions with the amino acid change in
the coding sequence (c.700GOA, p.E234K and c.1225COT,
p.P409S respectively) were detected. In remaining three children
missense variant within the promoter sequence of PAX8 gene
(456COT) was revealed. Application of MLPA analysis allowed
identification of heterozygous deletion of exon 7 of PAX8 gene in
two more (4.4%) patients in the examined group. In total,
heterozygous PAX8 mutations were detected in seven out of 45
patients (15.5%). Conclusion: In the study MLPA analysis
increased PAX8 mutation rate from 11.1 to 15.5%. Application
of MLPA analysis, in addition to direct sequencing, both improves
and expands genetic analysis for CH and TD. Funding: The work
was funded in part by the Fritz-Thyssen-Stiftung and MAIFOR.
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Background: The familial non-autoimmune hyperthyroidism
(FNAH) is a hereditary disease caused by dominant activating
mutations of the TSH receptor (TSHR) gene and rare in the
paediatric population. Case presentation: A 20-month girl was
referred for tachycardia. In personal history, she was delivered at
35 weeks of gestation by caesarean for fœtal tachycardia; she had
been hospitalised at 1 and 5 months for diarrhoea and tachycardia
was noticed. Clinically she presented with advanced growth
(C2 SDS) and bone age (5 years), hypotrophy, craniostenosis,
hyperactivity but motor delay by proximal amyotrophy. Discrete
ophthalmopathy was observed. Lab tests revealed severe
hyperthyroidism with free T3 O20 pg/ml, free T4: 52 pg/ml and
TSH: 0.005 mU/ml. No anti-TSHR antibody was identified.
Ultrasonography showed diffuse enlargement of thyroid gland
(volume: 4 cm3, normal !2.5 cm3 for age). In familial history,
father and father’s mother have been treated for hyperthyroidism:
surgery was performed once for father with total thyroidectomy
(with papillary microcarcinoma) and twice for grandmother for
voluminous and recurrent toxic goiter. Because of similar
advanced growth, her 5-year old sister was tested and presented
less severe hormonal (fT3: 15.3 pg/ml, fT4 40 pg/ml, TSH
0.006 mU/ml) and ultrasonography presentation. Treatment with
thiamazole was initiated (1 mg/kg per day) and hyperthyroidism
was partially controlled. We identified in the proband, her sister,
father and grandmother a germinal heterozygous mutation in
exon 10 of the TSHR gene; mutation C678W resulting for a
cysteine to tryptophan substitution. Functional in vitro studies are
on-going to explore the role of this residue in the modulation of
TSHR activity. Interestingly, these four family members presented
with mitral valve prolapse, as previously described in FNAH
patients with C639 mutation. Conclusion: We report a French
family with severe FNAH caused by a new germinal mutation in
TDM7 of TSHR gene.
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Figure 1 EBA is expressed as the percentage of luciferase activity; the
value measured in the presence of 10 nM E2 was taken as 100%.
Background: Several years ago, we developed a recombinant
cell bioassay to determine serum estrogenic bioactivity (EBA). In
addition to its physiological interest, EBA could be a good marker
of endocrine-disrupting compounds (EDCs) with estrogenic
activity and thus would be useful in the field of environmental-
related endocrine diseases. Aims and objectives: To characterise
the type of substances that mediate estrogenic activity. Methods:
We evaluated EBA before and after incubation with the estrogen
receptor-a (ER-a) ligand-binding domain. Since ER-a was used
in limited amounts, it preferentially captured compounds of high
affinity like endogenous estrogens, with a residual EBA being
related to low-affinity estrogenic compounds like EDCs. This
measure was performed on three sera (S): two from young women
during the ovulatory period (S1) and under estroprogestative
contraception with 30 mg of ethinyl estradiol (S2), and the third
was fetal bovine serum (S3). Radioimmunological determinations
of plasma estradiol (E2) were 870, !9 and 25 pg/ml for S1, S2 and
S3 respectively. Results: EBA fell after ER-a incubation for S1 and
S2, whereas it remained at 65% of the basal value for S3 (Figure 1).
Conclusions: We confirmed the usefulness of EBA evaluation in
physiological conditions to measure both endogenous estrogens
and ethinyl estradiol. The evaluation on total serum probably
better reflects physiological status than the isolated evaluation of
steroids. In addition, the EBA bioassay is able to detect other
compounds of lower estrogenic activity and thus may be useful in
evaluating environmental-related endocrine diseases.
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Background: FOXE1 gene variants containing alterations in
the alanine tract length may confer susceptibility to primary
ovarian insufficiency (POI). BMP15 gene variants have also been
related to POI. Objective and hypotheses: To evaluate the
contribution of FOXE1 and BMP15 variants in the pathogenesis of
POI and to investigate the hypothesis of digenic inheritance in this
disorder. Method: FOXE1 and BMP15 genes were directly
sequenced in 35 young females with idiopathic POI (mean age
at presentation 17.7G5.91 years) and in 50 female controls from
the general population. Results: In four out of the 35 POI cases,
presenting at the age of 14, 25, 24 and 14 years respectively, a
shorter alanine tract of the FOXE1 gene was detected (genotypes:
8/16, 8/14, 8/8 and 12/12 respectively). Two of the patients were
siblings. Thus, the frequency of FOXE1 variants was 11.4% in
patients vs 2% in the controls. In two out of the four patients (8/16,
8/14), variants of the BMP15 gene (c.-9G/G, COG), were also
detected. These BMP15 variants have been previously implicated
in POI. No similar BMP15 variants were present in controls. The
mother of the two siblings with the shorter FOXE1 alanine tract
was also affected with POI (at age !30 years), after the birth of her
children (mother’s genotype 8/14). Conclusion: Data strongly
indicate that i) FOXE1 gene variants with a shorter alanine tract
are causatively related to POI, ii) co-existence of variants in other
POI-related genes (in this study BMP15) is possibly required in
certain cases, for the clinical expression of an ovarian defect
(digenic inheritance). These data are in accordance with our
previous report on FOXL2 also suggesting digenic inheritance
in POI.
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Sex Hormones and Gonadal Size in Pubertal Girls
Born Small or Appropriate for Gestational Age
Indre Petraitiene, Rasa Verkauskiene, Kristina Jariene,
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Lithuanian University of Health Sciences, Kaunas, Lithuania

Background: Small for gestational age (SGA) birth size has
been associated with various metabolic, hormonal and reproduc-
tive problems in later life. Objective and hypotheses:We aimed
to compare differences in sex hormones, uterine and ovarian sizes
in SGA and appropriate for gestational age (AGA) adolescent girls.
Method: 23 SGA and 47 AGA pubertal 11–14 years old girls
(median age 13.2G1.94 years, median pubertal stage 4G1) were
recruited from the prospective newborn cohort. Sex hormones and
gonadal size were analysed in both groups, adjusting for age and
pubertal stage. Data are presented as mean and standard deviation.
Results: No significant differences in LH, FSH, oestradiol and
SHBG concentrations were found between SGA and AGA groups
(4.26G3.80 vs 3.35G2.63 IU/l, PZ0.157; 3.79G1.75 vs 4.08G
2.33 IU/l, PZ0.983; 326.86G208.01 vs 427.45G309.91 pmol/l,
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PZ0.616; 40.83G16.46 vs 44.11G20.76 nmol/l, PZ0.881 respect-
ively). SGA girls had significantly higher Testosterone levels
(2.27G1.25 vs 1.81G1.00 nmol/l, PZ0.007) and Free Androgen
Index (FAI, 6.98G6.72 vs 5.67G5.26, PZ0.048). Uterine size was
significantly smaller in girls born SGA (42.19G28.45 vs 64.45G
32.58 cm3, PZ0.032). Ovarian volume tended to be smaller as well
in girls born SGA (9.15G5.52 vs 12.38G7.47 cm3, PZ0.078).
Both uterine and ovarian sizes correlated directly with Estradiol
levels (rZ0.344, PZ0.008 and rZ0.321, PZ0.014). Direct
relationship between ovarian size and SHBG levels was also
found in both groups combined (rZ0.522, PZ0.001). Con-
clusion: Pubertal SGA girls have higher markers of biochemical
hyperandrogenism and smaller uterine size, which might influence
future reproductive function in these girls. Funding: This study
was funded by Lithuanian Research Council (grant No. MIP-
103/2011) and the Swedish Research Council (No. 7509).
Figure 1 Average Height over Time, by GH Start Age and Dose.
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Female Rats
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Background: Mammalian puberty is initiated by the pulsatile
release of gonadotropin-releasing hormone (GnRH) from hypo-
thalamic neurons. Enhanced at puberty (Eap) 1 is a transcription
factor within this regulatory network integrating exogenous and
endogenous informations, e.g. weight. Recent studies indicate an
epigenetic regulation of the pubertal process. Objective and
hypotheses: This study investigates if overweight modifies
epigenetic marks in the Eap1 promoter resulting in an altered
function. Method: Female rats were raised in small (nZ3) and
normal litters (nZ12). Weight, vaginal opening (VO) and estrous
cycle were recorded. At different developmental time points
methylation and expression profiles were analysed. Results: Rats
growing up in small litters are significantly heavier than control
rats. Furthermore obese rats show an earlier VO by one day and
are significantly heavier at VO (151gG2.3 vs 131gG1.8, P!0.001).
Within the first CpG island of the Eap1 promoter region (K4028bp
to K3703bp upstream TSS) the methylation level differs
significantly between prepubertal and pubertal phases (11%G0.6
vs 26%G1.0, P!0.001, nZ6). In obese rats themethylation level at
the beginning of puberty is significantly blunted compared to
normal weight rats (16%G1.5 vs 26%G1.0, P!0.001). The
expression level of Eap1 increases at PND 30 in normal weight
and obese rats. Conclusion: These results show differences in the
methylation level between pre- and pubertal phases influenced by
endogenous factors, like weight. This might explain why moderate
obesity advances pubertal onset. Further studies utilising luciferase
promoter assays in CpG free vectors will proof the functional
relevance. Funding information: This work was supported by
the German Research Council (HE3151/4-2).
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Background: Early TS diagnosis permits early GH start and
estradiol (E2) supplementation approaching adult height (AH) at
normal age and within a normal range. However, higher age at
diagnosis is still a challenge. Objective and hypotheses: The
hypothesis from our long-term trials will result in knowledge
for personalized treatment in order to obtain a psychological
acceptable age at onset of puberty and still an attained AH within
normal range for TS girls. Method: 132 prepubertal TS girls
(3–9/9–16 years) were randomised into national multicenter
studies with GH treatment (33/67 mg/kg per day) in combination
Poster Presentations



with possible oxandrolone from 11 years and oral/transdermal
estradiol. Subjects were followed until AH. Results: HeightSDS at
start was -2.8 (vs non-TS) in all subgroups. Age at onset of puberty
(years) and AH (cm) was for GH33young 14.7, 153.7; GH67young

13.0, 157.2; GH33old 15.2, 156.5; GH67old 14.1, 159.9. Oxandrolone
was used in 94% of GH33 and in 54% of the GH67 group. Pubertal
growth was 3.3, 7.7, 7.2 and 9.2 cm, respectively. In multivariate
analysis the factors GH dose, age and duration of puberty(C) all
had high impact on AH. Conclusion: Younger age at start with
higher GH dose results in increased prepubertal height gain,
permitting puberty at normal age (2 years before low dose) and an
AH within normal range. The girl diagnosed at higher age can still
attain an acceptable age at puberty onset and AH – by using higher
GH dose, oxandrolone and slow oestradiol dose increment. Thus it
is now possible to optimise the treatment tools GH dose,
oxandrolone and estradiol in a personalised approach. Conflict
of interest: BK has received lecture fee from Sandoz, Pfizer and
Novo Nordisk. Funding information: Growth hormone was
partly provided (higher than standard dose) by Pharmacia/Pfizer.
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Background: We have recently reported a BMI-SDS increase
in girls with Turner syndrome (TS) treated with growth hormone
(GH) (1). Objective and hypothesis: We hypothesise that
puberty induction in TS is associated with weight gain. Method:
We analysed the weight changes (BMI-SDS) of 888 girls withTS in
the Pfizer International Growth Database (KIGS). Overweight was
defined by a BMI O90th percentile and obesity by a BMI O97th
percentile. For univariate statistical comparisons, Wilcoxon rank
sum test was used. For proportions, c2 or Fisher Exact test was
used for comparisons. Results: Puberty was induced in 618 (70%)
girls. The changes of weight status over time are shown in the
Table. BMI-SDS did not change between onset of GH treatment
and 1yr later, but increased afterwards (C0.2 until onset of puberty,
P!0.05;C0.2 between onset of puberty and 2 years later, P!0.05).
Girls with spontaneous (S) and induced (I) puberty showed similar
Table 1. (for abstract P1-138)

Variable Baseline (GH start) 1 year o

Age (years) 9.1 (4.9–12.7) 10.1 (5.9–
BMI-SDS 0.1 (K1.2–1.6) 0.1 (K1
Overweight 13.9% 11.8
Obese 3.4% 3.2%

Data as percentage or median (10/90 percentile).
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BMI-SDS changes (increase until start of puberty (S:C0.2;I:
C0.2,PZ0.61)) and in first 2 years of puberty (S:C0.1;I:C0.2,
PZ0.11)). BMI-SDS changes did not differ between early (E:!12
years, nZ89) and late (L:O12 years; nZ529) induced puberty
(increase until onset of puberty (E:C0.2,L:C0.1, PZ0.57) and in
first 2 years of puberty (E:C0.2;L:C0.2, PZ0.80)). Conclusion:
Nearly half of BMI-SDS increase was recorded before puberty onset
and weight changes did not differ between girls with induced and
spontaneous puberty. These findings do not support the hypothesis
that administered estrogens had a significant impact on weight gain
in TS girls. Conflict of interest: Anders Lindberg, Jose Cara and
Cecilia Camacho are employees of Pfizer Inc. Thomas Reinehr and
Dionisis Chrysis act as members of KIGS Steering Committee.
Funding information: This work was funded by Pfizer Inc.
New York USA.
P1-139
A Study of Arterial Stiffness in Turner Syndrome
Patients Using Cardio-Ankle Vascular Index
Hae Woon Junga, Hwa Young Kimb, Gyung Min Leec, So Youn Kima,
Kyung A Jeonga, Keun Hee Choia, Jieun Leea, Young Ah Leea,
Choong Ho Shina, Sei Won Yanga

aSeoul National University College of Medicine, Seoul, Republic of
Korea; bGangwon National University Hospital, Chuncheon,
Republic of Korea; cKonyang University Hospital, Daejeon,
Republic of Korea

Background: A large proportion of the increased mortality in
Turner syndrome (TS) is related to cardiovascular complications.
Increased arterial stiffness may be an important predictor related
to cardiovascular complications. A novel method of evaluating
arterial stiffness, relatively independent of changes in blood
pressure (BP), is the cardio-ankle vascular index (CAVI).
Objective and hypotheses: The aim of this study was to
compare arterial stiffness using CAVI between TS patients and
healthy controls and to evaluate for possible factors affecting
arterial stiffness within the patient group. Method: Known TS
patients (nZ24) with confirmed karyotypes were recruited and
patients with type 2 diabetes or hypertension requiring medication
were excluded. Anthropometric data, fasting blood lab and
measurements of CAVI and pulse wave velocity were collected.
A healthy control group (nZ23) matched for age and BMI were
recruited for comparison. Results: The mean age and BMI of
the TS patients were 27.0 years and 22.8 kg/m2 respectively while
that of the control were 28.2 years and 22.04 kg/m2. CAVI was
n GH Puberty onset Puberty at 2 years

13.7) 13.0 (11.0–15.0) 15.0 (13.0–17.0)
.1–1.4) 0.4 (K0.9–1.8) 0.6 (K0.7–2.0)
% 17.3% 20.4%

4.1% 5.3%
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significantly higher in the TS patients compared to controls (6.05
vs 6.65, P ! 0.001), while there was no significant difference in
pulse wave velocity. Univariate analysis for factors affecting CAVI
within the TS patient group showed that CAVI was associated with
waist circumference (PZ0.04) and systolic BP (PZ0.045). There
were no significant factors related to CAVI using multivariate
regression analysis including age, systolic BP, waist circumference,
HOMA-IR and presence of cardiac anomalies. Conclusion: TS
patients showed an increased arterial stiffness compared to age-
and BMI-matched controls using CAVI measurement. Further
prospective studies in larger TS patient group are mandatory in
order to find significant factors related to increased arterial
stiffness.
P1-140
Impaired Motor Function in Turner Syndrome: What
is the Relationship to Performal Intelligence Scores?
Betül Taskina, Chris Verhaakb, Marlou Essinkc, Marlies Kempersd,
Anja Vinckb, Ria Nijhuis-van der Sandene, Janiëlle van Alfen-van
der Veldena

aDepartment of Pediatrics, Amalia Children’s Hospital,
Radboudumc, Nijmegen, The Netherlands; bDepartment of
Psychology, Amalia Children’s Hospital, Radboudumc, Nijmegen,
The Netherlands; cdepartment of Physical Therapy, Amalia
Children’s Hospital, Radboudumc, Nijmegen, The Netherlands;
dDepartment of Genetics, Amalia Children’s Hospital, Radboudumc,
Nijmegen, The Netherlands; eDepartment of Allied Health Sciences,
IQ Health Care, Radboudumc, Nijmegen, The Netherlands

Background: Although motor performance is often impaired
in patients with Turner syndrome, the exact prevalence of motor
problems is unknown. Detailed studies on specific motor profiles
are lacking and the exact relationship between performal IQ and
motor function is unknown. Aims and objectives: 1. To describe
motor performance in our population of children and adolescents
with Turner syndrome including the differentiation in specific
motor skill domains. 2. To identify the relationship between motor
performance and performal intelligence scores. Methods:
Participants were enrolled at the Radboudumc Turner Centre of
Expertise, Nijmegen, the Netherlands. For the evaluation of motor
performance, the Movement Assessment Battery for Children-2
(MABC-2) was used. The MABC-2 includes a total score and 3
domain scores on 1) Manual Dexterity, 2) Ball Skills and 3) Static
and Dynamic Balance. The WPSSI-III (for children) and the
Table 1. (for abstract P1-141)

XrX IsoXq
nZ48 nZ110

Age at adult evaluation (y) 18.7 (16.5;22.9) 19.4 (18.3;21.8)
Height SDS before GH* K3.13 (K3.90;K2.59) K3.18 (K3.82;K2.59) K
Adult height SDS K2.21 (K2.95;K1.66) K2.28 (K3.05;K1.38) K

D TH minus AH SDS** 2.20 (1.21;2.59) 2.02 (1.41;3.04)

median (Q1; Q3); *pZ0.0001; **pZ0.02 adjusted for the duration and dose of GH treatmen
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WISC-III (for adolescents) was used to measure total IQ (tIQ),
verbal IQ (vIQ) and performal IQ (pIQ). Results: More than half
(53.1%) of the 65 participants (age 11.8G4.3 SD years) scored
below the 15th percentile for total motor performance. Patients
showed slightly better results on Manual Dexterity compared with
Balls Skills and Static and Dynamic balance (respectively 32.2% vs
57%% and 42.9% of the patients had a score below the 15th
percentile; P!0.001). There was no significant correlation
between motor performance and tIQ, vIQ or pIQ. Conclusions:
Remarkably impaired motor performance is present in more than
half of the girls with Turner syndrome. Patients showed slightly
better test results on Manual Dexterity and had more difficulties
with time related tasks. We found no correlation between motor
function tests and pIQ which confirms earlier studies of our group.
P1-141
Adult Height after Growth Hormone Treatment and
its Association with X Chromosome Dosage in Turner
Syndrome: a Cross-Sectional Database Analysis of the
French National Rare Disease Network
Elodie Fiota, Delphine Zenatya, Priscilla Boizeaub, Jérémie Haignereb,
Sophie Dos Santosa, Juliane Légera, FrenchTurner Syndrome Study
Groupc

aPediatric Endocrinology and Diabetology, Robert Debré Hospital,
Assistance Publique-Hôpitaux de Paris, Reference Center for Rare
Diseases of Growth, Université Paris-Diderot, Paris, France;
bClinical Epidemiology Unit, Robert Debré Hospital, Assistance
Publique-Hôpitaux de Paris, Université Paris Diderot, Paris, France;
cFrench Turner Syndrome Study Group, France, France

Background: In Turner syndrome (TS), Shox haploinsuffi-
ciency accounts largely, but not entirely, for the short stature of
patients, which has been estimated at a mean loss of 20 cm with
respect to target height. GH treatment has been shown to improve
adult height (AH), although individual outcomes vary markedly.
Little is known about the relationship between the dosage effects of
the X-linked gene and responsiveness to GH. Objective: To
determine whether AH deficit with respect to target height (TH)
after GH treatment is associated with karyotype subgroup.
Method: TH minus AH (SDS) was analyzed, by karyotype, after
a median of 5.8 (3.6;8.5) years of GH treatment at a median dose of
50 mg/kg/day, in a national cohort of 465 patients with TS, with all
karyotype groups treated similarly. Results: Height before
45,X 45,X/46,XX Presence of Y
nZ224 nZ47 nZ36

19.3 (18.0;21.9) 20.1 (18.3;22.8) 20.1 (18.4;24.1)
2.89 (K3.65;K2.13) K2.60 (K3.23;K2.01) K2.81 (K3.26;K2.13)
2.09 (K2.95;K1.34) K2.05 (K2.77;K1.00) K1.60 (K2.34;K1.03)
1.84 (1.07;2.55) 1.52 (0.95;2.07) 1.13 (0.68;2.10)

t.
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treatment and AH deficit with respect to TH SDS after GH
treatment were associated with karyotype subgroup. Patients with
structural abnormalities of the X chromosome (isoXq and ring X
formation) or monosomy X were more severely affected than
patients with mosaicism or with a Y chromosome. Conclusion:
These data suggest that haploinsufficiency for unknown Xp genes
increases the risk of a larger AH deficit with respect to TH both
before and after GH treatment in TS.
P1-142
Fracture Incidence is Not Associated with the
Six-Year Development of Trabecular BMD in
Paediatric Turner Syndrome Patients
Ondrej Soucek, Zdenek Sumnik, Marta Snajderova,
Stanislava Kolouskova, Jan Lebl

2nd Faculty of Medicine, Charles University in Prague and
University Hospital Motol, Prague, Czech Republic

Background: Increased fracture risk and decreased bone
mineral density (BMD) have been demonstrated by several studies
in Turner syndrome (TS). However, longitudinal data on BMD
development in childhood and adolescence and a reliable
densitometric predictor of fractures in TS are still lacking.
Objective and hypotheses: Our aim was to longitudinally
assess BMD in paediatric TS patients and test whether trabecular
BMD development over six years of observation can predict
fracture incidence in these patients. Method: Peripheral quan-
titative CT (pQCT) scans of the forearm were performed in 33
girls with TS (median age 12.1 year, range 6.0–16.4 year) every
second year over a period of six years. Trabecular volumetric BMD
(vBMD) and cortical thickness were assessed at the 4 and 65% site,
respectively. Z-scores were calculated based on published
references. Participants’ fracture history was acquired through an
interview. Results: Three girls sustained fracture during the follow
up. Mean six-year decrease in trabecular vBMD Z-score was 1.0G
1.2 (P!0.001). Girls with incident fractures didn’t have larger six-
year decrease in trabecular vBMD Z-score when compared to girls
without a fracture (K0.35G0.37 and K1.09G1.20; PZ0.051).
Cortical thickness Z-score remained the same over the six-year
period (K0.31G0.94, PZ0.09) and this didn’t differ between girls
with and without an incident fracture (K0.30G0.52 and K0.31G
1.08; PZ0.97). Conclusion: Our study demonstrates that
trabecular vBMD decreases with age in paediatric patients with
TS, an effect possibly related to the hypergonadotropic hypogo-
nadism, while cortical thickness seems to be stable over the
childhood and adolescence. None of the two pQCT-derived
parameters proved to be useful in the incident fracture prediction
over the six-year observation duration. Funding information:
This work was supported by the Project for Conceptual
Development of Research Organisation 00064203 (University
Hospital Motol, Prague, Czech Republic), sponsored by Ministry
of Health, Czech Republic.
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Is Aortic Stiffness Increased in Young Turner
Syndrome Patients?
Danya Foxa,b, Kristopher Kanga,b, Laura Stewarta,b, Janis Dionnea,b,
James Pottsa,b, George Sandora,b

aUniversity of British Columbia, Vancouver, BC, Canada, bBritish
Columbia Children’s Hospital, Vancouver, BC, Canada

Background: Bicuspid aortic valve and aortic dilation are
common in Turner Syndrome (TS). Aortic dissection is a well
recognised cause of cardiovascular death, with an estimated
incidence of 1.4 per 100 patients with TS. The biophysical
properties of the aorta, including pulse wave velocity (PWV),
characteristic impedance (Zc), input impedance (Zi), elastic
pressure-strain modulus (Ep), and beta index (b-index), have
not been well studied in TS. PWV is considered the most sensitive
measure of aortic stiffness. Objective and hypotheses: The
purpose of this study was to measure aortic stiffness and aortic
dilation in TS. Our hypothesis was that aortic stiffness would be
increased in TS patients compared to healthy control subjects (C).
Method: TS patients were recruited from the Endocrinology
Clinic at British Columbia Children’s Hospital. C were recruited
from family and friends of staff at the Hospital. An echo Doppler
method was used to measure the aortic dimensions, PWV, Zc, Zi,
Ep and b-index. Values were compared to C. Results: There were
14 TS patients and 28 C. Median ages, weights and body surface
areas were similar; TS patients were shorter (150 vs. 161 cm, PZ
.009). Blood pressure and aortic dimensions were similar. PWV
(451 vs. 372, P!.001) and Zc (259 vs 204, PZ0.002) were
increased for TS. Zi. Ep and b-index were similar. Conclusion:
This study shows that young patients with TS have stiffer aortas
than C. This occurred without resting hypertension or aortic
dilation. Further studies are needed to determine the aetiology of
this stiffening and if this is the underlying cause of aortic dilation
and dissection in TS. Funding information: Rare Disease
Foundation, Vancouver, Canada (project number KRZ38144)
Department of Pediatrics, University of British Columbia,
Vancouver, Canada (grant number N/A).
P1-144
Primary Adrenal Insufficiency in Children without
Congenital Adrenal Hyperplasia: Molecular and
Clinical Characterisation of a Nationwide Cohort
Tulay Gurana, Federica Buonocoreb, Nurcin Sakac, Mehmet
Nuri Ozbekd, Zehra Aycane, Abdullah Bereketa, Firdevs Basc,
Sukran Darcanf, Aysun Bidecig, Serap Turana, Ayla Guvenh,
Omer Tarimi, Sebahat Yilmaz Agladioglue, Zeynep Ataya,
Samim Ozenf, Korcan Demirj, Aysehan Akincik, Banu
Kucukemre Aydinc, Muammer Buyukinanl, Bilgin Yukselm,
Metin Yildizl, Teoman Akcaym, Cengiz Karan, Tolga Ozgeno,
Gonul Catlip, Emregul Isikq, Semih Bolur, Bayram Ozhans,
Fatih Gurbuzm, Ahmet Ucart, Huseyin Demirbilekd, Zehra
Yavas Abalic, Esra Dogerg, Erdal Ereni, Merih Berberogluu,
Bulent Hacihamdiogluv, John C. Achermannb
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University, Istanbul, Turkey; bGenetics and Genomic Medicine,
UCL Institute of Child Health, University College London, London,
UK; cDepartment of Pediatric Endocrinology and Diabetes, Istanbul
University, Istanbul Faculty of Medicine, Istanbul, Turkey;
dDiyarbakir Children’s Hospital, Diyarbakir, Turkey; eDr Sami Ulus
Obstetrics and Gynecology, Childrens Health and Disease Training
and Research Hospital, Clinics of Pediatric Endocrinology, Ankara,
Turkey; fDepartment of Pediatric Endocrinology and Diabetes, Ege
University, Izmir, Turkey; gDepartment of Pediatric Endocrinology
and Diabetes, Gazi University, Ankara, Turkey; hGoztepe Edu-
cational and Research Hospital Pediatric Endocrinology Clinic,
Istanbul, Turkey; iDepartment of Pediatric Endocrinology and
Diabetes, Uludag University, Bursa, Turkey; jDepartment of
Pediatric Endocrinology and Diabetes, Dr Behcet Uz Children’s
Hospital, Izmir, Turkey; kDepartment of Pediatric Endocrinology
and Diabetes, Inonu University, Malatya, Turkey; lKonya Edu-
cational and Research Hospital Pediatric Endocrinology Clinic,
Konya, Turkey; mDepartment of Pediatric Endocrinology and
Diabetes, Cukurova University, Adana, Turkey; nDepartment of
Pediatric Endocrinology and Diabetes, 19 Mayis University, Samsun,
Turkey; oBezm-i Alem Vakif University, Department of Pediatric
Endocrinology and Diabetes, Istanbul, Turkey; p9 Eylul University,
Department of Pediatric Endocrinology and Diabetes, Izmir, Turkey;
qGaziantep Children’s Hospital, Pediatric Endocrinology Clinic,
Gaziantep, Turkey; rDuzce University, Faculty of Medicine,
Department of Pediatric Endocrinology and Diabetes, Duzce,
Turkey; sPamukkale University, Faculty of Medicine, Department of
Pediatric Endocrinology and Diabetes, Denizli, Turkey; tSanliurfa
Children’s Hospital, Pediatric Endocrinology Clinic, Sanliurfa,
Turkey; uAnkara University, Department of Pediatric Endocrinology
and Diabetes, Ankara, Turkey; vGulhane Military Medical Faculty,
Department of Pediatric Endocrinology, Ankara, Turkey

Background: Primary adrenal insufficiency (PAI) is a
potentially life-threatening condition that requires accurate
diagnosis and urgent treatment. Congenital adrenal hyperplasia
is the most common cause of PAI in children. Non-CAH causes of
PAI are relatively rare. Although several molecular causes have
been found, it is emerging that considerable overlap in the clinical
and biochemical features of these conditions exists. Objective
and hypotheses: We investigated the clinical and molecular
characteristics of a national cohort of 96 children (45 females, aged
between 0–18 years, eight familial) with non-CAH PAI of
unknown aetiology recruited from 22 paediatric endocrinology
clinics inTurkey.Method: A structured questionnaire was used to
evaluate clinical, biochemical and imaging data. A custom
Haloplex panel-based next generation sequencing approach was
used to study all known PAI-associated genes. Patients with
clinical or biochemical findings suggestive of CAH, adrenoleuko-
dystrophy, autoimmune adrenal insufficiency or known syndro-
mic causes of PAI (e.g., Triple A syndrome) were excluded.
Results: A molecular genetic diagnosis was obtained in 78 (81%)
patients. The range of genetic aetiologies found in this cohort
was:MC2R (nZ25), NR0B1 (nZ12), StAR (nZ11), CYP11A1
(nZ9), MRAP (nZ9), NNT (nZ7), ABCD1 (nZ2), NR5A1 (1),
AAAS (nZ1), HSD3B2 (nZ1).Of note, recurrent mutations in
several genes were detected, such as c.560delT and p.C251W
mutations in MC2R, the p.R451W mutation in CYP11A1, MRAP
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c.IVS3dsC1delG, and StAR p.S13P. The incidence of childhood
non-CAH PAI was approximately five in 1.000.000, with
geographical enrichment of certain mutations due to founder
effects. Several novel clinical and molecular insights emerged.
Conclusion: This is the largest cohort study of PAI in children to
date. Establishing a specific diagnosis of PAI is extremely valuable
for counselling family members and for identifying presympto-
matic children.Knowing the genetic aetiology can also help modify
treatments, such as the need for long-term mineralocorticoid
replacement, and can predict potential co-morbidities, such as
impaired puberty or fertility and neurological dysfunction.
Funding information: J.C.A. is a Wellcome Trust Senior
Research Fellow in Clinical Science (098513) and T.G is a
European Community, Marie-Curie research fellow (PIEF-GA-
2012-328959). This study is also supported with Turkish Pediatric
Endocrinology Research Grant.
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Clinical Follow-up of the First SF-1 Deficient Female
Patient
Karine Gerstera, Anna Biason-Lauberb, Eugen J Schoenlea

aDepartment of Pediatric Endocrinology and Diabetology,
University Children’s Hospital, Zurich, Switzerland, bDepartment of
Medicine, University of Fribourg, Fribourg, Switzerland

Background: Steroidogenic factor 1 (SF-1/NR5A1) plays a
crucial role in regulating adrenal development, gonad determina-
tion and differentiation, and in the hypothalamic-pituitary control
of reproduction and metabolism. In men (46, XY) mutations in
SF-1/NR5A1 gene cause a wide phenotypic spectrum that ranges
from complete testicular dysgenesis with Müllerian structures and
amenorrhea, through individuals with mild clitoromegaly or
genital ambiguity, to severe penoscrotal hypospadias or even
anorchia and oligospemia. In recent years the role of SF-1 in the
ovarian function was controversially discussed, some reports
suggesting a relationship of mutation in SF-1 with primary ovarian
insufficiency. Case presentation: We report the follow-up of the
first case of a SF-1 deficient 46, XX girl in whom adrenal
insufficiency was the only clinical sign of the loss-of-function
mutation (AJHG 2000, 67:1563). During infancy ovarian
development and function seemed normal on the base of normal
ovarian morphology at US and repeatedly normal gonadotropins
and ovarian markers. To date, this young woman aged 16.5 years
shows normal growth, normal BMI and psychomotor develop-
ment, has a normal puberty and regular menstruation. The current
treatment of her adrenal insufficiency consists of hydrocortisone
(17.4mg/m2 per day) and fludrocortisone (0.05mg/day). Con-
clusion: This report shows one, to date uniquely described
phenotypic variant of SF-1 mutation in a 46, XX affected person
with adrenocortical insufficiency but no ovarian dysfunction nor
disturbance of pubertal development. By following the patient
during adolescence and transition to adulthood, this case will help
us to follow natural history of SF-1 mutation in 46, XX patient and
will shed light on its role in the ovarian function.
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Salt Sensitivity of Blood Pressure at Age 7–8 Years in
Preterm Born Children
Charlotte A Ruys, Harrie N Lafeber, Joost Rotteveel, Martijn J J Finken

Department of Paediatrics, VU University Medical Center,
Amsterdam, The Netherlands

Background: Preterm birth is associated with hypertension
and increased fat contents in later life. Salt sensitivity (SS) could be
a mechanism underlying this relationship. In adults SS has been
recognised as a cause of hypertension that is related to low birth
weight and obesity. Objective and hypotheses: We studied the
prevalence of SS in 7–8-year old children born !32 weeks of
gestation and/or with a birth weight !1500 g as well as its relation
with birth weight, infant growth and body composition. Method:
Subjects were recruited from a cohort (nZ152) that participated
in a nutritional randomized controlled trial during the first
6 months of life. Birth weight, gestational age and height at 0, 3, 6,
12 and 24 months were available. Of the original cohort,
79 children (40 males) aged 7.9 (IQR 7.6–8.3) years were enrolled.
After an overnight fast, anthropometry, venipuncture and dual-
energy X-ray absorptiometry (DEXA) were performed. Blood
pressure (BP) was measured at baseline and after a 7-day high-salt
diet (0.12 g/kg per day salt supplements in addition to regular diet)
. SS was defined as delta mean arterial BP S5%. HOMA-IR was
calculated; (glucose (mmol/l)*insulin (mIU/l))/22.5. Results:
Sixty-three children completed the study and were included in
the analyses. The prevalence of SS was 15.9% (nZ10). SS subjects
had lower BMI (13.8 vs 15.5 kg/m2), fat mass (at ages 0 and
6 months and 7–8 years) and systolic (95.0 vs 105.5 mmHg) and
diastolic (51.1 vs 61.7 mmHg) BP at baseline compared with the
non-SS subjects (all P!0.05). Birth characteristics, height and
HOMA-IR were similar in both groups. Conclusion: Children
with SS had lower fat mass from infancy onwards, lower baseline
BP and showed no signs of the metabolic syndrome. Associations
between SS and cardiometabolic parameters as found in adults,
may only become manifest after fat accretion and increased salt
intake later in life.
P1-147
A New LC-MS/MS Assay for the Analysis of Sulfated
Steroids in Human Serum: Quantification of
Cholesterol Sulfate, Pregnenolone Sulfate,
17-Hydroxypregnenolone Sulfate and Androgen
Sulfates
Alberto Sánchez-Guijoa, Vinzenz Ojib, Michaela F Hartmanna,
Heiko Traupeb, Stefan A Wudya

aJustus-Liebig-University, Giessen, Germany, bUniversity of
Münster, Münster, Germany

Background: Steroids are found in human blood predomi-
nantly as sulfated steroids. Conjugation of steroids increases their
solubility in blood, facilitating their physiological regulation and
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excretion. Chromatographic separation and quantification of an
extensive number of sulfated steroids is challenging. For instance,
androgen sulfates are structurally related and their signals are very
similar in mass spectrometry. Objective and hypotheses: Some
of the most abundant sulfated steroids are cholesterol sulfate (CS),
dehydroepiandrosterone sulfate (DHEAS) and androsterone
sulfate (AnS). So far, no assay has been developed for the
simultaneous quantification of such compounds present in higher
concentrations. Method: We developed a novel assay for the
quantification of the aforementioned compounds and other eight
sulfated steroids in human serum by LC-MS/MS. The method uses
300 ml volume of serum, and the sulfated steroids are analyzed
independently from free steroids, which are isolated during the
sample preparation too. The method allows for the quantification
of CS, DHEAS, AnS, pregnenolone sulfate, 17-hydroxy-pregne-
nolone sulfate, 16-a-hydroxy-dehydroepiandrosterone sulfate,
androstenediol sulfate, epiandrosterone sulfate, testosterone
sulfate, epitestosterone sulfate and dihydrotestosterone sulfate.
Results: The performance of the method has been studied at three
different concentration levels for each compound, allowing for the
study of a broad range of concentrations. The method is sensitive
and the quantification parameters are reliable. The average
recovery was 97.6%. Averaged intra and inter-assay accuracies
were 8.0 and 6.3%, respectively, and precision was always lower
than 20% at all the concentration levels. Conclusion:We present a
reliable method to quantify sulfated steroids in human serum. The
study of serum from patients with steroid sulfatase deficiency has
proven the utility of this assay for the diagnosis of this condition by
analysing the levels of CS. Funding: This work was supported by
the Selbsthilfe Ichthyose e. V., the Medical Faculty (OJ111409) of
the University of Münster, and by the German Research
Foundation (DFG) within DFG Research Group 1369 “Sulfated
Steroids in Reproduction” to subproject 7.
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Antibodies ZnT8 in Children with Graves’ Disease and
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Introduction: Recent studies have revealed the presence of
zinc and the expression of zinc transporter (ZnT) family members
in most endocrine cell types. Moreover it was demonstrated that
the ZnT family plays an important role in the synthesis and
secretion of many hormones like insulin. We studied the
prevalence of ZnT8 Ab in patients with autoimmune thyroid
diseases (AITD). Material and methods: The study was
performed in the group consisting of 20 Graves’ disease (GD)
patients (mean age, 17.8G1.4 years), 44 Hashimoto’s thyroiditis
(HT) patients (mean age, 13.8G3.5 years) and 57 controls (mean
age, 13.1G3.5 years). Patients were recruited from few endocrine
centers.GAD,IA-2,IAA,ZnT8,21-OH and AChR antibody concen-
trations were evaluated in the sera using RSR kits. Results: In our
study, ZnT8Ab were found in four patients (20%) with GD while
three patients (15%) were positive for GADAb, one patient (5%)
was positive for IAA and one patient (5%) was positive for IA-2Ab.
Of these, one GD patient was positive for all four diabetes
associated antibodies. In the case of HT patients, 4 (9%) were
positive for ZnT8Ab, while three patients (7%) were positive for
GADAb, 2 (4.5%) were positive for IA-2Ab and 1 (2.3%) was
positive for IAAAb. Of these, one HT patient had three diabetes
associated antibodies (ZnT8,GAD & IA-2Abs) and one had two
diabetes associated antibodies (GADAb and IAA). Out of 57
controls studied, 2 (3.5%) controls were positive for ZnT8 Ab, one
(1.8%) was positive for GADAb and none of them was positive for
IA-2Ab or IAA. Furthermore, one GD patient (5%) and two HT
patients (4.5%) were positive for 21-OHAb only.None of the
patients with AITD and controls studied was positive for
AChRAb. Conclusion: In conclusion, these results suggest that
the presence of ZnT8Ab can be associated with other autoimmune
diseases other than T1DM in particular Graves’ disease and
Hashimoto’s thyroiditis.
P1-149
Recombinant Parathyroid Hormone (1-34)
Replacement Treatment of Hypoparathyroidism
in the Alfacalcidol-Resistant Patient with Severe
Autoimmune Polyendocrinopathy Syndrome Type 1
Leila Sozaeva, Elizaveta Orlova, Maria Kareva

Endocrinology Research Centre, Moscow, Russia

Background:Hypoparathyroidism (HPT) is present in 80% of
patients with Autoimmune Polyendocrinopathy Syndrome type 1
(APS-1) – rare monogenic complex disease characterized also by
adrenal failure, chronic candidiasis and a spectrum of other
autoimmune disorders, including enteropathy and malabsorbtion.
Active vitamin D and calcium are currently used for HPT
treatment to maintain normal serum calcium levels. Objective
and hypotheses: To describe a severe case of APS-1 with HPT
and a role of parathyroid hormone therapy in controlling normal
calcium level. Clinical case: A 26-year-old female patient with
confirmed APS type 1 has been followed up in our department
since she was 10. She manifested with chronic candidiasis at
4 years, thereafter she developed other APS-1 components: HPT
and adrenal insufficiency at 10 years, malabsorbtion and alopecia
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areata at 20 years, ovarian failure at 21 years. She was diagnosed
with acquired pigmented retinopathy at 26 years. Two hetero-
zygous mutations, R257Xand W78R, were found in AIRE gene.
Alfacalcidol and calcium therapy was effective to maintain near
normal serum calcium levels, however, calcium fluctuations were
seen. Severe malabsorbtion was observed since 20 years and has
led to clinically significant hypocalcemia. Progressive increasing of
alfacalcidol doses up to 20 mcg/day did not normalize calcium
level. Gastroscopic study showed an atrophy of the mucosa of the
stomach and small intestine. The patient had cholelithiasis and
cataracta. Parathyroid Hormone (PTH 1-34) treatment was
initiated and normocalcaemia was achieved in two weeks on the
dose 40 mg per day (twice a day) without vitamin D and calcium
supplementation. Calcium level remained within normal range
and was controlled several times a day first three weeks of PTH
treatment, once a week for the next three months and once in two
weeks during further eighteen months follow-up period. Urinary
calcium excretion was measured on PTH therapy at 8 and 12
months and was in normal range (2.8 mmol/day). Conclusion:
Hypocalcemia in severe APS-1 cases could be difficult to control
with vitamin D metabolites. PTH replacement therapy of HPT
could be a treatment of choice in case of severe malabsorbtion.
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Severe Immunodysregulation Phenotypes Including
Infancy-Onset Type 1 Diabetes Mellitus in Two
Siblings with a Homozygous Mutation in the
LPS-Responsive Beige-Like Anchor (LRBA) Gene
Felix Schreinera, Michaela Plampera, Gesche Dükerb,
Stefan Schoenbergerc, Janine Altmuellerd, Alina Hilgere,
Heiko Reuttere, Joachim Woelflea
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Background: Type 1 diabetes mellitus (T1DM) is caused by
autoimmunity against the pancreatic beta-cell. Although a
significant number of T1DM patients develop further auto-
immune disorders during lifetime, coexisting severe immunodys-
regulation is rare. Objective and hypotheses: Presuming
autosomal-recessive inheritance in a complex immunodysregula-
tion disorder including T1DM in two siblings born to
consanguineous parents, we performed whole exome sequencing
(WES). Method: WES. Results: Patients 1 and 2 are born to
consanguineous Libyan parents. In patient 1, T1DM was
diagnosed at age 2 years. From early infancy the girl suffered
from recurrent pneumonic infections, merging into severe chronic
restrictive lung disease, resembling lymphocytic interstitial
pneumonia. FACS analysis revealed B-cell deficiency, going
along with decreased IgG levels. CD4C/CD25C and CD25high/
FoxP3C cells were diminished, while an unusual CD25K/FoxP3C
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population was detectable. In addition, she presented with short
stature (!-4 SDS), GH-deficiency and mild symptoms of
enteropathy. Her younger brother (patient 2) also suffers from
infancy-onset T1DM. He has no history of respiratory problems
but chronic diarrhea since infancy, leading to severe electrolyte
disturbance and growth failure. Another sibling, who was
diagnosed to have T-cell deficiency and Evans-syndrome, died
before the family immigrated to Europe. By WES and filtering for
autosomal-recessive disease-genes, we identified a homozygous
truncating mutation (c.2445_2447del(C)3ins(C)2, p.P816Lfs*4) in
the LPS-responsive beige-like anchor (LRBA)-gene in both patients.
LRBA-mutations have previously been reported to cause auto-
immunity and immunodysfunction presumably due to alteration
of Treg cell function and, very recently, have been identified in two
patients with IPEX-like syndromes. Conclusion: We identified
a homozygous truncating LRBA-mutation in two siblings with
T1DM and severe immunodysregulation disease. In light of the
variable phenotypes reported so far in LRBA-mutant individuals,
LRBA-deficiency should be considered in all patients presenting
with T1DM and signs of severe immunodysregulation linked to
altered Treg-cell function.
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Svetlana Polyakovab, Evgeny Vasilyevc, Vasily Petrovc,
Anatoly Tiulpakovc
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Background: Autoimmune polyglandular syndrome type 1
(APS1) is a monogenic autoimmune disease caused by defects in
autoimmune regulator gene (AIRE). The classic clinical triad is
composed of Addison disease, hypoparathyroidism, and chronic
mucocutaneous candidiasis, however other endocrine and non-
endocrine features of APS1 may occur. Objective: To describe an
unusual clinical manifestation of APS1. Methods: Congenital
lipodystrophy candidate genes (ZMPSTE24, LMNA, BSCL2,
PLIN1, PTRF, LMNB2, POLD1, AKT2, CIDEC, PIK3CA, PPARG,
PSMB8, CAV1, PPP1R3A, AGPAT2) were sequenced using a
custom Ion Ampliseq panel and PGM semiconductor sequencer
(Ion Torrent). p.R257X mutation in AIRE gene was analysed by
real-time PCR. Results: A boy presented at the age of 15 months
with progressive weight loss and subcutaneous fat disappearance,
most evident on the limbs. Sequencing of congenital lipodystrophy
candidate genes showed no mutations. During his fourth year of
life autoimmune hepatitis (with rapid progression to hepatic
cirrhosis Child-Pugh class C) and oral candidiasis were diagnosed
consequently. Immunosuppressive therapy with prednisone
normalised liver function, and the dose was reduced to 10 mg
per day. At the age of 4.5 years the patient presented with
symptoms of adrenal crisis, his renin was O500 mcIU/ml, ACTH
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O 300 pg/ml. APS1 was suspected, which was confirmed by
detecting a homozygous p.R257X mutation in AIRE gene.
Conclusion: Acquired generalised lipodystrophy is known to be
associated with autoimmune disorders. To our knowledge,
however, this is the first time when generalised lipodystrophy is
described as initial manifestation of APS1. Funding: This work
was supported by Alfa-Endo Program of Charities Aid Foundation
(CAF) Russia.
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Murine Growth Plate Chondrogenesis and Bone
Development: Role of Ras/MAPK Hyperactivation
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Background: Growth retardation affects more than 80% of
patients with Noonan syndrome (NS; MIM#163950), one of the
most common developmental disorders, but its origin remains
poorly understood. We have demonstrated that mutations of the
tyrosine phosphatase SHP2, that are responsible for half the cases
of NS, impair the systemic production of Insulin-like growth factor
1 (IGF1), the biological mediator of GH acting on growth plate,
through a hyperactivation of the Ras/Mitogen-Activated Protein
Kinase (MAPK) signalling pathway. This is in accordance with
clinical data suggesting partial GH insensitivity in NS patients.
However, the direct impact of NS-causing mutations on growth
plate and bone has never been explored. Objectives: To evaluate
the impact of NS-causing mutations on growth plate and bone
development and to determinate the contribution of GH
insensitivity. Methods: In vivo and in vitro analyses were
performed in a mouse model of NS (SHP2 D61G/C mice) and
in chondrogenic ATDC5 cells expressing NS-causing SHP2
mutants respectively. Results: Compared with their WT
littermates, male SHP2 D61G/C mice exhibited homogeneous
postnatal growth retardation and alteration of trabecular bone of
femur and vertebra. At the growth plate level, the length of the
hypertrophic zone was decreased in SHP2 D61G/C mice, whereas
the length of the proliferating zone was unaffected. Proliferation
and apoptosis were similar in WT and SHP2 D61G/C mice.
Expression of NS-associated SHP2 mutants results in ERK1/2
hyperactivation in chondrocytes in vitro and in vivo. Chronic
inhibition of ERK1/2 activation in young mice alleviates growth
plate abnormalities, which is associated with significant growth
improvement in NS mice. Interestingly, IGF1 treatment of SHP2
D61G/C mice increased the length of the proliferating zone
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without modifying hypertrophic zone abnormalities. Conclusion:
In conclusion, NS-causing SHP2 mutants inhibit chondrocyte
differentiation through Ras/MAPK hyperactivation, a mechanism
that could contribute to growth retardation. This also provides
interesting insights into the development specific therapeutic
options targeting the Ras/MAPK pathway to improve growth in
NS patients. Funding: This work was supported by the 2012
ASPIRE Young Investigator Research Awards in Endocrinology
from Pfizer (reference number WS2385803, 2012).
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Growth Curves for Height, Weight, BMI and Head
Circumference in Children with Achondroplasia
Murat Doğana, İlyas Aydına, Keziban Aslı Balaa, Sultan Kabaa,
Özlem Gülpınarb
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Background: Close monitoring of growth is vital when
following children with achondroplasia yet existing growth curves
suffer from a simple chart format and their clinical use is therefore
limited. Also, references for body proportions; i.e. sitting height,
relative sitting height and arm span, are lacking. Objective and
hypotheses: The aim of this study was to construct age-specific
growth curves for height, weight, BMI, head circumference and
body proportions in children with achondroplasia. Method: A
combination of longitudinal and cross-sectional measurements
were collected from about 550 children and adolescents with
achondroplasia aged 0–20 years. Standard deviation curves were
estimated using the generalized additive models for location, scale
and shape (GAMLSS). Results: Retrieved averages for these four
variables were similar to the existing growth references by Horton
et al. and Hoover-Fong et al. To better capture growth
development during the first 4 years of life, the curves for head
circumference, height and weight were combined on the same
page by using logarithms for all axes. Similar approaches were used
for the design of a separate BMI and a separate head circumference
chart, both covering 0–20 years of age. Conclusion: Sex- and age-
specific curves for height, weight, BMI and head circumference
were constructed and designed in a format that makes it easy to
follow growth development of the individual. The body proportion
references are under construction.
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Novel Compound Heterozygous BMP1 Variants
Associated with Osteogenesis Imperfecta
Aram Yang, Rimm Huh, Jinsup Kim, Sung Yoon Cho, Dong-Kyu Jin
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Background: Osteogenesis imperfecta (OI) includes a group
of disorders with a susceptibility to bone fractures, the
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presentation ranging from slightly increased fracture frequency
to death in the perinatal period. Objective and hypotheses:
Autosomal-dominant inheritance with type I collagen biosynthesis
defects is the most common, but many autosomal-recessive genes
have been previously reported. Method: Whole-exome sequen-
cing was performed to simultaneously examine multiple genes
associated with autosomal-recessive OI in a Korean patient with
umbilical hernia, frequent fractures, scoliosis, markedly short
stature and dislocation of the radial head. Results: Two novel
variants in the BMP1 gene: c.808AOG and c.1297GOT were
identified. The former variant caused a missense change
p.(Met270Val) and the latter caused skipping of exon 10.
Functional studies of the two variants demonstrated in a zebrafish
assay showed a hypofunctional nature. Conclusion: Demon-
stration of hypofunction of the two novel variants in zebrafish
supports the involvement of these variants in causing abnormal
bones. These results emphasise the importance of BMP1 as a
contributing factor in autosomal-recessive OI.
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Diagnosis, After Conservative Surgery and Before
Adjuvant Radiation
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Maria Michaelidoua, Laura Losaa, Helen Spoudeasa

aDepartment of PAED Endocrinology, Great Ormond Street
Hospital, London, UK; bDepartment of Neuropsychology,
Great Ormond Street Hospital, London, UK

Background: It has been previously reported that with current
management, 9/10 children with craniopharyngioma will survive
10 years. Though most suffer both chronic neuroendocrine and
cognitive impairments from disease and/or treatment, few
prospective cognitive assessments have been reported which
might separate the contributions of each. Objective and
hypotheses: i) To prospectively evaluate the prevalence of
cognitive dysfunction, before and after a conservative surgical
and radiation strategy, avoiding hypothalamic morbidity. ii) To
determine aetiology, incidence and severity of any deficits.
Method: 21 children (14 males, seven females) presenting with
craniopharyngioma between 09/07/2009 and 25/02/2014, of
median age 7.8 (range 1.9–17.18) years underwent Wechsler
assessments of IQ (full scale (FSIQ), verbal (VIQ), performance
(PIQ) and working memory (WMI) and processing speed index
(PSI)), after conservative surgery and before adjuvant proton
(nZ7) or IMRT (nZ7) radiation to any residual. eight subjects
underwent a repeat assessment 1–3 years after radiotherapy.
Tumours were graded for hypothalamic involvement (Paris 0–2).
There were no baseline demographic, tumour or cognitive
differences between those who did and did not undergo
reassessment (PZ0.16). Data are shown as means and 95% CI
and analysed using non parametric statistics. Results: Baseline IQ
data on all parameters was available for only 16/21 patients assessed
at 9.40 (2.80–17.50) years of age. At diagnosis, the majority (12/16)
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had hypothalamicGrade 2 tumour involvement, but two hadGrade
1 involvement and twohadnone. The overallmedian score for FSIQ
was 105.5 (73–128), no different from age and sex standardised
norms, and without any difference between individual domains
(VIQ, PIQ, PSI, WMI, PZ0.121). A significant number of patients,
13/16 (81%) had behavioural problems (limited adaptation, peer
interaction and emotional distress) at diagnosis. Eight patients-7
Grade 2 and one Grade 1 assessed 2.05 (0.60–3.30) years later,
tended to a decline though still normal FSIQ (105.5 vs 97.0 95 ci;
PZ0.48) not seen in VIQ PZ0.26), PIQ (PZ0.916), WMI (0.292)
or PSI (PZ0.528) Behaviour remained unchanged, only one out of
eight patients seem to be coping better. Conclusion: Children with
craniopharyngioma are of average intelligence at diagnosis but
experience significant behavioural difficulties, which precede
radiotherapy and are not changed by it, possibly due to
hypothalamic tumour involvement. The trend to decline, seen
after radiotherapy, can be found in FSIQ, but not in VIQ or other
parameters, even in the youngest children. Proactive targeted
schooling support may prevent significant decline, arguably due as
much to behavioural difficulties, failed community reintegration
and lost schooling, as to brain injury of multiple aetiology.
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in a 3-month-old Infant with a Large Interstitial
Deletion of Chromosome 5q Including the APC Gene
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Background: Childhood adrenocortical tumours (ACT) are
rare and have well been described as part of familial cancer
susceptibility syndromes which are caused by single gene
mutations including P53, MEN1, PRKAR1A, CTNNB1 and
APC. Adenomas are the most common ACT, but adrenocortical
carcinomas (ACC) occur as well. Childhood ACC can be part of
the Li-Fraumeni Syndrome and Beckwith-Wiedemann syndrome.
ACC can also occur in familial adenomatous polyposis coli (FAP).
FAP is a colon cancer predisposition syndrome caused by germline
inactivation of the adenomatous polyposis coli tumour-suppressor
gene (APC) located on the long arm of chromosome 5 (5q21–
5q22). The main feature of FAP is polypogenesis beginning in early
adulthood, ACC have been reported only in adult patients. Case
report: We report on a male infant, offspring from non-
consanguineous german parents, who presented with clinical
signs of Cushing syndrome at the age of 3-months. Additionally
the child had unilateral club foot and micropenis. Diagnostic
work-up revealed ACTH-independent hypercortisolism due to
unilateral adrenocortical tumour. Tumour resection was per-
formed at the age of 4 months, the tumour was classified as
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adrenocortical carcinoma (T2 N0 M0). Clinical signs of
hypercortisolism resolved, but the child’s facial features remained
dysmorphic. Poor growth in association with micropenis as well as
IGF1 and IGF BP3 levels far below the normal range led to further
endocrinological evaluation at the age of 10 months. Severe growth
hormone neurosecretory dysfunction was diagnosed. Subsequent
growth hormone substitution led to catch-up growth, but the
child’s severely retarded psychomotor development and muscle
hypotonia remained unaffected. At the age of 12 months
comparative genomic hybridization identified a large interstitial
deletion of chromosome 5q expanding over a 19.4-Mb region
(5q21.3–5q23.3) including the APC gene. Other genes within the
deleted region may be responsible for psychomotor retardation
und muscle hypotonia. Conclusion: ACT caused by deletion of
the ACC gene may occur even in childhood and infancy.
Chromosomal deletions including known cancer susceptibility
genes should be suspected in children with ACT and unexplained
additional features.
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Background: Gonadotoxic cancer therapy may cause adult
male infertility. We previously reported that, of 2/3rds of underage
males agreeing to pre-treatment sperm cryopreservation before
cancer treatment, 2/3rds succeeded. Objective and hypotheses:
i) To evaluate how many patients banking sperm successfully
(GP1) returned for post treatment re-evaluation compared with
those who attempted but failed (GP2). ii) To compare intergroup
survival and fertility rates by prior gonadotoxicity risk. Method:
Retrospective collection of post treatment survival, semenalysis
(sperm count and volume), biochemical (LH/FSH/testosterone)
and clinical (testicular volumes) parameters in 93 patients
attempting to bank sperm between 2000 and 2010. ‘Infertility’
was defined as FSH O15 IU/l, azoospermia or adult testicular
volume !10 ml. Results: Of 75 GP1 patients aged 15.11 (13.04–
22.08) years, 68 banked sperm at cancer diagnosis (GP1A) and
seven during 2nd remission (GP1B). 18/75 patients (17 GP1A)
died 2.63 (0.98–6.00) years after banking. 27 (24 GP1A) survivors
returned 8.02 (3.70–14.00) years later, for fertility (nZ17),
biochemical (nZ16) and/or clinical (nZ9) re-evaluation and
five are now infertile (all GP1A: three medium, two high
gonadotoxicity risk). Fertility is preserved in all returning low
risk (!20%) patients (nZ12) but a significant minority at highest
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risk (O80%) died (14/45, 31%). Of 18 patients (GP2) who failed to
bank at diagnosis (GP2A, nZ13) or 2nd remission (GP2B nZ5),
five died after 1.75 (0.05–3.94) years (one medium, four high risk)
and six (4 GP2A) all still azoospermic, returned 8.72 (6.60–11.20)
years later. There were no intergroup differences in risk, survival or
fertility rates. Conclusion: Low gonadotoxicity risk patients, at
low priority for fertility preservation, were correctly identified
before treatment. High risk patients need prioritising but were
least likely to survive. GP2 survivors were unlikely to recover
fertility up to 11 years later. The low survivor re-evaluation rates
suggest improved post treatment endocrine/fertility assessments
are required to properly assess the cost-benefit of fertility
preservation to underage patients.
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Introduction: Kisspeptin is well known gatekeeper of puberty
onset to date. However, several neuroendocrine factors are also
discovered to be associated with puberty onset and, especially
neuropeptide Y (NPY) and neurokinin B, participate in the
neuronal network integrating reproduction. However, the
interactions between neuroendocrine factors and the reproductive
axis have not yet been fully explored. We report herein the
expression profile of NPY gene and neurokinin B gene in the rat at
different developmental stages. Methods: Spraque-Dawley (SD)
strain female rats were used. To analysis expression of NPY
mRNA, samples were obtained from hypothalamus in female rats
at 4, 8, 14, 23, 27, 34, 38 and 40 days. At the same time, blood
samples were collected for analysis serum level of kisspeptin and
luteinizing hormone (LH). The expression of NPY mRNAs and
neurokinin B mRNAs were assessed by RT-PCR and the serum
levels of kisspeptin and LH were analyzed by ELISA. Results: The
expression of NPY mRNAs in hypothalamus was high in neonate
and infant stages, while abruptly decreased prepubertal and
pubertal stages (between day 23 and day 34). However, serum LH
level was increased from prepubertal stage, especially day 23 and
peak at pubertal stage (at day 38), reversely NPY mRNAs
expression. In adult stage, both NPY mRNA expressions in
hypothalamus and serum LH level were increased. Meanwhile, the
expression of neurokinin B mRNA in hypothalamus was increased
according to developmental stages as KiSS-1 gene mRNA
expression and serum kisspeptin level and was peaked at adult
stages. Conclusion: The expressions of NPY mRNA were
decreased in hypothalamus at prepubertal and pubertal stages in
rat, while serum levels of LH were increased at those
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developmental stages. Although both NPY mRNA expression
and serum LH level were high in adult stage, NPY may inhibit LH
release in prepubertal and pubertal stages, and it can be one of the
explanations why puberty is delayed in fasting or low BMI
conditions. In addition, the expression of neurokinin B mRNA was
increased in hypothalamus according to developmental stages,
with similar pattern in the expression of KiSS-1 gene mRNA and
serum kisspeptin level.
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Background: Congenital hypopituitarism is a rare disease.
Although our understanding of the involved transcription factors
is improving, mutations in candidate genes are rarely identified.
Extra-pituitary symptoms can point towards new genes of interest.
FOXL2 is mutated in blepharophimosis/ptosis/epicanthus inver-
sus syndrome (BPES), a rare affection that combines congenital
alterations of eyelids with ovarian dysgenesis in some families.
Moreover, we have previously reported the association of BPES
with combined pituitary hormone deficiency (CPHD) in some rare
non-related cases. Objective and hypotheses: The main
objective was to better define the possible molecular association
between anomalies of eyelids, including BPES, but also other
oculo-optic anomalies, and CPHD. Patients presenting these
specific syndromes were selectively tested not only for FOXL2
mutations, but also for mutations in a series of genes already
linked with CPHD. Method: Our cohort consisted of 22 patients
with CPHD and various ocular anomalies (of the eyelid, eyeball,
and/or optic nerve), and presented various anomalies of pituitary
gland documented by RMI. FOXL2 was screened in the patients
with eyelid anomalies including BPES. HESX1 and OTX2 were
screened for all patients. GH1, GHRHR, POU1F1, PROP1, LHX3,
LHX4, PITX2, SOX3, PROKR2, GLI2, and/or ARNT2 were
selected for screening by the GENHYPOPIT network based on
clinical and radiological signs. Results: A FOXL2 mutation was
identified only in the two BPES patients among nine patients with
eyelid anomalies. In addition, OTX2 was mutated in one patient
presenting with septo-optic dysplasia and microphtalmia.
Conclusion: This study indicates a possible role of FOXL2
in hypothalamus and pituitary development. FOXL2 mutation is
indeed the most frequent molecular anomaly within our cohort of
patients with hypopituitarism and ocular anomalies. Further
studies are necessary to determine if FOXL2 should be sequenced
in CPHD patients presenting eyelid anomalies distinct from those
observed in BPES.
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Background: Septo-optic dysplasia (SOD) is a rare congenital
anomaly, clinically heterogeneous, combining optic nerve and
pituitary gland hypoplasia, midline abnormalities of the brain,
including absence of the corpus callosum and septum pellucidum.
The diagnosis is made when two or more features of the classic
triad are present. HESX1, SOX2, SOX3, FGF8, FGFR1, PROKR1,
SHH, are implicated in the etiology of SOD. Objective and
hypotheses: Description of a patient with SOD, negative in the
HESX1, SOX2, SOX3 mutational screening. Method: Case report,
direct sequencing of HESX1, SOX2, SOX3, aCGH array. Results:
Girl, born after 1st uneventful pregnancy, SGA, with jaundice,
hypotonia, feeding difficulties as neonate; mild developmental
delay during infancy. Referred because of short stature (SDSh–
2.46) at 9.8 years. Diagnosed additionally with: optic nerves and
macula hypoplasia, nystagmus, strabismus, absent septum
pellucidum, hydrocephalus, anterior pituitary hypoplasia (MRI),
growth hormone deficiency (GH peak 1.5 mU/ml after Arg-HCL);
start of rhGH and development of central hypothyroidism
thereafter, treated by L-T4. A 599 kb deletion 17(q21.31)
(44188501-44787179)x1(hg19), containing the pseudogene
LOC644246 and the gene KANSL1, known to cause Koolen-de
Vries syndrome (KDVS) were found. mental retardation (MR),
facial dysmorphism, hypotonia, developmental delay, SGA, short
stature, brain and refraction anomalies, strabismus, and hypopi-
tuitarism due to PSIS (only one reported case) are described. A 551
kb duplication X(p11.3p11.3)(45838699-46389900)x3(hg19) was
also found, including ZNF673, ZNF674 genes. Duplications/dele-
tions are known to cause MR, retinal dystrophy and short stature.
Conclusion: This is the first case of KDVS without MR and only
the second case with hypopituitarism. Analogous to the x-linked
SOX3, duplication/deletions in ZNF673 and ZNF674 could result
in short stature without MR and may be implicated in the etiology
of hypopituitarism. The patient’s phenotype is probably a result of
combination between the two aberrations. Funding: Supported by
the Medical University Sofia, Grant ‘Mlad issledovatel’ Nr 41-D,
contract 30-D.
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Background: The Dutch HYPOthalamic and PITuitary gene
(HYPOPIT) study investigates the genetic and non-genetic causes
of isolated growth hormone deficiency (IGHD) and combined
pituitary hormone deficiency (CPHD). Former projects within the
HYPOPIT study showed that only a small minority of the Dutch
IGHD and CPHD cases could be explained by mutations in GH1,
GHRHR, HMGA2 and CDK6 in IGHD patients and PROP1,
HESX1, POU1F1, LHX3, LHX4, OTX2, SHH and HHIP in CPHD
patients. Aims and objectives: In the current project, we chose to
study immunoglobulin superfamily gene 1 (IGSF1, highly
expressed in pituitary and testis) as a new candidate gene.
Mutations in IGSF1 have recently been associated with central
hypothyroidism. Initially, IGSF1-related central hypothyroidism
was only described in combination with macro-orchidism. Later
on, IGSF1 mutations were also reported in patients with central
hypothyroidism without macro-orchidism, with or without
additional pituitary hormone deficiencies. Therefore, we chose to
study IGSF1 as a new candidate gene for patients with the rare
combination of central hypothyroidism and growth hormone
deficiency. Methods: We screened 80 males and 14 females
patients with the combination of central hypothyroidism and GH
deficiency for genetic defects in exons 10–17, encoding the
extracellular region of IGSF1. Results: A total of six SNPs, one
known mutation and one known deletion were identified in the
extracellular regions of IGSF1. We will present the genotypic and
phenotypic data of the patients with variants in IGSF1.
Conclusion: Central hypothyroidism combined with growth
hormone deficiency is explained by IGSF1 defects in a small
minority of the patients.
P1-162
Congenital Hypothyroidism: Reduction in the Female
to Male Ratio Following the Decrease of the TSH
Cut-off Point Used for Neonatal Screening
Antonis Voutetakisa,b, Vassiliki Gioglib, Dimitris Platisb, Anna Gikab,
Alexandra Iliadia,b, Chrysanthi Mengrelib, George Chrousosa,
Christina Kanaka-Gantenbeina, Panagiotis Girginoudisb

aFirst Department of Pediatrics, Division of Endocrinology,
Metabolism and Diabetes, Medical School, National and
Kapodistrian University of Athens, Athens, Greece; bDepartment of
Biochemical Laboratories, Institute of Child Health, Athens, Greece

Background: Since the initiation of neonatal screening-
programs for congenital hypothyroidism (CH) in the 1970’s, an
increase in the incidence of CH has been observed. This change
has been attributed to the gradual use of lower TSH cut-offs that
lead to the detection of milder cases of CH. Based on currently
used screening cut-offs, CH occurs in approximately 1:2 000 to
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1:4 000 newborns, varying by geographic location and ethnicity.
A female predominance, approaching a 2:1 female to male ratio,
has been consistently reported. Objective and hypotheses: To
assess whether the gradual decrease in the TSH cut-off limits has
affected the female to male ratio in neonates with CH. Method:
The yearly records from 1980 to 2014 of the Greek National
Neonatal CH screening program were thoroughly reviewed. For
each year, the TSH cut-off point was noted and the percentage of
female neonates diagnosed with CH was calculated. Results: The
National Greek Neonatal CH screening program was initiated in
1980. Over the following 35 years, more than 3 690 000 neonates
were screened. The TSH cut-off point was gradually lowered from
30 mIU/ml in 1980 to 6 mIU/ml in 2006 and moved back to
8 mIU/ml as of 2012. The proportion of female neonates
diagnosed with CH was 78% in 1980 but showed a progressive
decrease to lower than 50% in the last decade. In fact, the use of a
6–8 mIU/ml TSH cut-off point led to marginal male predomi-
nance. Conclusion: Change of the TSH cut-off point used in the
CH screening program alters the female to male ratio. Specifically,
lowering the TSH limit results in a decrease of female percentage
among neonates with CH. When a 6–8 mIU/ml TSH cut-off point
is applied, an inversion of the female to male ratio is observed and
male preponderance is noted.
P1-163
Paediatric Thyroid Nodule Score: Derivation and
Validation of a Predictive Score for Thyroid Nodule
Assessment in Children
Danielle van der Kaaya, Jonathan Wassermana, Nadia Akseera,
Michael Roskiesb, Frederique la Liberteb, Lily Nguyenb,
Pramod Puligandlab

aThe Hospital for Sick Children, Toronto, Canada; bThe Montreal
Children’s Hospital, Montreal, Canada

Background: Differentiated thyroid carcinoma has an
incidence of 15.2 per 100 000 in adolescents. The clinical challenge
is identifying nodules requiring further intervention. Current
modalities, in isolation, have poor ability to reliably differentiate
benign from malignant nodules. Objective and hypotheses:
To derive and validate a predictive score that integrates clinical,
laboratory, radiological and cytopathological parameters to define
malignancy risk of a pediatric thyroid nodule. Method: With
research ethics approval, a retrospective analysis of patients !18
years with histopathologically confirmed diagnoses of papillar-
y/follicular thyroid carcinoma (88 patients) and benign thyroid
nodular disease (37 patients) between 1987 and 2014 was
performed at tertiary care institution A. Relevant clinical,
laboratory, ultrasound and cytopathological variables were
retrieved from hospital records. Bivariate analyses identified
variables (P!0.2) that will undergo logistic regression to derive
a predictive score. Variance inflation factors will be consulted for
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multicolinearity. Construct and predictive validity and reliability
will be independently confirmed in a second cohort from
institution B. Results: Patients with malignant and benign
nodules had similar ages at presentation (12.8G2.8 vs 11.7G3.5
years) and female patients predominated (70%) in both groups.
Variables identified to undergo logistic regression analysis for
possible incorporation in the score: i) clinical: palpable thyroid
nodule (PZ0.09); palpable lymph nodes (PZ0.02); ii) laboratory:
TSH level (P!0.01); iii) ultrasound: nodule size (PZ0.02),
calcifications (P!0.01), focality (PZ0.14), echogenicity
(PZ0.13), margins (PZ0.12), O50% cystic (P!0.01), lympha-
denopathy (P!0.01); iv) cytopathology (P!0.01). Conclusion:
We hope to derive a clinical tool to predict the likelihood of
malignancy of a thyroid nodule based on integration of clinical,
biochemical, radiological and cytopathological features. This tool
has the potential to improve diagnostic accuracy. Funding: This
work is supported by a $3 500 microgrant from the Rare Disease
Foundation and the BC Children’s Hospital Foundation (no grant
number has been assigned).
P1-164
Practical Application of Elastography in the Diagnosis
of Thyroid Nodules in Children
Hanna Borysewicz-Sanczyka, Beata Sawickaa, Janusz Dzieciolb,
Katarzyna Drzewekc, Magdalena Oleksinskac,
Klaudyna Noiszewskaa, Artur Bossowskic

aDepartment of Pediatrics, Endocrinology and Diabetes with
Cardiology Division, Medical University of Bialystok, Bialystok,
Poland; bDepartment of Human Anatomy, Medical University of
Bialystok, Bialystok, Poland; cStudents’ Scientific Association at the
Department of Pediatrics, Endocrinology, and Diabetology with
Cardiology Division, Medical University of Bialystok, Bialystok,
Poland

Background: Elastography is non-invasive ultrasound
method of imaging based on estimation of mechanical properties
(elasticity) of the tissue. Recent data has shown its ability to
differentiate benign from malignant tumours. Decreased flexibility
in comparison to around tissue is characteristic for malignant
tissues, like most thyroid carcinoma (except follicular thyroid
carcinoma). Analysis of the image gives the result presented as a
ROI1/ROI2 index. Objective and hypotheses: The purpose of
our study was to assess the deformation of the thyroid nodules
during elastography in comparision to the results of fine needle
aspiration cytology of the nodule. Method: We examined 47
children between February 2013 and February 2015 with nodular
goiter. All patients underwent elastography and fine needle
aspiration cytology (FNAC). Both data were compared in order
to determine any correlations. Elastography parameters were
acquired with Toshiba Aplio MX SSA-780A system and analysed
while comparing of the stiffness of ROI 1 (of the nodule) to ROI 2
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(of healthy tissue). Results: In the study 39 girls (83%) and 8 boys
(17%) were involved. ROI index below two was observed in nine
patients (19.2% of the study group). In 27 patients (57.4% of the
study group) ROI1/ROI2 was between two and 4.9. ROI index
above five was observed in 11 patients (23.4% of the study group).
In three patients (6.4% of patients) histopathological examination
confirmed thyroid carcinoma. In all of cases it was papillary
thyroid carcinoma. ROI index: five and above was present in two
patients with thyroid cancer, while one of the patients had ROI
index two. Conclusion: Our results suggest, that elastography can
be complementary to classic ultrasonography and useful while
taking decision about fine needle aspiration cytology. At the same
time it should not replace histopathological assessment of the
nodule in the thyroid.
P1-165
Higher Urinary Iodine Levels Iodine Correlates with
Lower Systolic Blood Pressure in Chilean
Schoolchildren
Francisca Groba, Alejandro Martı́nez-Aguayoa, Marı́a Clara Ateagaa,
Carolina Loureiroa, Diego Carrilloa, Caroline Hillb,
Carmen Campinob, Carolina Mendozaa, Clarita Ferradaa,
Rodrigo Bancalarib, Constanza Pinocheta, Cristian Carvajalb,
Marlene Aglonya, Carolina Valdiviaa, Andrea Vecchiolab,
Carmen Carrascoa, René Baudranda, Cristobal Fuentesa,
Hernán Garcı́ab, Carlos Fardellaa

aDivision of Paediatrics, Pontificia Universidad Católica de Chile,
Santiago, Chile; bDepartment of Endocrinology, Pontificia
Universidad Católica de Chile, Santiago, Chile

Background: Iodine concentrations in Chilean schoolchildren
are the highest in South America. This may be related to excessive
sodium intake, which is associated with hypertension. However,
iodine decreases blood pressure (BP), which would be a
cardiovascular protective factor. Objective and hypotheses:
The objective of this study is to evaluate the effects of iodine on BP
and cardiovascular risk factors, despite salt intake. Method:
Cross-sectional study. Seventy schoolchildren in Santiago, Chile
were recruited (54.3% female, median age 13 (12.1–16.1)).
Anthropometry, BP, and pubertal stages were evaluated, and a
salt questionnaire was applied; salt intake was ad libitum. Samples
were obtained of ultra-sensitive C reactive protein (hsCRP),
glucose, triglycerides, LDL, creatinine, microalbuminuria, TSH,
fT4, aldosterone and plasma renin activity (ARP). Iodine,
creatinine, and sodium were measured in 24-h urinary samples
and urinary iodine/urinary sodium ratio was calculated. Pearson
correlation was performed for continuous variables; Mann–
Whitney test for independent samples. Results: Urinary iodine
(medium; (interquartile range)) was 298.5 ug/l (168.5–416.8).
65.7% presented iodine levels above requirements. A negative
correlation was observed between urinary iodine and age
54th Annual Meeting of the ESPE
(rZK0.4; PZ0.001), systolic BP (rZK0.3; PZ0.01), even
when corrected for sodium excretion (rZK0.32; PZ0.01). No
statistically significant correlation was observed between urinary
iodine and hsCRP (PZ0.13), glycemia (PZ0.3), cholesterol
(PZ0.93), triglycerides (PZ0.76), LDL (PZ0.34), TSH
(PZ0.98), aldosterone (PZ0.59), ARP (PZ0.19), neither with
diastolic BP (PZ0.09). Conclusion: Schoolchildren in Santiago
have much higher urinary iodine than recommended by the WHO
(adequate iodine nutrition between 100–199 ug/l). It decreases
with age. Higher levels of urinary iodine corrected for urinary
sodium excretion correlated with lower systolic BP, which could
represent a cardiovascular protective factor. Funding: This work
was supported by Fondecyt 1130427 and 1150437, CORFO
13CTI-21526-P1, IMII P09/016-F (ICM), School of Medicine,
Catholic University of Chile 2013 Chilean Grants.
P2-166
Late Diagnosis of Adrenal Insufficiency Caused by
Novel Compound Heterozygous Mutations in
Proopiomelanocortin
Elena Frolovaa, Irina Shirokovaa, Svetlana Karpovab,
Anna Kolodkinab, Nina Makretskayab, Anatoly Tiulpakovb

aScientific Centre of Children’s Health, Moscow, Russia;
bEndocrinology Research Centre, Moscow, Russia

Background: Proopiomelanocortin (POMC) deficiency is
characterised clinically by adrenal insufficiency, obesity and red
hair. As a rule, such patients present early in life with severe
hypoglycemia, which leads to initiation of glucocorticoid therapy.
We describe here a case of POMC deficiency, where adrenal
insufficiency was not diagnosed until the fourth year of life.
Objective and hypotheses: To present a case of late diagnosis of
POMC deficiency and characterise novel mutations in POMC
gene. Method: POMC gene was analysed by Sanger sequencing.
Results: The boy initially presented with prolonged neonatal
jaundice. By the end of his first year the growth acceleration was
evident. There were two episodes of severe hypoglycemia (glucose
level 1.7 mmol/l) at ages of 1.5 and 3 years. In addition, there were
recurrent episodes of cholestasis with bilirubin level 101 mcmol/l,
ALAT 276 U/l, ASAT 444 U/l. At presentation at 3.6 years his
height was at 4.1 SD, the BMI at 3.0 SD. He had red hair and light
skin. Plasma ACTH and serum cortisol were undetectable.
Replacement with hydrocortisone was initiated. Sequencing of
POMC gene revealed two novel heterozygous mutations: p.W84X
and c.-11COA. The latter mutation is predicted to create an
alternative initiation codon, which results in a frameshift.
Conclusion: A case of late diagnosis of POMC deficiency is
presented. It is not yet clear whether c.-11COA mutation is
compatible with partial inframe POMC translation, which could
explain less severe adrenal insufficiency in infancy. Funding: By
Alfa-Endo Program of Charities Aid Foundation (CAF) Russia.
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Hyponatraemia Secondary to Exudative Eczema
Irene Pilar Fernandez Viseras, Michal Ajzensztejn

The Evelina London Children’s Hospital, London, UK

Background: Classically adrenal insufficiency presents with
hyponatraemia and hyperkalaemia, however the differential may
be of alternative origin. Atopic dermatitis is a common
inflammatory skin disease of infancy and childhood. In severe
cases, the exudation from wet lesions can produce serious
complications such as infectionCvery rarely electrolytes abnorm-
alities as seen in this case. Case report: A 6-month-old female
infant was referred for endocrine review due to hyponatremia
(129 mmol/l) and hyperkalaemia (6.6 mmol/l) with a suspected
diagnosis of adrenal insufficiency and possible congenial adrenal
hyperplasia (CAH). She was not virilised and blood pressure was
normal. She had a background of severe eczema. Initial bloods
showed normal glycaemia, no acidosis. Cortisol 183 nmol/l,
ACTH 10 ng/l, 17-OH-progesterone 14.5 nmol/l (!6) with
a highly elevated aldosterone O2.700 pmol/l and renin levels
O500.00 mU/l with normal sodium level urine !10 mmol/l. She
also underwent a synacthen test (peak cortisol 1975 nmol/l) and
urine steroid profile both of which excluded CAH. Her eczema was
infective with widespread exudate and was treated with oral
flucloxacillin, topical emollients and steroids. The hyponatraemia
was treated with sodium supplementation. The hyponatraemia
and abnormal biochemistry completely resolved with improve-
ment of the eczema on repeat testing. Conclusion: The cause of
this patient’s hyponatraemia, hyperkalaemia, hyperaldosteronemia
and hyperreninemia were secondary to oozing exudation due to
severe atopic dermatitis associated with loss of fluid and
electrolytes, which resolved on appropriate dermatological
treatment. The raised aldosterone and renin levels associated
with hyponatraemia, led to consideration of both CAH and
pseudohypoaldosteronism type I (PHAI-I). CAH was excluded as
described above and PHA-1 which results from renal tubular
unresponsiveness or resistance to the action of aldosterone
resulting in elevated Aldosterone and Renin levels and a similar
biochemical picture with renal salt losing was excluded due to an
appropriately undetectable urinary sodium level; thus type I
(PHAI-I) was ruled out.
P2-168
The Natural Mutant Receptor hGRaT556I Causes
Primary Generalised Glucocorticoid Resistance
Through Decreased Affinity for the Ligand and
Impaired Interaction with the GRIP1 Coactivator
Nicolas C Nicolaidesa,b, Eirini Skyrlaa, Dimitrios Vlachakisc,
Anna-Maria G Psarrad, Amalia Sertedakib, Sophia Kossidac,
Evangelia Charmandaria,b

aFirst Department of Pediatrics, Division of Endocrinology,
Metabolism and Diabetes, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDivision of
Endocrinology and Metabolism, Biomedical Research Foundation of
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& Biotechnology, University of Thessaly, Larissa, Greece

Background: Primary generalised glucocorticoid resistance
(PGGR) is a rare condition characterised by tissue insensitivity to
glucocorticoids owing to inactivating mutations of the hGR gene.
A new case of PGGR was reported in a patient with an adrenal
incidentaloma harboring a novel heterozygous point mutation in
the hGR gene, which resulted in threonine (T) to isoleucine (I)
substitution at amino acid position 556 of the receptor. Objective
and hypotheses: To elucidate the molecular mechanisms
of action of the hGRaT556I. Methods and results: Compared
with the wild-type receptor (hGRaWT), the mutant receptor
hGRaT556I demonstrated a 50% reduction in its ability to
transactivate the glucocorticoid-inducible MMTV promoter in
response to dexamethasone, and did not exert a dominant negative
effect upon the hGRaWT. Transrepression assays showed that the
hGRaT556I displayed enhanced ability to transrepress the nuclear
factor (NF)-kB signaling pathway. Dexamethasone-binding assays
demonstrated that the affinity of the hGRaT556I for the ligand
was 50% lower than that of the hGRaWT (Kd: 21.3G4.09 nM vs
10.8G0.99 nM, P!0.05). In vitro binding assays revealed no
significant difference in the association of hGRaT556I with the
glucocorticoid-response elements (GREs) following exposure to
dexamethasone. In subcellular localization and nuclear transloca-
tion studies, both the hGRaWT and the hGRaT556I were
predominantly localized in the cytoplasm of cells in the absence
of ligand. Addition of dexamethasone resulted in slower nuclear
translocation of the hGRaT556I compared with the hGRaWT
(53.3G1.8 min vs 15.5G0.46 min, P!0.05). GST pull-down
assays showed that the hGRaT556I interacted with the GRIP1
coactivator mostly through its AF-1 domain. Structural biology
studies demonstrated that the T556I mutation affected mildly the
local 3D arrangement of the receptor and the electrostatic surface
of the region. Conclusions: The mutant receptor hGRaT556I
impairs glucocorticoid signal transduction through multiple
molecular mechanisms.
P2-169
References Values Under Synacthen Test for
Six Steroids in Serum by LC-MS/MS
Marie Souillota, Ingrid Plottona,b, Chantal Rigauda,
Veronique Tardya, Severine Rueta, Yves Morela

aHospices Civils de Lyon Hormonologie Endocrinologie
Moleculaire, Bron, France; bUniversité Claude Bernard Lyon1,
U 846, Lyon, France

Background: The response to ACTH test (synacthenw) is a
very useful for the screening of steroidogenesis enzymatic
deficiency. With the development of steroid quantification by
LC-MSMS more specific than most of immunoassays, the
determination of reference value is required at basal and under
stimulation time. Objective and hypotheses:: The aim of this
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Table 1. (for abstract P2-169)

NZ66 Normal 21 DF pmol/l 11 OH nmol/l DOC nmol/l Cortico nmol/l Delta4 nmol/l OHP nmol/l

Mean G1SD 0.606G0.436 4.57G5.46 0.54G0.37 58.68G17.29 4.37G2.9 4.43G1.99
Range value !0.125–2 1.1–29.35 0.130–2.3 16.24–105 0.4–13 1.41–8.85
study is the determination in the same extraction and chroma-
tography after Synacthen references values for 6 steroids:
21-deoxycortisol (21DF), 11-deoxycortisol (11OH), deoxycorti-
costerone (DOC), corticosterone, Delta4 androstenedione
(Delta4), 17-hydroxyprogesterone (17OHP) in serum by
LC-MS/MS method.Method: Agilent Technology 1290w Infinity
was used for HPLC coupled to a mass spectrometer Agilent
technologyw triple quadrupole 6460. Samples and calibration
curve are extracted using SLE after addition of deuterium internal
standard. This method was validated according to the Norm
(linear response, CV less than 10% for the repetability, less than
15% for the reproducibility). The limit of quantification for 11OH
is 0.135 nmol/l, 0.125 nmol/l for 21DF, DOC, Corticosterone
(Cortico), Delta4, OHP. Reference values were performed for these
six steroids after Synacthenw (T0, T30, T60) in a cohort of
patients previously studied in radioimmunoassay for 17OHP and
21DF and genetic status (normal, heterozygous, non- classical
form) for mutation of CYP21A2 confirmed by sequencing. In the
normal group (normal response to Synacthen determined in
radioimmunoassay), steroids were quantified at T0 and T60 min
(peak of stimulation for 17OHP and 21DF). Results: For this
study, we analyzed 66 patients. We choose the peak of secretion of
steroids at 60 min of this test. We determined normal values for
the 6 different steroids (see Table 1). The results for 21 DF exclude
a heterozygote form of the the gene CYP21A2 then lower than
0.6 nmol/l and a non-classical form if lower than 9 nmol/l.
Conclusion: An evaluation of normal values for these six steroids
may be useful to diagnose affected parents and prevent risk of
congenital adrenal hyperplasia for children. The utilisation of
LC-MS/MS method showed a sensitive and specific method to
detect steroidogenesis enzyme deficiency when multiple pre-
cursors were high.
P2-170
Usefulness of Salivary Cortisol Levels in Secondary
Adrenal Insufficiency in Paediatric Population
Raquel Corripio, Jacobo Pérez, Ariadna Borràs, Laura Capdevila,
Judith Sánchez, Josefa Rivera

Hospital de Sabadell, Corporació Universitària Parc Taulı́, UAB,
Sabadell, Spain

Background: The main cause of secondary adrenal insuffi-
ciency (SAI) in children is prolonged treatment with exogenous
corticosteroids. plasma cortisol (PC) levels after administration of
ACTH is the most used indicator of adrenal function in clinical
practice. However, salivary cortisol (SC) levels is emerging as an
alternative technique in the diagnosis of adrenal pathology,
especially useful in the paediatric population because it is a simple
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noninvasive test. Objective and hypotheses: To evaluate the
correlation between PC and SC, to assess the usefulness of salivary
determination as a diagnostic parameter in children with
suspected iatrogenic SAI. Method: Prospective 2 years study
(January 2014–January 2016) in patients 0–18 years of age treated
with corticosteroids for more than 15 days. Determination of PC
and SC at baseline and after administration of ACTH 1 mcg
intramuscular (at 30, 60 and 90 min). Results: We analysed 60
samples (plasma and salivary) of 15 studies of ten patients (two _ /
eitht \) with a mean age of 12 years (range: 3.6–16.5), with
different underlying pathologies, studied for suspected SAI in the
context of prolonged corticosteroid therapy. The Pearson
coefficient showed a direct correlation between plasma and SC
levels (rZ0.649, P!0.001). All our patients with any determina-
tion of PCO 18 mcg/dl (nZ5) had a peak SCO 0.58 mcg/dl (ROC
curve, specificity 99.9%, sensitivity 99.9%). Conclusion: SC – is a
less invasive test, easier and quicker to realise that PC – appears to
reflect the levels of free PC – it could replace the PC as diagnostic
method for iatrogenic SAI in children. In our study, a value of
SCO 0.58 mcg/dl was able to discriminate patients without SAI.
P2-171
Acute Adrenal Failure in a Term Newborn with
Congenital Cytomegalovirus Infection: Case
Description and Review of the Literature
Lucia Marsegliaa, Tommaso Alterioa, Lauretta Mantib,
Tommaso Aversaa, Maria Rosa Calafiorea, Eloisa Gittoa,
Malgorzata Wasniewskaa

aDepartment of Pediatric, Gynaecological, Microbiological and
Biomedical Sciences, University of Messina, Messina, Italy;
bDepartment of Diagnostic Imaging, University of Messina,
Messina, Italy

Background: Bilateral adrenal haemorrhage is rare in the
neonates and more rarely does it manifest itself as acute adrenal
insufficiency (AI). Cytomegalovirus (CMV)-associated AI is a
well-known in adults with acquired immunodeficiency syndrome.
AI is not a common finding in children with congenital CMV
infection. We describe herein the case of a newborn infant
presenting with adrenal hematomas (AH), AI and congenital
CMV infection. Case report: A 20 day-old female was referred to
Neonatal intensive Care Unit with lethargy, poor feeding, paleness
and hypotension. She presented metabolic acidosis, hyponatremia,
hyperkalemia and anaemia. The abdominal US revealed bilateral
heterogeneous soft-tissue mass lesion in adrenal glands, consistent
with AH. Hormonal evaluation revealed: altered circadian rhythm
of cortisol, markedly elevated plasma adrenocorticotropic
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hormone levels; reduced cortisoluria; normal 17-hydroxyprogester-
one level. Replacement therapy with gluco- and mineralocorticoids
was rapidly initiated, followed by resolution of clinical picture of
AI. Serial ultrasound examination showed complete regression of
AH within 5 weeks. Cranial US revealed the picture of ‘candlestick’
lenticulostriate vasculopathy, commonly found in infants with
congenital CMV infection. Anti-CMV IgM and IgG antibody
index values were elevated and quantitative CMV viral load
in blood and urine showed significant viremia. Maternal serology
was negative for anti-CMV IgM but positive for anti-CMV IgG.
Serology was negative for human immunodeficiency virus (HIV).
Chorioretinitis was observed on ophthalmologic examination and
hearing loss was diagnosed by auditory brainstem evoked response
testing. Ganciclovir therapy was started and continued for 6 weeks.
The steroid dosage was tapered over the course of 3 months and
gradually discontinued. Conclusion: This is, to our knowledge,
the first reported case of acute AI in a HIV negative newborn with
bilateral AH and congenital CMV infection. On the basis of this
case history, we suggest to investigate adrenal function in CMV-
infected newborns who present with unexplained electrolyte
imbalances, weight loss, or hypotension.
P2-172
Resveratrol Disrupts Steroidogenesis in Human
Foetal Adrenals
Iuliia Savchuk, Olle Söder, Konstantin Svechnikov

Department of Women’s and Children’s Health, Karolinska
Institutet & University Hospital, Stockholm, Sweden

Background: The phytoestrogen resveratrol found in grapes
and other plants has attracted considerable interest due to its
proposed ability to extend lifespan, attenuate the development of
metabolic syndrome in obese subjects and protect against
cardiovascular disease. Among other functions resveratrol has
been reported to affect the endocrine system. Self-medication with
high pharmacological doses of this polyphenol with the aim to
improve metabolic parameters and health cannot be excluded in
some health-seeking populations of humans. Prenatal involuntary
foetal exposure to resveratrol due to consumption by pregnant
women may negatively influence development of endocrine
homeostasis and stress responsiveness in human foetuses.
Objective and hypotheses: The aim of this project was to
explore the potential of resveratrol to affect human foetal adrenal
steroidogenesis and mitochondrial function at the end of the first
trimester.Method: Cells were isolated from gestational week 9–12
human foetal adrenals and cultured in vitro for 24 h with
resveratrol, with or without stimulation with ACTH. DHEA,
androstenedione, progesterone, 17OH-progesterone, cortisol and
testosterone were analysed by ELISA. Expression of steroidogenic
enzymes was measured by qPCR and Western Blotting. Cell
proliferation and mitochondrial function were also analysed.
Results: Resveratrol significantly suppressed the production of
DHEA and androstenedione but elevated the release of pro-
gesterone and 17OH-progesterone by primary cultures of ACTH
stimulated human foetal adrenocortical cells. These alterations of
steroidogenesis were associated with down-regulation of
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CYP17A1 expression. No significant effects of resveratrol on cell
proliferation and mitochondrial function were found.
Conclusion: Resveratrol has potential to disrupt steroidogenesis
in human foetal adrenals at the end of the first trimester. Since this
is a critical period for the development of many steroid-dependent
organs, our data constitute a warning for self-medication with
resveratrol especially during pregnancy. Funding: This work was
supported by the Swedish Research Council; the Finnish Academy;
the Children’s Cancer Fund; Frimurare Barnhuset Foundation;
Kronprinsessan Lovisas Foundation; the ‘Sällskapet Barnavård’;
the ‘Stiftelsen Samariten’; the ‘Stiftelsen Olle Engkvist Byggmäs-
tare’ and the ‘Stiftelsen Gunvor och Josef Anérs’.
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Normal Ranges of Basal and Glucagon-Stimulated
Free Cortisol in Children
Anita Schachter Davidova,c, Ori Eyala,c, Anat Becker Anata,
Asaf Orena,c, Naftali Sternb,c, Rona Limorb,c, Naomi Weintroba,c

aPeditatric Endocrinology Unit, Dana-Dwek Children’s Hospital,
Tel Aviv Sourasky Medical Center, Tel Aviv, Israel; bInstitute of
Endocrinology, Metabolism and Hypertension, Tel Aviv Sourasky
Medical Center, Tel Aviv, Israel; cSackler Faculty of Medicine,
Tel Aviv University, Tel Aviv, Israel

Background: Standard assays for serum cortisol measure-
ments determine total cortisol (TC) concentrations but not the
unbound biologically active serum free cortisol (sFC). Measure-
ment of TC would be greatly influenced by alteration in cortisol-
binding globulin (CBG) concentrations. It is, therefore, important
to determine sFC levels when CBG levels are either decreased or
increased. Objective and hypotheses: To determine basal and
glucagon-stimulated sFC in relation to TC, GH and glucose levels
in children. Method: Infants and children referred for evaluation
of GH and cortisol reserve, underwent glucagon test. Baseline and
stimulated serum TC, FC, GH and glucose levels were measured
before and every 30 min for 180 min after IM administration of
Glucagon (30 mcg per kg, max of 1 mg). Serum TC and GH were
determined by chemiluminescence and serum FC was measured
by the same method following equilibrium dialysis. ATC response
of 20 mcg/dl was considered normal. Results: The study group
consisted of 62 subjects (26 girls), median age 3.9 years (range,
0.5–13.8). Mean baseline TC and sFC levels were 12.9G6.5 mcg/dl
and 0.78G1.1 mcg/dl respectively. Mean peak TC and sFC levels
(150 min) were 29.2G9.5 mcg/dl and 1.7G1.3 mcg/dl respect-
ively. Mean fractions of sFC at baseline and at peak were 4.3G
1.6% and 5.2G1.7% reflecting a lower increase in TC (200%)
compared to sFC (250%). peak TC and sFC levels were positively
correlated (rZ0.5 P!0.001). The girls had a higher peak TC and
Peak sFC PZ0.004 and PZ0.03 respectively. There was a negative
correlation between peak TC and age rZK0.3, PZ0.02, however
no correlation was found between peak sFC and age rZK0.06,
PZ0.7. Conclusion: Based on these findings, we suggest pilot
normal ranges for basal and glucagon-stimulated sFC for children.
These norms might serve as a reference when cortisol binding
globulin are abnormal. The finding that TC is age dependent while
Poster Presentations



the sFC is not may suggests that the sFC is superior to TC
measurement in paediatric population. The higher TC and FC in
girls compared to boys might suggest an survival advantage.
P2-174
Clinical, Biochemical and Molecular Characteristics of
the Patients with Nonclassical Congenital Adrenal
Hyperplasia due to 21-Hydroxylase Deficiency in
Croatia
Miroslav Dumica, Nevena Krnicb, Vesna Kusecc, Zorana Grubicd,
Katarina Stingld, Tony Yuene, Katja Dumic Kubatb, Veselin Skrabicf,
Maria I Newe
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Croatia; eSteroid Disorder Program, Department od Pediatric
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Background: Nonclassical congenital adrenal hyperplasia
(NCCAH) due to mild 21-hydroxylase deficiency is caused by
mutations of the CYP21A2 gene located on chromosome 6p21.3.
Objective and hypotheses: To determine cut-off for basal and
stimulated 17-hydroxyprogesterone (17-OHP) levels, to evaluate
CYP21A2 gene mutations frequency among Croatian NCCAH
patients, to determine correlation between 17-OHP levels and
genotype and to evaluate correlation between 17-OHP levels,
CYP21A2 gene mutations and phenotype. Method: A cohort of
49 patients (38 unrelated) with NCCAH (31 females/18 males) was
studied (eight female/14 male patients discovered through family
studies). The subjects were evaluated for signs of hyperandrogen-
ism, basal and ACTH-stimulated 17-OHP levels were measured
and CYP21A2 gene molecular analysis were performed. Results:
The 17-OHP cut-off levels of best sensitivity and specificity are
8.8 nmol/l for baseline and 39.2 nmol/l for ACTH stimulated
17-OHP levels. Only one patient had baseline 17-OHP levels
below 6 nmol/l. Among 40 fully genotyped patients, 12 carried two
‘mild’ CYP21A2 mutations, 27 were compound heterozygotes for
one ‘mild’ and one ‘severe’ mutation, and one had two ‘severe’
mutations (I172N/ I2G). The commonest mutation in our study
group is pV281L (83.87%) and 70.87% patients carry one
‘moderate/severe’ mutation. Genotype severity did not correlate
with 17-OHP levels. No correlation was found between phenotype
and 17-OHP levels or grading of genotype. Conclusion: Patients
with basal 17-OHP levels above 8.8 nmol/l should be further
evaluated for NCCAH. Phenotype and 17-OHP levels do not
correlate with severity of genotype suggesting that modifier
factors my modulate phenotypic expression. Thus molecular
analysis of CYP21A2 gene should be done in all patients, especially
due to high frequency of patients with one ‘moderate/severe’
mutation. Considering the high incidence of heterozygotes in the
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general population, it is important to genotype the partners of the
patients with one severe mutation to offer genetic counselling.
P2-175
Abnormal Circadian Blood Pressure Profile in Patients
with Congenital Adrenal Hyperplasia without Overt
Hypertension
Dominika Janus, Malgorzata Wojcik, Katarzyna Tyrawa,
Jerzy Starzyk

Department of Pediatric and Adolescent Endocrinology, Jagiellonian
University Medical College, Krakow, Poland

Background: An abnormal blood pressure (BP) circadian
rhythm, and in particular a non- dipping phenomenon is
associated with increased cardiovascular and cerebrovascular
health risks. In patients on steroid replacement therapy non
physiological substitution may affect the BP profile. Objective
and hypotheses: i) to evaluate the circadian BP profiles of
patients with congenital adrenal hyperplasia (CAH) on steroid
replacement therapy, ii) to compare BP profiles of patients
receiving hydrocortisone (HC) and fludrocortisone in different
dosing schedules. Method: The study included 60 patients (32
girls) with classic CAH due to 21-hydroxylase deficiency (mean
age 9.4 years, range 1.7–17.9). Patients received a mean of
17.1 mg/m2 of HC in the following dosing schedules: 25 patients in
three equal doses, 15 patients 40% of their daily dose in the
morning (M) and in the afternoon (A) and 20% in the evening (E),
the remaining 20 patients: 50%MC25%AC25%E. Fludrocorti-
sone (FC) was given to 40 patients: in 26: in two equal daily doses
(a), in 11: 2/3MC1/3E (b), and in 3: 1/3MC2/3E(c). The standard
24-h BP monitoring was performed using an Ambulatory BP
Monitor (Spacelabs 90217, USA). Results: 24 h systolic (SBP) and
diastolic (DBP) loadsO30% were found in 18.3 and 15% of
patients. Night SBP and DBP loadsO30% were found in 36.6 and
31.6% of patients. 40 (66.6%) patients presented with an abnormal
24-h BP profile with no significant night dip (dip!10%). The
results were not dependent on the HC dosing schedule but were
dependent on the total HC dose in kg/m2 (dip!10%: 17.9 vs
dipO10%: 15.3 kg/m2, P!0.05), FC dose (dip!10%: 67 mcg vs
dipO10%: 59 mcg) and FC dosing schedule: (a) vs (b): mean dip:
12% vs mean dip: 6.3%, P!0,04. Conclusion: Abnormal 24-h BP
profile in CAH patients is not associated with HC dosing schedule
but with the HC and FC dose and also FC dosing schedule.
P2-176
Triple A Syndrome – the Second Most Common Cause
of Chronic Adrenal Insufficiency in North Africa?
Kahina Mohammedia, Asmahane Ladjouzeb, Ammar Tebaibiac,
Leila Kedjib, Abdelmajid Maoudjb, Karima Berkoukb,
Manoubia Bensminab, Souhila Amourad, Mohamed El
Amine Boudjellac, Abdennour Larabab
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Background: Triple A syndrome (AAAS, OMIM#231550) is a
very rare inherited disease characterized by the association of
chronic adrenal insufficiency, achalasia, alacrima and central and
peripheral neurological disorders. It is caused by mutations in the
AAAS gene which encodes the nuclear pore complex scaffolding
protein ALADIN. The relative prevalence and genotype of AAAS
in the Maghreb countries has not been ascertained. Objective
and hypotheses: To estimate the prevalence, clinical features and
genetic findings of triple A syndrome among children with chronic
adrenal insufficiency in Algeria. Method: Clinical data were
collected retrospectively from the medical records of patients
attending a single center between 2007 and 2014. Written
informed consent was obtained from patients and family members
for genetic testing. Results: Of 160 children and adolescents with
chronic adrenal insufficiency, 25 (15.6%) were diagnosed with
Triple A syndrome, rendering it the second most common cause of
chronic adrenal insufficiency after congenital adrenal hyperplasia.
The 25 patients (15 males: ten females) were from 20 families, the
parents being consanguineous in 17 (68%) cases. There was a
family history of unexplained sibling death in seven patients.
MeanGSD (range) age at diagnosis was 4.34G2.80 (1–10.8) years,
height at diagnosis (WHO 2007 data) was K1.26G1.5 SDS, BMI
0.74G1.36 SDS. All patients were initially diagnosed because of
adrenal insufficiency, 19 with isolated glucocorticoid deficiency,
six with combined glucocorticoid and mineralocorticoid defici-
ency. All patients had alacrima, all but one had achalasia and nine
patients had neurological disorders. Genetic analysis of the AAAS
gene was performed for seven families. The previously reported
IVS14C1GOA splice donor mutation was found in six patients,
the EVS9 mutation in one patient. Conclusion: Although rare,
Triple A syndrome is the second most common cause of chronic
adrenal insufficiency in our patients as well as being a cause of
unexplained death in young undiagnosed children.
P2-177
Analysis the Relationship between Clinical
Characteristics and Genotype of Six Cases of Bartter
Syndrome and Gitelman Syndrome in Children
Zhang Juna, Chen Qiulia, Guo Songa, Yang Pingb, Ma Huameia,
Li Yanhonga, Du Minliana

aThe First Affiliated Hospital of Sun Yat-Sen University, Guangzhou,
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Background: In developing countries, due to the lack of
medical resources, it is necessary to do the preliminary diagnosis of
Bartter syndrome and Gitelman syndrome according to the
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existing clinical data rather than the genetic testing. Is clinical
diagnosis consistent with the gene diagnosis? Objective and
hypotheses: To summarise the children’s clinical features,
furosemide/hydrochlorothiazide loading test and genotype of
Bartter syndrome and Gitelman syndrome; To guide the clinical
diagnosis and selecting the target gene examination of Bartter and
Gitelman syndrome through the clinical features and furosemide/
hydrochlorothiazide loading test. Method: Retrospective analysis
of clinical and biochemical characteristics, furosemide/hydro-
chlorothiazide loading test and genetic testing results of six cases
(all of them were confirmed by gene examinations) of Bartter
syndrome and Gitelman syndrome in the period from 2012 to
2014. Results: Six patients came from six families, newly
diagnosed at the age of 0.91–15.72 years old, and median age
was 5.37 years. All patients had hypokalemic alkalosis with the
normotensive, hyperreninemic hyperaldosteronism. Most of them
had polydipsia, polyuria, and various degrees of growth
retardation. The clinical diagnosis of Batter syndrome patients
had hypercalciuria and the OFEcl!2.3% in Furosemide loading
test. Meanwhile the Gitelman syndrome patients had hypomag-
nesemia and theOFEcl!2.3% in hydrochlorothiazide loading
test. All the initial clinical diagnosis and genetic diagnosis is
consistent at last. Conclusion: According to the results of
furosemide/hydrochlorothiazide loading test and clinical deta
(hypomagnesemia, hypercalciuria), we can better carry out the
preliminary diagnosis, and guide the selection of a target gene
detection to save costs and medical resources.
P2-178
Genotypic Heterogeneity and Clinical Phenotype in
Two Patients with Triple A Syndrome (AAAS)
Antonella Melonia, Maria Rosaria Casinia, Roberta Mazzittia,
Riccardo Congiaa, Maria Cristina Rosatellib, Marco Bonomic

aII Clinica Pediatrica, Ospedale Microcitemico, Cagliari, Sardinia,
Italy; bLab. Biologia Molecolare, Dipartimento di Sanita’ Pubblica,
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Endocrine and Metabolic Research, Istituto Auxologico Italiano,
Milano, Italy

Background: AAAS is an autosomal recessive disorder
characterized by adrenal insufficiency, alacrimia, achalasia and
neurological symptoms. The disease-causing AAAS gene encodes
for the ALADIN nuclear pore protein. Case presentation: Case
1: A girl (born to unrelated parents) presented at age 3.9 years with
fatigue and hyperpigmented skin. Clinical examination was
normal, clumsy gait was noted. Endocrine studies confirmed
adrenal insufficiency (FZ9 mg/ml, ACTHZ563 pg/ml), and
glucocorticoid therapy was started. Diagnosis of AAAS was made
later at age 15, when she developed muscle weakness, hypereflexia
and ataxia. Electromyoneurography demonstrated motor-sensitive
polyneuropathy. Alacrimia was diagnosed by Schirmer test. During
follow-up (at age 18), she developed feeding difficulties that led to
diagnosis of achalasia. Molecular analysis showed a compound
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heterozygosity for previously known AAAS mutations 43C/
A(GlnLyS)/IVS14CIGOA. Case2: a boy born to unrelated parents
presented at age 14 years because of important weight loss (BMIZ
14 kg/m2) and fatigue. He had been diagnosed with achalasia one
year earlier. Past history revealed congenital twisted feet and
dysphagia since 4–6 months of age. On clinical examination,
cutaneous-mucosal hyperpigmentation, muscle weakness and
nasal speech were noted. Endocrine studies confirmed adrenal
insufficiency (FZ12–mcg/L, ACTHO1250–pg/ml); elettromyo-
neurography demonstrated axonal polyneuropathy and Schirmer
test was indicative for alacrimia. Glucocorticoid therapy was
immediately started. Molecular analysis revealed a novel
homozygous intronic variant (IVS11-2), inherited from the
heterozygous parents (both from Sardinia). The molecular
characterization of this novel variant, based on mRNA analysis,
showed that this variant affects the splicing site of the exon 11 into
the ALADIN gene, causing the production of an aberrant protein
with a premature stop codon. Conclusion: Our finding of a novel
causative IVS in AAAS gene supports the notion of genetic
heterogeneity for this disorder, although other genetic mechanisms
cannot be excluded. The variable presentation/progression of
disease manifestations observed in our two patients with AAAS
could support this hypothesis.
P2-179
Primary Adrenal Insufficiency: About a Paediatric
Series
Imen Nardinea, Nora Soumeya Fedalaa, Boubker Derghouma,
Leyla Ahmed Alia, Ali El Mahdi Haddamb, Djamila Meskineb,
Farida Chentlia
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Background: Adrenal insufficiency in children is rare and
potentially serious because of the risk of acute adrenal
insufficiency. This complication is lethal in the absence of prompt
and appropriate treatment. Aetiologies are dominated by the
genetic causes. Objective and hypotheses: Report diagnostic
circumstances,phenotypic forms and causes of adrenal insuffi-
ciency in children and adolescents. Method: This is a retro-
spective study of 54 cases of children and adolescents with adrenal
insufficiency hospitalised between 1988 2014 we evaluated the
clinical, biological, etiological and evolutive features of adrenal
insufficiency. Results: 54 cases were reported (44% boys, 56%
girls) The average age was six years G1.2 (2–18). The consultation
Reason: ADS: 59%; adrenal insufficiency: 20%; Congenital adrenal
hyperplasia: 5% melanodermia: 5% salt wasting syndrome: 3.7%
early puberty: 1%. A familial form was observed in 14% (10% PEA,
4% HCS). Clinical feature was typical 42% (emaciation, asthenia,
anorexia, hypotension melanodermia, digestive disorders). Pauci-
symptomatic in 58%. Biologically, the Serum potassium was high
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in 44.44% serum Na was low in 42.59%. glucose was low in 12.94%
and symptomatic in 50%. The aetiologies were HCS 73% (21 OH
67% 11 OH 3% B OL 2% 17 bOH 1%) IS autoimmune 22.6%
Allgrove sd 1.4%, tuberculosis 1.8%, adrenoleukodystrophy 1.8%.
Replacement therapy has helped improve symptoms in all cases.
The evolution was complicated iterative decompensation of 45%
and difficulties of balancing (overdose 30%). Conclusion: Adrenal
insufficiency is rare in children. Genetic diseases dominated by
HCS are the most common causes in infants and very young
children. Dehydration with a salt-losing syndrome should suggest
this aetiology. In the older child, the autoimmune origin is
predominant. It can be isolated or associated with a polyendocri-
nopathy that it will identify early. Replacement therapy started
quickly should be reviewed and monitored to prevent under and
overdoses.
P2-180
High-Dose Hook Effect in 17- Hydroxyprogesterone
Assay in 21-Hydroxylase Deficiency
Mesut Parlak, Doga Turkkahraman, Ayse Eda Parlak,
Hamit Yasar Ellidag

Antalya Education and Research Hospital, Antalya, Turkey

Background: False-negative results can occur an extremely
high level of substrate at the assay system. This is called the ‘high-
dose hook effect’. Case presentation: 14 year-old female patient
was referred with short stature, amenorea and hirsutism. Height,
weight and blood pressure were 140.5 cm (SDS:K3.5), 43.4 kg
(SDS:K1.6) and 120/80 mmHg. She had stage 1 Tanner breast,
stage 5 pubic hair and hirsutism (mFG scale: 28) with android
distribution. The clitoris was enlarged 4 cm in longitudinal axis
and 1.5 cm in transverse diameter of the glands. Laboratory:
Sodium 138 mmol/L, potasium 4.3 mmol/L, 17-OHP
!0.04 ng/ml (0.2–1.3), DHEA 720.6 ug/dL (35–430), androste-
nedione 13 ng/mL (0.3–3.3), testosterone 4,4 ng/ml (0.1–0.7),
ACTH 319 pg/mL (4.7–48.8), cortisol 7.8 ug/dL (6.7–22.6), renin
69.7 mIU/mL (2.8–39), aldosterone 664.1 pg/mL (25–315), LH
3.1 mIU/ml, FSH 6.3 mIU/ml, estradiol !20 pg/mL, progesterone
31.9 ng/ml (25–-315), prolactin 12.6 ng/ml. Pelvic ultrasonogra-
phy was normal (uterus 8 ml and ovaries 2/2.3 ml). The karyotype
was 46, XX. Unexpected result of low serum 17-OHP level led to
the suspicion of a ‘high-dose hook effect’. The measurement was
repeated after 1/10 dilution of serum, and high level of 17-OHP
was detected (115.4 ng/ml) with ELISA test (DiaMetra, Segrate,
Italy). Homozygous p.I173N (c.518TOA) mutation was detected
in the CYP21A2 gene. These values confirmed the diagnosis of
21-hydroxylase deficiency and hydrocortisone therapy was iniated.
Discussion: Excessive accumulation of steroid precursors are
occur due to the shunt throught the adrenal androgen biosentetic
pathway. Large quantities of antigen impair antigen-antibody
binding, resulting in low antigen levels (false negative result) in
laboratory assays which can be satisfied by dilution of the sample
or a change of sample antigen to antibody ratio either by assay
reformulation. Conclusion: This is the first case of the hook effect
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for 17-OHP immunoassay in 21-hydroxylase deficiency. Hook
effect needs to be suspected in patients with CAH when steroid
precursors are incompatible.
P2-181
Baseline Cortisol Concentrations Predict
Positively and Negatively Anti- and
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aEndocrine Unit, Second Department of Obstetrics and Gynecology,
Aretaieion Hospital, Athens University Medical School, Athens,
Greece; bFirst Department of Pediatrics, ‘Aghia Sofia’ Children’s
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Background: Little data exist regarding the hypothalamic-
pituitary-adrenal (HPA) axis activation and the interplay between
the HPA axis and markers of pro- and anti-oxidation in children,
following an acute aerobic exercise bout in children. Objective
and hypotheses: To investigate the changes of HPA axis
hormones following an acute bout of aerobic exercise and their
respective association with markers of pro- and anti- oxidation in
normal weight and obese pre- and early- pubertal boys. Method:
The present experimental study involved two visits at an
ergophysiology laboratory. At the first visit 76 healthy pre- and
early- pubertal, normal weight and obese boys, underwent a
maximal aerobic exercise bout on a cycle ergometer for VO2max
measurement. At the second visit subjects underwent a baseline
blood sampling, followed by an aerobic exercise bout until
exhaustion at 70% VO2max and a subsequent (post-exercise)
blood sampling. Samples were taken for the measurement of HPA
axis hormones (ACTH and cortisol), pro-oxidation markers
(thiobarbituric-acid reactive species (TBARS), protein carbonyls
(PCs)) and anti-oxidation markers (glutathione (GSH), oxidized
glutathione (GSSG), glutathione peroxidase (GPX), catalase, and
total anti-oxidant capacity (TAC)). Results: No difference was
found between baseline and post exercise ACTH and cortisol
concentrations in all subjects groups. Baseline cortisol concen-
tration was the best predictor of post exercise catalase
concentrations (P!0.05; bZ0.47). Waist circumference followed
by baseline cortisol concentrations were the best positive and
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negative predictors, respectively, of post exercise TBARS concen-
trations (P!0.05; bZ0.74, bZK0.37). Conclusion: Baseline
cortisol concentrations predict positively and negatively anti- and
pro- oxidation, respectively that are measured following an acute
aerobic exercise bout in pre- and early pubertal normal-weight and
obese boys. This finding might imply an additional protective role
of this anti-inflammatory hormone against excessive oxidation.
Aerobic exercise bouts of greater duration and/or intensity are
required to activate the HPA axis than the one employed in the
present study.
P2-182
Insulin Sensitivity and Adipocytokynes in Children
with Classical Congenital Adrenal Hyperplasia
Nicola Improda, Manuela Cerbone, Andrea Esposito, Flavia Barbieri,
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Background: Recent studies demonstrate that children with
Congenital Adrenal Hyperplasia (CAH) may develop visceral
adiposity and insulin-resistance. Data on adipocytokines are
scanty and contradictory. Objective: To evaluate leptin and
adiponectin concentrations in CAH adolescents and investigate
their correlation with glucocorticoids and hormonal and metabolic
profile. Methods: Leptin, adiponectin, insulin and HOMA were
evaluated in 21 classical CAH patients, aged 13.5G2.5 years, and
21 healthy subjects matched for age, sex and pubertal status.
Anthropometric and hormonal parameters were also measured.
Results: CAH patients exhibited higher BMI SDS, waist
circumference and waist-to-height ratio than controls (1G0.9 vs
K0.2G1.4, PZ0.002; 83.6G11 vs 73G13 cm, PZ0.01; 0.55G
0.07 vs 0.4G0.06 cm, PZ0.008), thus suggesting a visceral pattern
of adiposity. Compared to controls, CAH patients had higher
fasting insulin (11.4G7.5 vs 9.4G14 uU/ml, PZ0.01), HOMA
(2.3G1.3 vs 1.2G0.9, PZ0.05), leptin (15.06G8.9 vs 7.23G
6 ng/ml, PZ0.003) and leptin/adiponectin ratio (1.9G2.2 vs
0.76G0.74, PZ0.03). This difference in leptin and leptin/adipo-
nectin ratio did not persist after correction for waist circumfer-
ence, but they were still significantly higher after correction for
BMI SDS. Adiponectin levels and lipid profile were comparable
between the two groups. Leptin and leptin/adiponectin ratio in
CAH patients were positively correlated BMI SDS (rZ0.5, PZ0.03
and rZ0.6, PZ0.007, respectively) and weist-to-height ratio (rZ
0.67, PZ0.001 and rZ0.7, PZ0.0009, respectively); and nega-
tively correlated to the current hydrocortisone dosage (rZK0.5,
PZ0.02 and rZK0.6, PZ0.003, respectively). No correlation was
found between leptin or leptin/adiponectin ratio and androgens or
cumulative hydrocortisone dosage in the last three years.
Conclusion: Children and adolescents with CAH may develop
visceral adiposity, hyperinsulinism and insulin-resistance. Our
results show that high leptin levels in CAH reflect increased
adiposity; however the impact of sex and gender needs to be
further investigated on larger cohorts. Finally, our data suggest that
long-term hydrocortisone treatment does not affect leptin levels.
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24-H Urinary Free Cortisol as a Screening Test for
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Background: Cushing’s syndrome (CS) in children remains a
challenge to diagnose and exclude. Published diagnostic guidelines
for CS are heavily based upon adult data. The use of 24-h urinary
free cortisol (UFC) measurements in the diagnosis of adult CS may
have limited use. There is little data on the utility of 24-h UFC in
children. Objective and hypotheses:We hypothesised that 24-h
UFC is a robust and reliable screening test in children. The study
aims to assess its screening accuracy in paediatric patients referred
for evaluation of possible CS. Method: Retrospective study of
children referred to our centre between 1982-2014 was under-
taken. 68 patients: 19 controls (9M) and 49 CS cases (30M), which
included: Cushing’s Disease (CD) (39 patients, 25M), bilateral
micronodular adrenocortical disease (BMAD) (8 patients, 4M),
ectopic ACTH secreting tumours (two patients, 1M). All patient
groups had either one or several 24-h UFC collections analysed by
radioassay, immunoassay or liquid chromatography-mass spec-
trometry. Data was measured using the Receiver Operating
Characteristics (ROC) analysis and expressed as area under the
curve (AUC) and by an independent 2 tailed t-test. Results: The
diagnostic accuracy of 24-h UFC was excellent (0.98, 95% CI
0.946-1.00), with sensitivity and specificity for CS being 94% and
90%, respectively. 24-h UFC levels were higher in CS secondary to
peripheral causes (ectopic CS or BMAD) as compared to CD
(mean: 1430 vs 885 nmol/24-h; PZ0.025). For CD, the mean 24-h
UFC values were higher in males compared to females (PZ0.02).
Conclusion: 24-h UFC is a reliable and practical screening tool
with excellent diagnostic accuracy for paediatric CS. Children with
a single high 24-h UFC, despite a normal overall mean, should be
thoroughly investigated for CS. UFC measurements were
significantly higher in male compared to female CD patients and
in peripheral causes of CS compared to CD.
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Familial Hyporeninemic Hyperkalemia and
Hypertension (Pseudohypoaldosteronism Type II)
in Infancy and Childhood
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Background: Pseudohypoaldosteronism type II (PHAII), is a
rare renal tubular disease with an autosomal dominant inheritance
characterized by hyperkalemic, hyperchloremic acidosis and
hyporeninemia. Mutations in WNK4 and WNK1 were found
initially. Recently have shown that KLHL3 and CUL3 are also
causative genes. Objective and hypotheses: Hypertension, an
essential symptom of PHAII, manifest in adolescents and young
adults. In the absence of family history the disease may remain
undiagnosed in infancy and childhood. Manifestations such as
hyperkalemia may also be overlooked. Results: We evaluated two
families with 23 subjects. PHAII was diagnosed in ten patients.
The index cases were twin brothers and an infant. All patients
carried a heterozygous mutation in KLHL3 (Q309R and R528H)
gene. Family I: Identical twins, presented at age 8 years, because of
short stature. Investigations revealed persistent hyperkalemia (6.4–
7.1 mmol/l) in both. Three years of follow-up in another medical
center failed to diagnose PHAII. Family history of hyperkalemia
(the mother) and hypertension (mother, maternal grandmother)
were overlooked. A sister, mother and maternal grandmother
carried the same mutation. Family II: A 2 years old male born by
Cesarean section after 38 week of gestation. B.W.: 3400 g. Four
hours after birth he developed respiratory distress requiring
ventilation. At age of seven days, he had hyperkalemia
(7.0 mmol/l) and hyperchloremia (110 mmol/l) that persisted.
Plasma renin activity (PRA) was !0.3 ng/ml per h. Hypertension
appeared at 17 months of age (146/95 mm Hg). Thiazide diuretics
normalized hyperkalemia and blood pressure. At age 2 years,
mutation analysis revealed KLHL3 mutation. Three of four sisters
(8, 13, 15 years old) and the mother also carried the mutation. All
had hyperkalemia, hyperchloremia and acidosis. Except one, all
had very low PRA. Sistolic blood pressure was elevated in all (O95
P). Conclusions: To diagnose PHAII in pediatric age group high
index of suspicion is required. Early diagnosis is crucial for
appropriate therapy (thiazides) and genetic counseling.
P2-185
Severe Craniosynostosis Syndrome Associated to Salt
Wasting Congenital Adrenal Hyperplasia
Luciana Amorim Beltrãob, Elisa Cordeiro Apolinariob,
Liana Capelo Costab, Yve Lozoveib, Simone Martins Castroa,
Rafael Fabiano Machado Rosaa,b, Cristiane Kopaceka

aHospital Materno Infantil Presidente Vargas (HMIPV), Porto
Alegre, RS, Brazil; bUniversidade Federal de Ciências da Saúde de
Porto Alegre (UFCSPA), Porto Alegre, RS, Brazil

Background: Craniosynostosis, defined as the premature
fusion of the cranial sutures, presents many challenges in
aetiology. One known form associated to steroid biosynthesis
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impairment is the Antley-Bixler Syndrome (ABS). ABS-phenotype
and normal steroidogenesis have FGFR mutations, whereas those
with ambiguous genitalia and altered steroidogenes should be
recognized as possibly having P450 oxidoreductase deficiency,
with mild do moderate 17 OH progesterone (17HOP) elevation
and basal normal cortisol levels. Case presentation: A term
newborn, 46 XY, normal weight, male phenotype, with a severe
craniosynostosis (turribrachycephalic skull shape), extreme ocular
proptosis (unable to close eyelids), hand an feet malformation
presented early respiratory insufficiency and needed mecanic
ventilation. At 15 days of life, had clinical supection of adrenal
insufficiency due to skin pigmentation and lowering of serum
sodium. Hydrocortisone (HC) was initiated and 3 days later also
fludrocortisone, with further normalization of eletrolytes.
Neonatal screening was collected after 1 dose of HC and 17
OHP levels were 733 ng/ml. Salt-wasting congenital adrenal
hyperplasia (CAH) diagnosis was made. At 42 days of life, do to
upper respiratory distress, was transfered to a terciary complexity
hospital. No signs of radioumeral or oder multiple synostoses and
skeletal fractures were clinical or radiological observed in this
patient. Cranial CT and MR showed severe medium face
hypoplasia, corpus callosum and septum pellucidum absence,
posterior fossa with Arnold -Chiari type 1 and cloverleaf skull,
suggesting Crouzon or Pfeiffer Syndrome aspects. To avoid
compressive complications of craniosynostosis, an early neuro-
surgical approach was performed. Clinical signals of macro-
genitossomia and cutaneous hyperpigmentation atenuatted after
glucocorticoid doses were ajusted. Conclusion: We presented a
patient with a severe syndrome with clinical aspects of FGFR
mutations craniosynostosis and classical salt losting CAH in a
different clinical presentation than in ABS, the first hypothesis
advented, when features of craniosynostosis and steroidogenesis
impairment are present.
P2-186
Testicular Adrenal Cell Rest Tumours are not
Associated with 21 Hydroxylase Mutations or
Therapy Compliance in Boys with Classic form
of CAH
Mirjana Kocovaa, Vesna Janevskab, Violeta Anastasovskaa,
Elena Sukarova-Angelovskaa

aUniversity Pediatric Clinic, Skopje, Macedonia; bInstitute of
Pathology, Medical Faculty, Skopje, Macedonia

Background: Testicular adrenal cell rest tumours (TART) are
common in adult males treated for congenital adrenal hyperplasia
(CAH) and contribute to reduced fertility. Their prevalence varies
between 6-50%, and the incidence raises during adolescence. Aim:
To explore the appearance of TART in a group of 25 male children
in the age group 3-18 years who were treated for CAH.Methods:
Compliance to the treatment was assessed through 17OHP values
at 4 months intervals. Gene analysis for the CYP21A2 gene was
performed using amplification creation restriction site (ACRS)
method. Ultrasound examination was performed at yearly
intervals. If positive for TART, it was followed by the MRI. Two
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boys underwent biopsy of the testes. Results: TART was detected
by ultrasonography in 6 children (24%) at the age 6-16 years (14.2
years average). Four had a classical salt wasting form, two had
simple virilising form of CAH. Molecular analysis confirmed
homozygous I2S mutation in 3 patients, Q318X in one, and late
onset form homozygous mutations P30L in one, and I172 in one.
Ultrasonography confirmed tumours 8–25 mm in diameter and
consecutively decreased normal testicular tissue. MRI confirmed
TART, and clarified the exact distribution of the tumours.
Histology was diagnostic of TART in two patients. Three of the
patients had non-compliance, however in remaining 3, 17 OHP
was always within the normal range. Surprisingly, one of the boys
withTART developed mixed phenotypic leukaemia at the age of 16
years. Conclusion: TART is not rare in boys with salt wasting or
simple virilising form of CAH. It is not associated with the
genotype or the therapeutic compliance. Therefore, it might be
advisable to perform systematic testicular ultrasonography since
childhood at yearly intervals in all boys with classical form of
CAH. Search for better treatments that will improve fertility in
these patients is warranted.
P2-187
A Large Family with a Novel Mutation in the
SCNN1A Gene Causing a Mild and Transient form of
Autosomal Recessive Pseudohypoaldosteronism
Type 1 (PHA1)
Alexandra Efthymiadoua, Amalia Sertedakib, George Chrousosb,
Dionisios Chrysisa

aDepartment of Paediatrics, Division of Endocrinology, Medical
School University of Patras, Patras, Greece; bFirst Department of
Pediatrics, Division of Endocrinology, Metabolism and Diabetes,
University of Athens Medical School, Athens, Greece

Background: PHA1 is a rare inherited disease characterized
by resistance to aldosterone action and distinguished in two forms:
the autosomal dominant renal form caused by mutations of the
NR3C2 gene (MR) and the autosomal recessive systemic form
caused by mutations of the subunit genes SCNN1A, SCNN1B,
SCNN1G of the epithelial sodium channel (ENaC). The classic
phenotype of the autosomal recessive form of PHA1 is usually
severe, lifelong, and expressed with multiorgan symptoms,
whereas the autosomal dominant form is milder, transient and
restricted to the kidneys. Objective: In this study we describe the
clinical and biochemical manifestations and genetic analysis in
nine children diagnosed with PHA1, all members of a large
consanguineous family. Patients and methods: Nine patients
and their parents were studied. Clinical and biochemical data were
analysed. The coding regions of the genes NR3C2 and SCNN1A
were bidirectionally sequenced. A structural model of the
SCNN1A was constructed based on the protein threading method.
In silico analysis was carried out. Results: Patients were diagnosed
between 5 and 60 days of age presenting with failure to thrive or
during the course of a respiratory illness, with hyperkalaemia,
hyponatremia, elevated renin and aldosterone levels and a positive
sweat test. All patients responded well to sodium supplementation
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with decreasing requirements with age until discontinuation of
treatment. All patients were homozygotes, whereas their parents
were heterozygotes for the mutation F226C. The in silico analysis
of the mutation revealed that it is pathogenic. The structural model
constructed revealed that F226 is located at the extracellular
domain of the a subunit and possibly affects the formation of the
epithelial NaC channel by disrupting its interactions with the
b and g subunits that form it. Conclusions: We present a large
family with a mild and transient form of autosomal recessive
PHA1 due to a novel homozygous mutation in the SCNN1A gene.
P2-188
Phosphoglucomutase-1 Deficiency Presented as
Adrenal Insufficiency
Neta Loewenthala,b, Ruti Parvarib, Alon Haima,b, Judy Tavashia,b,
Eli Hetshkovitsa,b

aPediatric Endocrinology Unit, Soroka Medical Center, Beer Sheva,
Israel; bThe Faculty of Health Sciences, Ben Gurion University,
Beer Sheva, Israel

Background: The congenital disorders of glycosylation
(CDG) are a group of genetic diseases owed to defects in the
biosynthesis of glycoproteins and other glycoconjugates. Phos-
phoglucomutase type 1(PGM1) deficiency is classified among the
CDG. Varied range of clinical manifestations recently described
includes hepatopathy, bifid uvula, malignant hyperthermia,
hypogonadotropic hypogonadism, growth retardation, hypo-
glycaemia, myopathy, dilated cardiomyopathy, and cardiac arrest,
ACTH deficiency has been reported but this finding is uncommon.
Objective and hypotheses: To report the clinical picture of
seven patients with PGM 1 deficiency from a consanguineous
family presented with ketotic hypoglycaemia. Method: Medical
records of the patients were reviewed for clinical details and
endocrine evaluation. Whole exome sequencing (WES) was
performed. Results: Seven patients ages between 2 and 29 are
included, one patient died at 13 years old when gets off the school
bus. All patients have abnormal palatine structure (cleft palate,
bifid uvula) and bnormal liver function 6/7 patients, 4/7 had short
stature (!K2.5SD) one was diagnosed with growth hormone
deficiency. Recurrent episodes of ketotic hypoglycaemia were
present in 6/7 patients. Hypoglycaemic episodes have been
spontaneously resolved in two of them later in life, while 3/5
patients have deteriorating adrenal function with abnormally low
cortisol and ACTH levels during hypoglycaemia and subnormal
response of cortisol to low dose ACTH test. Serum electrolytes
were within normal range. Hydrocortisone replacement therapy
improved but not entirely eliminated hypoglycaemic episodes.
Pubertal development appeared normal including the older
patient who fathered an affected patient. WES revealed previously
described homozygous mutation c.112AOT, p.Asn38Tyr in the
PGM1 gene. Conclusion: ACTH deficiency may be a common
manifestation in patients with PGM1 deficiency having recurrent
hypoglycaemia.
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The Aetiological Spectrum of Congenital Adrenal
Hyperplasia Based on Molecular Genetic Analyses
Jin-Ho Choia, Ja Hye Kimb, Eungu Kanga, Ja Hyang Choa,
Gu-Hwan Kima, Han-Wook Yooa

aDepartment of Pediatrics, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Republic of Korea;
bDepartment of Pediatrics, Hanyang University College of Medicine,
Guri, Republic of Korea

Background: Congenital adrenal hyperplasia (CAH) is a
group of autosomal recessive disorders characterized by a defect in
cortisol biosynthesis. The most common form of CAH is the
21-hydroxylase deficiency (21-OHD), however, the incidence and
the etiologic spectrum of other forms of CAH were not reported.
Objective and hypotheses: This study describes the etiological
distribution and clinical characteristics of CAH in a single
academic centre. Method: This study included 190 patients with
all forms of CAH. The diagnosis was confirmed by the clinical
features, biochemical data, and molecular genetic analysis for the
CYP21A2, StAR, CYP17A1, and POR genes. Results: Of a total of
190 patients, 138 patients (72.6%) from 128 families were 21-OHD
(104 salt-losing, 33 simple-virilizing, and 1 non-classic forms), 44
(15.2%) from 41 unrelated families had StAR defect, six (3.2%) had
17-hydroxylase/17,20-lyase deficiency, and two (1.1%) had P450
oxidoreductase (POR) deficiency. Ninety seven patients with salt-
losing 21-OHD (97/104, 93.3%) were diagnosed in the neonatal
period. Most girls of 21-OHD (75/76, 98.7%) presented with
genital virilisation, whereas most boys (38/62, 61.3%) presented
with salt-losing phenomenon within the first month of life. Four
genetic female (46,XX) with simple virilizing form of 21-OHD
were assigned as male because of delayed diagnosis. Most patients
(42/44, 97.7%) with StAR defect presented with adrenal crisis in
the neonatal period, while two late-onset patients showed skin
hyperpigmentation after age two years. Six patients with CYP17A1
defect manifested with hypertension and primary amenorrhea
during adolescent period. Two girls with POR deficiency displayed
adrenal insufficiency, ambiguous genitalia, and craniosynostosis.
Conclusion: The most common cause of CAH was 21-OHD.
Interestingly, lipoid CAH is the second common because of the
founder mutation (p.Q258X) in Korea. Nationwide surveillance
is needed to estimate the incidence and precise distribution of
diverse aetiology of CAH, though newborn screening for 21-OHD
is introduced.
P2-190
Higher Serum DHEAS Concentration is Associated
with Lower Plasma LDL Cholesterol Concentration in
Children
Aino Mäntyselkäa, Jarmo Jääskeläinenb, Virpi Lindic, Timo Lakkac

aDepartment of Pediatrcs, Kuopio University Hospital, Kuopio,
Finland; bDepartment of Pediatrics, Kuopio University Hospital,
Kuopio, Finland; cDepartment of Physiology, Institute of
Biomedicine, University of Eastern Finland, Kuopio, Finland
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Background: Premature adrenarche is associated with over-
weight and insulin resistance, but the associations of serum
dehydroepiandrosterone sulphate (DHEAS) concentration with
other cardiometabolic risk factors are uncertain. Objective and
hypotheses: We studied whether cardiometabolic risk factors
and their clustering differ between children with higher and lower
serum DHEAS concentration. Method: We studied 432 healthy
children (207 girls and 225 boys; age 7.6G0.4 years) participating
in the Physical Activity and Nutrition in Children (PANIC) Study.
Serum DHEAS concentration was determined by enzyme
immunoassay. Children were divided into those with DHEAS
!1.0 mmol/l (nZ354) and S1.0 mmol/l (nZ78). Cardiometa-
bolic risk score was calculated summing the Z-scores of waist
circumference, fasting serum insulin, fasting plasma glucose,
triglycerides and high-density lipoprotein (HDL) cholesterol
(multiplied by -1) and the mean of systolic and diastolic blood
pressure. Also total cholesterol and low-density lipoprotein (LDL)
cholesterol were measured from fasting plasma samples. Body fat
percentage (BF%) and lean mass (LM) were assessed using dual-
energy X-ray absorptiometry. Differences in cardiometabolic risk
factors between the DHEAS groups were studied by general linear
models adjusted for age, sex, BF% and LM. Results: Plasma LDL
cholesterol was lower in children with higher serum DHEAS than
in those with lower DHEAS adjusted for age and sex (2.25 vs
2.39 mmol/l, PZ0.029). Other cardiometabolic risk factors or
cardiometabolic risk score did not differ between the DHEAS
groups. However, children with higher DHEAS had higher LM
than those with lower DHEAS adjusted for age and sex (21.18 vs
20.46 kg, PZ0.008). The difference in LDL cholesterol between the
DHEAS groups weakened slightly after further adjustment for LM
(PZ0.040) but remained after additional adjustment for BF%
(PZ0.017). Conclusion: Higher serum DHEAS concentration is
associated with lower plasma LDL cholesterol concentration in
healthy prepubertal children. This relationship may be partly
explained by increased skeletal muscle mass. Funding infor-
mation: This work was supported by the Foundation for Pediatric
Research, Research Committee of Kuopio University Hospital
Catchment Area (State Research Funding) and Kuopio University
Hospital (EVO funding number 5031343), Finnish Medical
Foundation, Päivikki and Sakari Sohlberg foundation, Rauha
and Jalmari Ahokas foundation.
P2-191
Central Adrenal Insufficiency is not a Common
Feature in CHARGE Syndrome
Gianni Boccaa, Monica Wongb, Conny van Ravenswaaij-Artsb

aDepartment of Pediatrics, Groningen, University Medical Center
Groningen, Beatrix Children’s Hospital, The Netherlands;
bDepartment of Genetics, University Medical Center Groningen,
Groningen, The Netherlands

Background: CHARGE syndrome (acronym for coloboma of
the eye, heart defects, atresia of the choanae, retardation of growth
and/or development, genital hypoplasia, and ear abnormalities) is
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caused by a mutation in the CHD7 gene. CHARGE syndrome
shares features with Prader-Willi syndrome, especially regarding
hypothalamic-pituitary abnormalities. In Prader-Willi syndrome,
central adrenal insufficiency (CAI) during stressful conditions has
been described in a large number of patients. The presence of CAI
in CHARGE syndrome has never been thoroughly studied,
although unexpected mortality has been observed. Objective
and hypotheses: The aim of our study was to assess the presence
of CAI in patients with CHARGE syndrome. Method: Patients
(ages between 20 months and 18 years) with genetically confirmed
CHARGE syndrome were recruited from our national multi-
disciplinary outpatient clinic. To detect CAI, a low-dose ACTH
test (LDAT) (0.5 mg/1.73 m2 body surface area Synacthenw) was
performed. Blood samples for determination of cortisol were taken
at K15, 0, 30, and 60 minutes. A maximum cortisol concentration
O 500 nmol/l excluded CAI. In case of suspected CAI, a glucagon
test (0.05 – 0.1 mg glucagon per kg body weight, maximum 1 mg)
was performed on a separate occasion. Blood samples for
determination of cortisol were taken at baseline and then every
30 minutes during 3 consecutive hours. Cut-off levels to detect
CAI were similar as in the LDAT. Results: From 83 eligible
patients, 27 were included in the study. In three patients, the LDAT
could not be performed due to technical reasons, and 1 patient
withdrew from the study. In total, 23 patients were tested (14 male,
mean (SD) age 9.3 (5.0) years). Seven patients showed an
insufficient maximum cortisol concentration in the LDAT (mean
(SD) 425 (71) nmol/l), and underwent a glucagon test (1 patient
underwent a standard dose ACTH test). Out of these seven
patients, one patient was diagnosed with CAI (maximum cortisol
concentration 415 nmol/l). Conclusion: CAI is not a common
feature in CHARGE syndrome. Further studies in a larger number
of patients are required to confirm our findings. Funding
information: This work was supported by Fonds NutsOhra
(grant number 1202-023).
P2-192
Baseline Adrenal Function by Measurement of
Long-term Cortisol Levels in Scalp Hair of Asthmatic
Children Using Inhaled Corticosteroids Equals
Healthy Controls
Maria Smita, Ed van Leera, Gerard Noppeb, Yolanda de Rijkeb,
Jurriaan Hoekxa, Erica van den Akkerb

aGroene Hart Hospital, Gouda, The Netherlands; bErasmus MC,
Rotterdam, The Netherlands

Background: Inhalation corticosteroids (ICS) as treatment for
asthma can interfere with the hypothalamic-pituitary-adrenal axis
and could lead to hypocortisolism. The frequency of this systemic
side effect and the correlation to ICS usage is still unclear. Given
that the cortisol excretion is pulsatile and determined by acute
stress and circadian rhythms, the usefulness of tests based on
momentary measures, such as saliva or serum are therefore
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limited. Cortisol levels measured in scalp hair provide a marker for
long-term cortisol exposure and seems promising for diagnosing
hypercortisolism. Objective and hypotheses: The aim of this
study is to determine the long-term hair cortisol concentrations
(HCC) in children with asthma and corticosteroids usage
compared to healthy controls. Method: A case-control study
was conducted at the Groene Hart Hospital, Gouda, 2014. All
asthmatic children (4–18 years of age) using ICS for more than
three months and visiting the general hospital were eligible as
cases. Healthy controls were voluntarily enrolled children (4–18
years of age) from schools or from healthy siblings attending the
pediatric outpatient clinic Erasmus MC, Rotterdam. Anthropo-
metric characteristics and hair samples from the posterior vertex
were obtained from cases and controls. HCC in three cm scalp hair
was analyzed by Liquid chromotography-tandem mass spec-
trometry. Results: 80 cases and 258 controls were enrolled for
analysis. Median age of cases 10.8 (range: 4.1–17.6) and controls
11.5 (range: 4.3–18) were comparable (PZ0.56). The use of
budesonide equivalent dose by cases was 200–1 200 mg/day; with a
median of 17.26 mg/kg (range 6.03–54.55) per day. Mean HCC-
levels did not differ between cases and controls (F (1.336)Z0.005,
PZ0.94) which did not change after adjusting for age, gender,
height-SDS, and weight-SDS (F (1.332)Z0.21, PZ0.65). No
correlation was found between budesonide doses and HCC levels.
Conclusion: Assessment of long-term cortisol levels by hair
cortisol showed no difference in baseline adrenal function in
children with asthma and ICS to their healthy controls. This study
suggests that the HPA-axis dysfunction, found in adrenal
stimulation tests in children with asthma on ICS may not lead
to clinical relevant HPA-axis changes in day-to-day life.
P2-193
Adrenal Function in Children Born Small for
Gestational Age
Indre Petraitiene, Rasa Verkauskiene

Lithuanian University of Health Sciences, Kaunas, Lithuania

Background: Subjects born small for gestational age (SGA)
were shown to be at higher risk to metabolic consequences later in
life and this might be related to changes in hypothalamic–
pituitary–adrenal axis. Objective and hypotheses:We aimed to
investigate DHEAS and cortisol levels in adolescents born SGA or
appropriate for gestational age (AGA) and their relationship with
perinatal and postnatal factors. Method: A prospective cohort of
46 SGA and 94 AGA children was followed-up from birth to
adolescence (75 boys and 71 girls). At the time of the investigation,
study subjects were 11–14 years old (median 13.2G2.1 years).
Statistical analyses of DHEAS concentration were adjusted for sex,
age and pubertal stage, and that of Cortisol concentration – for sex
and BMI SDS. Results: SGA children had higher DHEAS levels
than those born AGA (4.49G2.65 mmol/l vs 4.15G2.29 mmol/l;
PZ0.007). Analysing boys and girls separately, the difference was
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significant only in SGA boys (4.97G2.82 mmol/l vs 4.27G
2.22 mmol/l; PZ0.017). DHEAS levels were inversely associated
with birth weight, birth length and gestational age (rZK0.241,
PZ0.004; rZK0.230, PZ0.006; rZK0.241, PZ0.004, respect-
ively), and in the AGA group directly associated with current BMI
SDS (rZ0.244, PZ0.018). There was no difference in cortisol
levels between SGA and AGA groups. Analysing by gender, SGA
girls had lower cortisol concentration than AGA girls (254.4G
82.4 nmol/l vs 382.1G224.7 nmol/l; PZ0.01). Conclusion: Small
size at birth and higher BMI at puberty is related to higher DHEAS
levels in pubertal children. Funding information: This study
was funded by the Lithuanian Research Council (grant No.
MIP-103/2011 and the Swedish Research Council (No. 7509).
P2-194
Cushing’s Syndrome in Children and Adolescents:
About a Paediatric Series
Aicha Houatiaa, Soumeya Nora Fedalaa, Ali El Mahdi Haddamb,
Djamila Meskineb, Farida Chentlia

aDepartment Of Endocrinology Bab El Oued Hospital, Algiers,
Algeria; bDepartment Of Endocrinology Bologhine Hospital,
Algiers, Algeria

Background: Cushing’s syndrome in children and adolescents
is rare. Its clinical and biological symptoms are severe with a
significant impact on growth and puberty and poor prognosis.
Objective and hypotheses: Report clinical, etiological and
evolutionary characteristics of Cushing’s syndrome in children and
adolescents. Method: This is a retrospective study of 45 children
and adolescents with Cushing’s syndrome hospitalised at the
department of endocrinology between January 1988 and
December 2014. We have evaluated the clinical, biological,
aetiological and evolutionary Cushing’s syndrome in children
and adolescents. Results: The mean age at diagnosis was 11.4
years (6–19), 2/3 of them will have an age O10 years. The sex ratio
F/G is 2.25. Clinical presentation was characteristic and significant
in all cases. We observed complications In 22.5% (Diabetes
mellitus 40% hypertension 30% dyslipidaemia 30% osteoporosis
20%). Aetiologies were iatrogenic causes 60%, Cushing diseases
33.3% adrenal corticosurrenaloma 6.6%. The transsphenoidal
surgery has allowed a sustained remission of Cushing’s disease in
30%. In 70% of relapse revision surgery C radiotherapy resulted in
a adrenocorticotropic insufficiency. Adrenal surgery of carcinoma
resulted in a good evolution. After a mean follow-up of six years, a
Cushing disease recurrence was observed in 15%. Conclusion:
The clinical and biological Cushing’s syndrome in children and
adolescents is often severe and complicated. Aetiological,
Cushing’s disease is more common in adolescents while malignant
adrenal tumour most is often the prerogative of younger children.
Their management is tricky with initial failures and high incidence
of recurrence requiring monitoring the long course. Concertation
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between doctors endocrinologists, paediatricians, radiologists and
surgeons is essential.
P2-195
Serum Cortisol and Cortisone Ratio as Sensitive Tool
to Identify Subjects With Severe or Partial
11b-Hydroxysteroid Dehydrogenase Type 2
Deficiency
Cristian Carvajala,b, Virginia Iturrietaa, Carmen Campinoa,b,
Carolina Valdiviaa, Jaime Lizamaa, Fidel Allendea, Sandra Solaria,
René Baudranda, Carlos Lagosa,b, Andrea Vecchiolaa,b,
Alejandro Martı́nez-Aguayoa, Hernán Garcı́aa, Carlos Fardellaa,b

aP Universidad Catolica de Chile, Santiago/M, Chile; bMillennium
Institute of Immunology and Immunotherapy, Santiago/M, Chile

Background: Severe deficiency of 11b-hydroxysteroid
dehydrogenase type 2 (11bHSD2) triggers activation of miner-
alocorticoid receptor (MR) by cortisol and causing apparent
mineralocorticoid excess (AME) syndrome characterized mostly
by low-renin arterial hypertension and hypokalemia. In 2003, we
studied a patient with AME (3 years-old) having two homozygous
mutation, D223N (rs121917833) and a SNP COT in intron 3
(rs376023420) (Carvajal et al. JCEM 2003). Objective and
hypothesis: To study the current clinical and biochemical status
of the same AME patient including his mother and sister, and to
evaluate serum cortisol/cortisone as a biomarker of partial
11bHSD2 deficiency. Method: We have recently evaluated the
AME index case (17 years old), his mother (33 years old) and sister
(8 years old). In all of them, we measured serum potassium,
aldosterone, plasma renin activity (PRA) and microalbuminuria.
Serum cortisol and cortisone were measured by LC-MS/MS, and
cortisol/cortisone ratio was calculated. Genetic analyses of
HSD11B2 gene were performed by PCR-HRM and DNA-
sequencing. Results: The medical record of the AME index case
indicated he was not under treatment. His clinical evaluation
showed: hypertension (165/110 mmHg (Op99)), stunting (53 kg;
153 cm (K2.92DS); BMI: 22.6 Kg/m2 (p69), cardiac abnormalities
(LVH), microalbuminuria (112 mg/24 h), severe hypokalemia
(2.1 mEq/l), low aldosterone (1 ng/dl), suppressed PRA
(!0.2 ng/ml*h) and a high cortisol/cortisone ratio (28.8
(Reference value (RV): 1.63–5.15)). Evaluation of his mother and
sister indicated that both were normotensive and heterozygous for
the same mutations, without biochemical abnormalities (normal
aldosterone, PRA, potassium) but with high cortisol/cortisone
ratios (13.1 (RV: 2.58–7.8) and 7.4 (RV: 1.63–5.15), respectively).
Conclusion: Serum cortisol/cortisone ratio could be a sensitive
tool to identify subjects with severe or partial 11bHSD2 deficiency.
Since partial 11bHSD2 deficiencies -identified by high serum
cortisol/cortisone ratio- may have no evidence of low-renin
hypertension, low aldosterone or hipokalemia, is highly necessary
to identify other complementary biomarkers to evaluate the
progression of this condition. Funding information: Supported
by FONDECYT 1130427, 1150437; FONDEF-IDEA CA12i10150,
CORFO 13CTI-21526-P1 and the IMII P09/016-F (ICM) Chilean
Grants.
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The Role of the Nurse Practitioner in Optimising Care
for Children with Congenital Adrenal Hyperplasia
Viviane van de Crommert, Janiëlle van Alfen-van der Velden,
Annelieke van der Linde, Kees Noordam, Hedi Claahsen-van der
Grinten

RadboudUMC, Nijmegen, The Netherlands

Background: Congenital Adrenal Hyperplasia (CAH) is a rare
group of congenital adrenal diseases with an estimated prevalence
of about ten newly diagnosed patients in the Netherlands per year.
Morbidity and mortality improved significantly in the last 20 years
mainly due to improvement of multidisciplinary care and
education of patients and parents. In the last years the role of
the nurse practitioner (NP) as case manager in the care and follow
up of patients with chronic diseases became more clear and is
frequently described. Presentation: In our centre we provide
outpatient care within the Radboud Adrenal Centre for about
90 children and 100 adults with CAH. The care for children and
adolescents with CAH consists of frequent personal contact and
follow up, medication control/ check-up and education of patients,
parents andother care providers. The provided care is multi-
disciplinary and includes a team of medical specialists i.e. pediatric
endocrinologist, pediatric urologist, gynecologist and clinical
psychologist, all experienced in the field of physical and mental
development of children with CAH. Easy accessibility for
questions is a key factor to improve the care and reduce
complications for these children. To improve our multidisciplin-
ary care, we added a NP to our CAH team in 2012. The NP
currently functions as case manager, coordinating the whole
process of care and collaborates within the multidisciplinary team.
Main tasks are: Organisation multidisciplinary outpatient clinic;
training and education to prevent addison crisis; easy accessibility
for parents, children and other care providers; providing
information for school; coordinating transitional care; attention
for quality of life by using annual questionnaires; contact with
patient support group. Conclusion: We believe that the NP plays
a key-role in improving care of children with CAH within a
multidisciplinary team.
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Evaluation of Medical Treatment in the First 2 Years
of Life with a New Dutch National Longitudinal
Registry for Children with Congenital Adrenal
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Background: Recently, a national database has been
developed to register yearly data from all children detected with
CAH in the neonatal screening program from 2002 onwards. So
far longitudinal data of 105 children have been registered (roughly
65% of Dutch CAH patients) to evaluate medical treatment and
long-term effects in CAH. A national CAH work group developed
guidelines for diagnostics and follow up in CAH. Objective and
hypotheses: Aim of our current study is to evaluate the dosage of
hydrocortisone, fludrocortisones and salt supplementation in
CAH children in the first 2years of life. Method: This is a
descriptive study in 105 children. The hydrocortisone, fludro-
cocrtisone and salt medication was evaluated at the age of six
months (T 0.5), 12 months (T1) and 24 months (T2). The
treatment approaches of different centers was compared. Results:
T 0.5: (nZ95): median HC dosage (nZ89) 4 mg/day. Interquartile
range (IQR) 2 mg/day. FC (nZ82) median 93.75 mcg/day; IQR
37.5 mcg/day and NaCl (nZ46) median 500 mg; IQR 400 mg/day.
T 1: (nZ90) median HC dosage (nZ88) 4 mg/day; IQR 1 mg/day,
FC (nZ84) median 62.5 mcg/day; IQR 30.3 mcg/day and NaCl
(nZ25) median 375 mg/day; IQR 400 mg/day. T2: (nZ88)
median HC dosage (nZ84) 5.4 mg/day; IQR 2.14 mg/day, FC
(nZ78) median 62.5 mcg/day; IQR 37.5 mcg/day. No salt
medication was used after the first year of life. No significant
differences between centers are observed. Conclusion: Our
analysis showed a stable slightly supraphysiological HC dosage
over the first 2 years of life. FC shows a more widespread range in
dosage suggesting a more individualized treatment approach
without a clear difference between national centres. Further studies
will focus on the relation between medication dosage and
biometrical data. Our longitudinal database gives the opportunity
to establish a more standardized care and long-term treatment
evaluation.
P2-198
Incidence of Nonclassical 21-Hydroxylase Deficiency
in Russian Population as Estimated by the Carrier
Frequency of V281l Mutation
Tatiana Anosova, Anatoly Tiulpakov

Endocrine Research Centre, Moscow, Russia

Background: Nonclassical 21-hydroxylase deficiency
(NC21OHD) is one of the most common monogenic diseases.
Its frequency varies significantly among different ethnic groups. In
Russians the frequency of NC21OHD is unknown.Objective and
hypotheses: To estimate the incidence of NC21OHD in Russia
based on the carrier frequencies of the two most common
mutations associated with this disease (V281L and P30L).
Method: A total of 998 randomly selected dried blood spot
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samples were obtained from a regional neonatal screening
laboratory. All samples were collected within one calendar year.
Each sample was analysed for V281L and P30L mutations in
CYP21A2 using allele-specific PCR. PCR-positive samples were
reanalyzed by Sanger sequencing. The frequency of homozygotes
was calculated by Hardi-Weinberg equation. Results: Hetero-
zygous V281L mutations were detected in 39 of 998 samples
(carrier frequency, 1:24), while P30L mutation was detected in
none. Minimal frequency of NC21OHD, as estimated by
theoretical frequency of V281L homozygotes, was 1:2206. In
contrast, the incidence of NC21OHD suspected by dried blood
spot 17OHP levels on the neonatal screening was 1:27990.
Conclusion: The study provides an estimate of the population
frequency of NC21OHD in Russians and demonstrates that the
majority of NC21OHD cases remain undiagnosed.
P2-199
Cardio-Metabolic Risk Factors in Children and
Adolescents with Classical 21-Hydroxylase Deficiency
Kansuda Ariyawatkula, Supatporn Tepmongkolb,
Taninee Sahakitrungruanga

aFaculty of Medicine, Department of Pediatrics, Chulalongkorn
University, Bangkok, Thailand; bFaculty of Medicine, Department of
Radiology, Chulalongkorn University, Bangkok, Thailand

Background: Recent studies suggest patients with congenital
adrenal hyperplasia (CAH) have adverse cardiovascular risk
profile and other long-term health problems in adult life. However,
there are limited data of these comorbidities in paediatric CAH
patients. Objective and hypotheses: To evaluate the cardio-
metabolic risk factors in children and adolescents with classical
21-hydroxylase deficiency (21-OHD) compared with age, sex and
puberty-matched healthy controls. Method: A cross-sectional
study of 21 Thai patients (females, nZ17) with CAH aged 15.2G
5.8 years and 21 healthy matched controls. Anthropometric,
biochemical and inflammatory markers were measured. Bone
mineral density (BMD), fat mass and lean mass were measured
using dual-energy x-ray absorptiometry (DXA). Results: Obesity
was observed in 33% of the patients (7/21). The waist/hip ratio and
waist/height ratio were significant higher in CAH patients when
compared with controls. Three patients (14%) of 21 patients were
noted to have prehypertension and two patients (9.5%) had
hypertension. Fasting blood glucose levels in CAH patients were
lower than normal subjects but HOMA-IR was not different. There
were no significant correlations between HOMA-IR and gluco-
corticoid dose, age or 17-hydroxyprogesterone levels. Silent
diabetes and metabolic syndrome were diagnosed in one patient
(4.8%), but none in the control group. Lipid profiles were not
different between patients and healthy controls except lower HDL
to cholesterol ratio in CAH patients than in normal subjects. CAH
patients had significantly higher AST levels than controls. Serum
leptin concentrations were not different between groups, and
positively correlated with BMI and HOMA-IR. Interleukin-6 levels
153



in CAH patients did not differ from controls, but hs-CRP levels
tended to be higher in patients compared with controls. No
significant differences in BMD z-score, fat mass and lean mass
were found between CAH and healthy subjects. Conclusion:
Children and adolescents with CAH appear to have an increased
risk of obesity and cardio-metabolic risk factors. Close monitoring,
early identification, and secondary prevention should be
implemented during paediatric care to prevent metabolic
complications and improve the long-term health outcomes in
CAH patients. Funding: This work was supported by the
Ratchadapiseksompotch Fund, Faculty of Medicine, Chulalong-
korn University and the Thailand Research Fund.
P2-200
A Novel Mutation (c.delG209) in the
Proopiomelanocortin Gene in a Child with
Early-onset Obesity
Semra Cetinkayaa, Tulay Guranb, Erdal Kurnaza, Meliksah Keskina,
Elif Sagsaka, Senay Savas Erdevea, Federica Buonocorec,
Zehra Aycana,d
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Background: Proopiomelanocortin (POMC) deficiency is
characterized by early-onset obesity, adrenal failure, red hair and
pale skin. The first genetic mutation in the POMC gene was
demonstrated in 1998. This disorder is rare, but has increased our
insight into the important role of the leptin-melanocortin pathway
in energy balance. POMC deficiency causes obesity due to the
inadequate production of alpha and beta MSH from POMC, which
normally activate the melanocortin 3 receptor (MC3R) in the
arcuate nucleus and the melanocortin 4 receptor (MC4R) in the
paraventricular nucleus and antagonize the action of agouti-
related peptide (AgRP). The hypocortisolism and hypopigmenta-
tion are due to inadequate stimulation of MC2R and MC1Rs by
POMC-derived peptides in the adrenal gland and skin, respect-
ively. Case presentation: The patient presented at 2 months with
cyanosis and convulsions after 4 h of fasting. Her blood sugar was
31 mg/dl. She was born to non-consanguineous healthy parents
after an uneventful 39-week pregnancy with a birth weight of
3 000 g. Physical examination revealed a weight of 3 700 gr (!3rd
percentile), height of 51 cm (!3rd percentile) and red hair. There
was no clinical or laboratory evidence of infection and she was
admitted for blood sugar monitoring. Blood glucose level was
20 mg/dl, insulin 0.11 mIU/ml, ACTH !5 pg/ml and cortisol
!0.2 mg/dl. The peak cortisol response during standard dose
ACTH stimulation test was 0.44 mg/dl. Hydrocortisone treatment
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was initiated for secondary adrenal failure. There was no
hypoglycemia under treatment. At 12 months, the patient’s weight
was 12 kg (1.99 SDS), height 76 cm (0.29 SDS) and the BMI
20.78 kg/m2 (2.21 SDS) while these values at 15 months were
14.7 kg (C2.5 SDS), 83 cm (C0.24 SDS), and 22.4 kg/m2 (C2.9 SDS)
respectively. A novel homozygous c.delG209 mutation was found
causing a frameshift at codon 69 (exon 4) of the POMC gene.
Conclusion: POMC gene mutations should be considered among
the rare causes of hypoglycemia in newborns and early infancy.
Rare causes of monogenic obesity will help to elucidate POMC-
AgRP-MC3R-MC4R interactions, and crosstalk between hypo-
thalamic and peripheral signals in the development of obesity.
P2-201
Improved Linear Growth in Patients with Classical
Congenital Adrenal Hyperplasia
Silvia Romaa,b, Carla Bizzarria, Giuseppe Scirèa,b,
Gian Luigi Spadonia,b, Marco Cappaa, Chiara Maggiolia

aUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; b‘Tor Vergata’ University, Rome, Italy

Background: Poor linear growth is still one of the main
concerns in children with congenital adrenal hyperplasia (CAH).
An impairment of linear growth, adversely affecting final height,
has been related both to overtreatment with glucocorticoid
replacement therapy and to poor control of adrenal androgen
levels. Objective and hypotheses: To define factors that
influence linear growth and final height in patients with classical
CAH. Method: The medical records of 25 patients (12 females,
13 males) followed from early infancy until adulthood in our clinic
were analysed and the clinical observations were divided into four
groups according to age and puberty (0–2 years, 2 years up to
puberty onset, pubertal years, post-pubertal years). Differences in
the mean dose of hydrocortisone and average levels of
D4-androstenedione and 17-hydroxyprogesterone between the
four groups were evaluated using one-way ANOVA. Multivariate
analysis was used to study factors independently affecting final
height. Results: Mean final height was 167.8G7.1 cm in males
(K1.3G1.1 SDS) and 158G6.5 cm in females (K0.8G1 SDS). Final
height corrected for parental height was K1.01G1.3 in males and
K0.37G0.5 in females. Mean total pubertal growth spurt was
23.1G4.6 cm in males and 19.8G6.5 cm in females. Significantly
higher doses of hydrocortisone were required during the first
2 years of life and during puberty (P!0.05). Final height was
adversely affected by the average dose of hydrocortisone
(P!0.001) and by the level of D4-androstenedione (P!0.045)
during follow up. Conclusion: The main goals of therapy in
children with CAH are the control of glucocorticoid deficiency and
the suppression of adrenal androgen hyper-secretion. Particularly
during puberty, the daily dose of hydrocortisone should be
maintained as low as possible to obtain a normal pubertal growth
spurt and optimize final height. Final height of CAH patients
followed from early infancy, particularly females, seems to be now
less impaired than previously reported.
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Autoimmune Polyglandular Syndrome Type 1 in
Russia: Clinical Experience in 112 Patients
Elizaveta Orlovaa, Leila Sozaevaa, Maria Karevaa, Bergithe
E Oftedalb, Lars Breivikb, Per M Knappskogc, Ekaterina Zakharovad,
Eystein S Husebyeb, Valentina Peterkovaa
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Center, Moscow, Russia; bDepartment of Clinical Science, University
of Bergen, Bergen, Norway; cCenter for Medical Genetics and
Molecular Medicine, Haukeland University hospital, Bergen,
Norway; dMedical Research Center, Moscow, Russia

Background: Autoimmune polyglandular syndrome type 1
(APS-1) is a rare disease associated with mutations in the
autoimmune regulator (AIRE) gene and characterized by
mucocutaneous candidiasis (CMC), hypoparathyroidism (HP)
and primary adrenal insufficiency (AI). Two of these three
components are required for diagnosis. Objective and
hypotheses: To describe Russian patients in terms of clinical,
genetic, and immunological parameters. Method: We have
recruited patients with at least one of the major clinical
components of APS-1 from all over Russia. Eligible patients
were phenotyped, AIRE sequenced, and typical autoantibodies
assayed. Results:We recruited 112 patients (63 females, mean age
19.4 (2.7–44.6) years) from 102 families who fulfilled either the
clinical diagnostic criteria or had at least one disease-causing AIRE
mutations. 96 had two or three major components and sixteen had
one; six -CMC, seven – HP, two – AI. 106 patients were AIRE
sequenced, and twenty different AIRE mutations were found, ten
of them novel (A58V; p.Leu 323serfs*51; A390P;821delG;A399P;
delO500Stopp*; K221X;C302(C,Y);L13(P,L); C434(*,C). The
Arg257Stopp AIRE mutation was present in 74% of the alleles
(63 pts were homozygouse, 27 patients – heterozygous). Novel
A58V AIRE mutation was found in six patients. Neutralizing
autoantibodies against INFu were positive in all but one
investigated patient. Conclusions: We have collected the largest
cohort of patients with APS-1 published to date. Arg257STOPP
AIRE mutation was the most frequent in Russian population. Ten
novel AIRE mutations were found. Autoantibodies to INFu are
useful for early diagnosis.
P2-203
Autoimmune Encephalitis – A Newly Recognised
Clinical Manifestation of Autoimmune Polyendocrine
Syndrome Type 1?
Juliana Ferenczovaa, Veronika Vargovaa, David Kryslb,
Erika Banoovaa, Eva Sadovaa

aDepartment of Pediatrics, P.J.Safarik University, Kosice, Slovakia;
bDepartment of Clinical Neurophysiology, Sahlgrenska University
Hospital, Gothenburg, Sweden

Background: Autoimmune polyendocrine syndrome (APS)
type 1 is a rare autosomal recessive disease. The classic features are
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chronic mucocutaneous candidiasis, hypoparathyroidism and
adrenocortical failure. Several non-classic presentations of the
disease has been described over the last few years. Authors present
a case of 14-year old girl with a new serious non-classic
presentation. Case presentation: Patient was diagnosed with a
mucocutaneous candidiasis and hypoparathyroidism at the age of
3 years. APS 1 was diagnosed at 9 years of age shortly after diabetes
mellitus type 1 had been recognised. Mutational analysis of the
AIRE gene showed R257X (c.769COT) mutation. Typical
symptoms of Addison disease – weakness, fatigue and hyperpig-
mentation – developed at 13 years of age. At 14 years she was
admitted to hospital for prolonged seizures. Hypoglycemia and
hypocalciemia were excluded as a cause of the seizures. EEG
showed finding non-specific for epilepsy. Examination of the CSF
was performed to exclude infection (herpetic viruses, etc.). MRI
angiography did not show vaculitis or other organic changes
of cerebral vessels. Specific autoantibodies for autoimmune
encephalitis turned out to be positive in CSF (antiGAD65
O2000 MU/l) as well as in blood (O2000 MU/l). Immunosupre-
sive treatement (glucocorticoids and i.v. imunoglobulins) with
antiepileptics resulted in a clinical course without seizures.
Conclusion: This is the first documented case of APS type 1 in
Slovakia. To the best of our knowledge this is the first described
case of autoimmune GAD65-positive encephalitis as a component
of APS1. Autoimmune GAD65-positive encephalitis should be
considered a new component of the clinical spectrum of APS 1.
P2-204
Children with Coeliac Disease on Gluten Free Diet
have Normal Bone Mass, Geometry and Muscle Mass
M Mackindera, S C Wongb, M Tsiountsiouraa, S Shepherdb,
E Buchananc, C Edwardsa, S F Ahmedb,d, K Gerasimidisa

aDepartment of Human Nutrition, University of Glasgow, Glasgow,
UK; bDevelopmental Endocrinology Research Group, Royal
Hospital for Sick Children, Glasgow, UK; cDepartment of Dietetics,
Royal Hospital for Sick Children, Glasgow, UK; dDepartment of
Paediatric Gastroenterology, Royal Hospital for Sick Children,
Glasgow, UK

Objective: To evaluate musculoskeletal development using
pQCT in children with coeliac disease (CD) on gluten free diet
(GFD) compared with age and gender matched healthy controls.
Method: Prospective cross sectional study. 38 children (18 males)
with CD on GFD for a duration of 3.6 years (0.6, 12.5) and 38 age
and sex matched healthy controls underwent pQCT at 4, 38 and
66% tibial sites. Bloods were collected in CD children only. Results
reported as median (range). Result: Median age for CD healthy
controls were 10.3 years (4.8, 14.8) and 9.3 years (4.9, 15.7)
respectively. Median height SDS for CD and healthy controls were
K0.2 (K1.5, 2.3) and C0.2 (K2.0, 2,4) respectively (PZ0.01).
Median grip strength adjusted for height SDS for CD and healthy
controls were 0.7 (K1.4, 3.4) and 1.1 (K2.0, 3.3) respectively.
Median TTG was 1.8 IU/L (0.1, 114) with 30/38 (79%) children
with TTG! 8 IU/. Median biagi score that verifies compliance to
GFD was 3 (0.0, 4.0) with 32/35 (91.4%) scoring 3 and 4 (score of
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3 and 4Zgood compliance). Median 25-hydroxyvitamin D was
49.5 nmol/l (21, 82). 1/34 (2.9%) had 25-hydroxyvitamin D
!25 nnmol/l. All children had normal serum calcium, phosphate,
PTH and thyroid function. A history of fracture was reported in
7/38 (18%) of CD and 5/38 (13.2%) of healthy controls. In adjusted
regression model (age, height SDS), there were no differences
between CD and controls for pQCT bone area (95%CI K341.1 to
C204.6, PZ0.62), muscle area (95%CI K27.8 to C284.1,
PZ0.97), periosteal circumference (95%CI K4.6 to C1.7,
PZ0.37), endosteal circumference (95%CI K6.0 to C1.8,
PZ0.28) and cortical thickness (95%CI K0.1 to C0.4, PZ0.33).
There were no significant associations between pQCT bone
parameters with TTG, Biagi score, 25-hydroxyvitamin D or
calcium in CD. There were no significant associations between
pQCT bone parameters and grip strength in CD and healthy
controls. Conclusion: This first report of bone mass and geometry
using pQCT in a group of children with CD on GFD demonstrates
normal volumetric BMD and bone geometry compared with
healthy controls. Our data questions the need for routine bone
surveillance in children with CD who are compliant with GFD.
P2-205
Mechanism of Bone Disease in Prader-Willi Syndrome
Maria Felicia Faienzaa, Giacomina Brunettib, Graziano Grugnic,
Antonino Crinòd, Sarah Bocchinid, Angela Orangerb,
Isabella Giganteb, Laura Piacentea, Annamaria Venturaa,
Silvia Coluccib, Maria Granob, Luciano Cavalloa,
Maurizio Delvecchioa

aSection of Pediatrics, Department of Biomedical Sciences and
Human Oncology, University ‘A. Moro’, Bari, Italy; bSection of
Human Anatomy and Histology, Department of Basic and Medical
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Bari, Italy; cDivision of Auxology, Italian Auxological Institute,
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Background: Low bone mineral density (BMD) is found in up
to 50% of adolescents and adults with Prader-Willi syndrome
(PWS). High fracture risk has been described in adult PWS
patients. This bone fragility could be due to inadequate gonadal
hormones levels during pubertal development, and to relative
growth hormone insufficiency during childhood and adolescence.
However, the mechanism/s of low BMD in PWS have not been
clarified. Objective and hypotheses: i) to study the osteoclasto-
genic potential of peripheral blood mononuclear cells (PBMCs) of
PWS subjects and controls; ii) to evaluate the alteration of
RANKL/OPG axis. Method: PBMCs of 26 PWS patients and
26 age and sex-matched controls were cultured in presence/
absence of M-CSF and RANKL. Mature multinucleated osteoclasts
(OCs) were identified as TRAPC cells. RANKL and OPG levels
were measured in the sera. RANKL expression was also evaluated
by flow cytometry. Bone status was assessed by DXA. Results: A
high number of multinucleated TRAPC OCs were identified in
the unstimulated PBMC cultures of PWS patients, while few OCs
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appeared in cultures of controls (OC number/well 60G5 vs 10G4,
P!0.01). In the stimulated cultures the same OC number
developed in cultures of patients and controls. Flow cytometry
on lymphomonocyte circulating fraction of PWS patients showed
higher levels of RANKL than controls (32%G5 vs 5%G2,
P!0.01), Significant higher RANKL and lower OPG levels were
found in PWS patients than controls. The RANKL/OPG ratio
resulted significantly elevated in patients compared with controls
(P!0.001). BMD z-score was between !K1 and !K2 in 30% of
PWS patients, and ! K2.5 in 20% of them. Conclusion: We
demonstrated a high osteoclastogenic potential of PBMCs of PWS
patients, which could be due to increased RANKL/OPG ratio. This
condition could contribute to bone disease affecting PWS patients.
P2-206
Hereditary Vitamin D-Resistant Rickets: Report of
Four Cases with Successful Use of Intermittent
Intravenous Calcium Via Peripheral Route
Saygin Abalia, Mayuko Tamurab, Zeynep Ataya, Pinar Isguvenc,
Tulay Gurana, Belma Haliloglua, Serpil Basa, Tsuyoshi Isojimab,
Serap Turana, Sachiko Kitanakab, Abdullah Bereketa
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Background: Hereditary vitamin D-resistant rickets
(HVDRR) is a rare disease caused by mutations in vitamin d
receptor (VDR). Patients with HVDRR are usually treated with
intravenous calcium (i.v.-Ca) therapy via a central catheter.
However, central catheter-related complications can cause
important morbidity. In this report, we described four patients
with HVDRR from different families. In three of these cases we
used a novel therapeutic regime of intermittent IV-Ca therapy via
peripheral vein. Cases: Four unrelated patients born to
consanguineous parents, presented with inability to walk, leg
deformities, and alopecia totalis. Diagnosis of HVDRR was
established based on clinical and laboratory features (Table 1)
and high 1.25 (OH)2 D levels. High dose oral calcium and calcitriol
treatment failed to achieve significant improvement. Intermittent
i.v.-Ca treatment (2–5 times per week) was begun in four patients
by peripheric route. In one patient, parents preferred central
venous route and hence treated that way. No complications such
as infection, extravasation of Ca or arrhythmias were detected with
peripheral infusion. After normalization of PTH and ALP
(‘saturation of bone’) with i.v.-Ca (which varied 1–22 months),
physiological doses of oral Ca (200–400 mg/kg per day) and
calcitiriol (0.5 mg/kg per day) were sufficient to maintain PTH
levels within the normal ranges in all patients. Molecular studies
showed that patient #1 and #2 had a homozygous Q152X
mutation. Patient#3 had a novel homozygous mutation at intron
5, IVS8 as-2 AOG, which effects the splice acceptor site. Patient #4
had a novel homozygous c.67insG mutation, which causes a
frameshift and result in a premature stop (p.Ile23Asp fsX20).
Conclusion: Here we reported four HVDRR patients with three
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Table 1. (for abstract P2.206)

P#1 P#2 P#3 P#4

Age of 1st symptoms (months)-Sex 8 (F) Nk (M) 6 (F) 12 (M)
Alopecia C C C C
Age of presentation (years) 4.3 9.8 2.7 1.5
Ca mg/dl (mmol/l) 8.2 7.5 8.6 8.2
PO4 mg/dl (mmol/l) 2.5 3.4 2.9 2.2
ALP (U/l) 6168 1303 1606 1655
PTH (pg/ml)(12–88) 1240 304 762 590
Age at initiation of IV Ca (years) 5.2 9.8 4.8 1.9
Route of i.v. therapy periphery periphery periphery Central
i.v. Ca dose (mg/kg/week) 18 90 60 18
Duration of i.v. Ca therapy (months) 10 1 22 10
VDR mutation Q152X Q152X IVS8 as-2 AOG p.Ile23Asp fsX20
different mutations and, their successful treatment with inter-
mittent intravenous Ca therapy, via either peripheric or central
route. Peripheral i.v.-Ca treatment seemed to be an effective
alternative treatment mode with dramatic clinical benefit and
a minimal cost in patients with HVDRR.
P2-207
A Novel PRKAR1A Gene Mutation with Mild
Brachydactyly
Hiroko Yagia, Masaki Takagia, Toshikastu Mistuib,
Tomonobu Hasegawab, Yukihiro Hasegawaa
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Background: Acrodysostosis is a rare skeletal dysplasia with
severe brachydactyly, facial dysostosis and nasal hypoplasia. Some
patients show hormone resistance whose phenotypes are similar to
pseudohypoparathyroidism (PHP). In 2012, PRKAR1A gene was
identified as one of the responsible genes of Acrodysostosis with
hormonal resistance (ADOHR). Generally, brachydactyly is severe
and hormone resistance is mild in Acrodysostosis patients.
Objective and hypotheses: To report a novel heterozygous
mutation of PRKAR1A gene in an ADOHR patient with mild
brachydactyly.Method:Mutational analyses: We sequenced three
genes associated in PHP using the next generation sequence
strategy. Functional assay: We generated PRKAR1A expression
vectors containing wild type and mutant type. Using the
constructs, we are going to perform CRE-Luciferase activity to
analyse the Protein Kinase A activity. Case: A 5-year-old boy who
presented with short stature was referred to our hospital. He had
mild brachydactyly and undescended testis of right side. Mild TSH
and PTH resistance were shown; TSH 8.649 mIU/ml, fT3

3.95 pg/ml, fT4 1.25 ng/dl, iPTH 95 pg/ml, Ca 9.7 mg/dl and P
4.8 mg/dl. Urinary cAMP sharply elevated after injection of PTH,
while urine P did not. Phenotypical features suggest PHP, but the
response to PTH indicates an abnormality in the downstream of
GNAS. Results: We identified a novel heterozygous mutation of
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c.511GOA, p.G171R in PRKAR1A gene. G171 is highly conserved
among PRKAR1A protein. G171 is located in cAMP-binding
domain B. Only one patient with severe brachydactyly is reported
to carry mutation in the cAMP-binding domain B. Conclusion:
This is the first report of ADOHR patient who carry PRKAR1A
mutation with mild brachydactyly. Our finding expands the
phenotypic features of PRKAR1A gene mutations.
P2-208
Bone Mineral Density in Children and Adolescents
with Vertical HIV Infection
Deisi Maria Vargasa, Daniela Oliveira Prusta, Jose Carlos Galvãob

aUniversity of Blumenau, Blumenau, Brazil; bSecretary of Health,
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Background: Chronic diseases are the main causes of bone
mass reduction in childhood and adolescence. Different aspects
related to the process of bone acquisition and maintenance may be
affected. Studies had point out the presence of bone mass
reduction in children and adolescents with HIV infection with
association to antiretroviral use, chronological age (CA), weight
and serum CD4 T-cell counts. However, others do not. Objective:
To evaluate bone mineral density (BMD) in children and
adolescents with vertically HIV infection and associated factors.
Methods: Observational study in 46 vertically HIV-infected
children and adolescents aged 7.7G3.5 years (17 males). Age, sex,
weight, height, CDC clinical categories, BMD at lumbar spine
(DXA), blood calcium, phosphorus, alkaline phosphatase (AP),
CD4 and CD8 T-cell counts, IGF1, viral load and uCa/Creat were
evaluated. BMD, weight and height were expressed in z-score.
Reduced BMD was defined as z-score !K2 DP. Linear
regressions, Mann–Whitney U, Kruskal–Wallis and Fisher tests
were used in statistical analyses. Human Ethics Comity approved
the study. Results: Reduced bone mass occurred in 13.0%. These
patients had higher CA (12.3 vs 7.5; P!0.01), AP (232.7 vs 165.4;
P!0.01) and IGF1 (464.8 vs 195.4; P!0.01); and lower CD4
(356.8 vs 761.8; P!0.01) and uCa/Creat (0.1 vs 0.6; P!0.01).
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BMD correlated positively with CD4 and negatively with CA and
IGF1. In multivariate analysis BMD correlated with CD4, CA, AP,
uCa/Creat and IGF1 (rZ0.950; P!0.001). Adolescents had higher
proportion of reduced BMD (66.7% adolescents (10–19 years) vs
33.3% schoolers (6–10 years); P!0.01) and lower BMD (K1.91
adolescents vs K1.11 schoolers vs K0.31 preschoolers (2–5 years);
P!0.001). Conclusion: Vertical HIV infection are associated with
reduced bone mass, especially during adolescence. The association
of low bone mass to low CD4 and higher CA suggests that
duration of infection and clinical conditions affects bone mineral
acquisition in this group. Funding: This work was supported by
CNPq and FURB research grants (PIBIC CNPq and PIBIC FURB).
P2-209
Sclerostin and Its Associations with Energy
Metabolism in Children and Adolescents
Anna Wedrychowicz, Jerzy Starzyk

Department of Pediatric and Adolescent Endocrinology,
Polish-American Pediatric Institute, Medical College, Jagiellonian
University, Cracow, Poland

Background: The recent evidence has shown that the skeleton
can in turn affect carbohydrate metabolism. Objective and
hypotheses: To analyse associations between serum level of
sclerostin and as well other bone-related molecules as adipokines
and some markers of glucose and lipid metabolism in children and
adolescents.Method: 57 patients, 40 with type 1 diabetes mellitus
(T1DM), 17 with obesity, and 11 control, healthy age- and BMI-
matched children were included in the study. Fasting blood
samples for measurement of bone derived sclerostin, osteocalcin
(OC) and receptor activator of nuclear factor NF-kB ligand
(RANKL), fat tissue-derived leptin and adiponectin, as well as
vitamin D, lipid profile, glucose, HbA1c concentrations were taken
at 0800 h. Hormones were measured by immunochemistry,
vitamin D by HPLC and other parameters by routine chemistry
methods. Statistical analysis was performed in all groups using
ANOVA with post-hoc Turkey test and multiple regression
analysis. Results: Sclerostin levels did not differ among the
examined groups. In multiple regression analysis sclerostin was
positively related to OC and negatively related to HbA1c level
(P!0.001, PZ0.04 respectively). In the group of patients with
T1DM the partial regression coefficient of sclerostin for OC was
strong (rZ0.62, P!0.001). Moreover in T1DM patients sclerostin
was negatively related to as well HbA1c as leptin levels (PZ0.036,
PZ0.038 respectively). In obese patients multiple regression
analysis did not find any relationships between sclerostin and
other parameters. In the control group sclerostin was positively
related to C-peptide level (PZ0.02). Conclusion: The results of
our study suggest that sclerostin could play an important role in
the energy metabolism in children and adolescents. Its action
seems to be associated with other bone-derived molecules as OC,
158
but also fat-derived leptin. Moreover their relationships could be
modified in different metabolic stages. Funding: This study was
supported by a grant nr K/ZDS/001812, from Medical College,
Jagiellonian University in Cracow.
P2-210
Genetic and Epigenetic Alterations at the GNAS Locus
and Clinical Consequences in Pseudohypopara-
thyroidism: A New Healthcare Pathway
Federica Giacheroa,c, Francesca M Ellib, Marta Bariccoa,c,
Patrizia Matarazzoc, Giovanna Mantovanib, Luisa de Sanctisa,c

aDepartment of Public Health and Pediatrics, University of Turin,
Turin, Italy; bEndocrinology and Diabetology Unit, University of
Milan, Fondazione Ospedale Maggiore Policlinico Istituto di
Ricovero e Cura a Carattere Scientifico (IRCCS), Milan, Italy;
cRegina Margherita Children’s Hospital, Turin, Italy

Background: Genetic and epigenetic alterations at the GNAS
locus are responsible for the Gsa protein dysfunctions causing
Pseudohypoparathyroidism (PHP), a heterogeneous disease
characterized by multiple hormone resistances and AHO signs
(short stature, obesity, round face, brachydactyly, subcutaneous
ossifications and mental retardation). A clinical overlap among
molecular subtypes of the disease (Ia, Ib, Ic and II) makes the
current classification inadequate; furthermore a common clinical
approach still needs to be defined.Objective and hypotheses: In
the largest Italian case series of (epi)/genetically characterized PHP
patients, this work attempts to review and update the clinical data,
correlating them to the molecular diagnosis, and to develop a
healthcare pathway for patients with AHO/PHP. Method: The
molecular analysis of the GNAS gene and locus identified the
causal alteration in 74 subjects (46 genetic and 28 epigenetic
mutations). The clinical data at the diagnosis and their evolution
during up to 15 years follow-up, were collected using two different
cards. Results: We observed that in all patients the growth
impairment increases during the time, while overweight/obesity
decreases. Subcutaneous ossifications were detected in patients
with gene mutations only, which show also a higher prevalence of
brachydactyly. In subjects with epigenetic alterations the disease
seems to overt later in life, often with symptomatic hypocalcemia.
A temptative healthcare pathway for patients with AHO/PHP has
been drawn based on the collected clinical data in our series.
Conclusion: A dedicated healthcare pathway addressing all these
aspects in a systematic way would improve the management of the
disease, allowing an earlier diagnosis of PHP, which is fundamental
to optimize the medical treatment and its timing, (i.e. rGH
therapy); however, the different prevalence and features of some
AHO signs need to be confirmed by follow-up data, and in the
future may lead to a better clinical-oriented molecular analysis.
Funding: This work was supported by the Italian Society of
Pediatric Endocrinology and Diabetology (ISPED) on behalf of the
dedicated Study Group on Gsa-related diseases.
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Fibrous Cortical Defects and Non-Ossifying Fibromas
in Patients with Precocious Puberty
Bang Won Lee, Kyung-Sue Shin

Department of Pediatrics, Jeju National University School of
Medicine, Jeju, Republic of Korea

Background: Fibrous cortical defects (FCDs) and non-
ossifying fibromas (NOFs) are the most common benign lesions
of the skeletal system, with an estimated incidence of up to 30% in
children and adolescents. Objective and hypotheses: Although
their aetiologies are unknown, FCDs and NOFs develop mostly in
regions of intense bone growth. We hypothesized that patients
with precocious puberty (PP) would have a higher prevalence of
FCDs and NOFs than age-matched patients without PP.Method:
A retrospective radiological assessment of 607 patients with PP
diagnosed between 2003 and 2014 was performed. The number of
FCDs and NOFs and their location and morphology were
determined on x-ray images of the area surrounding the knee
joint. X-ray images of the corresponding area, taken to evaluate the
condition of the growth plate, from 911 age-matched patients
without PP served as the control. Results: Among the 607 patients
with PP, 56 had FCDs or NOFs, resulting in a significantly higher
prevalence in the PP patients than in the age-matched controls
without PP (9.2% vs 2.3%). Most (71.4%) of the lesions were
located in the distal femoral metaphysis; none of the patients had
multifocal lesions. The mean age at discovery was 9.9G2.4 years.
The follow-up period was between 3 months and 10.5 years. Based
on the radiological findings, 32 of the 56 patients had FCDs, all of
which resolved completely during the follow-up period. In five of
the remaining 24 patients with NOFs, the lesion either did not
change in size or became much larger. Conclusion: The
prevalence of FCDs and NOFs was lower in our study population
than in the reported populations. FCDs and NOFs occurring in the
condition of PP might be related to the intensive bone growth
associated with this condition. Lesions that fail to regress
spontaneously should be followed until they regress.
P2-212
The Effect of High Dose Oral 17ß Estradiol on Bone
Mineralization and Body Composition in Young
Women with Turner Syndrome – A 5 Year
Randomized Controlled Clinical Trial
Line Cleemanna, Kirsten Holma, Hanne Kobbernagelb,
Bent Kristensenb, Sven Olaf Skoubyc, Andreas Emil Kryger Jensend,e,
Claus Gravholtf,g

aDepartment of Pediatrics, Nordsjællands Hospital Hillerød,
Hillerød, Denmark; bDepartment of Radiology, Nordsjællands
Hospital Hillerød, Hillerød, Denmark; cDepartment of Gynecology
and Obstetrics, Herlev University Hospital, Herlev, Denmark;
dCenter of Research and Innovation, Nordsjællands Hospital
Hillerød, Hillerød, Denmark; eDepartment of Public Health,
University of Copenhagen, Copenhagen, Denmark; fDepartment of
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Endocrinology, Internal Medicine and the Medical Research
Laboratories, Aarhus University Hospital, Aarhus, Denmark;
gDepartment of Molecular Medicine, Aarhus University Hospital,
Aarhus, Denmark

Background: Reduced bone mineral density (BMD) is seen in
Turner syndrome (TS) with an increased risk of fractures and
osteoporosis. Body composition inTS is characterised by increased
body fat (FM) and decreased lean body mass (LBM), even with a
normal BMI. Oestrogen replacement therapy for attaining and
preserving normal bone mass is necessary in most TS girls. There
is a potential role of age-specific estrogen doses, with lower doses
used in the early puberty and higher doses at the end of
adolescence. Oestrogen also affects the accrual and preservation of
LBM positively.Objective and aims: To evaluate the effect of two
different doses of oral 17ß-oestradiol in young women with TS on
BMD, bone markers, hormones related to bone metabolism, and
body composition. Method: A double-blind 5 year randomized
controlled clinical trial. The lower-dose (LD) group took 2 mg
17ß-oestradiol/day orally and placebo. The higher-dose (HD)
group took 2C2 mg 17ß-estradiol/day orally. 20 young TS women
(19.2G2.5 years, range 16.0–24.9) participated. DXA scan (BMD,
FM, LBM), CTX, PINP, BSAP, PTH, IGF1, and IGFBP3 were
performed yearly. Results: BMD increased over time with a
tendency of attenuation towards the end of the study and bone
markers decreased over time, both with no differences between the
groups. IGF1 decreased in both groups. The rate of change of IGF1
was constantly lower in the HD group. LBM increased significantly
in the HD group over time, whereas FM remained stable in both
groups. Conclusion: We show a distinct pattern of changes in
BMD inTS over time with a steady increase in BMD in accordance
with the findings in the general population of healthy young
women. The higher estrogen dose did not affect BMD or bone
markers. The positive effect on body composition may have long
ranging health benefits in TS. Funding: Novo Nordisk supplied
the study medication.
P2-213
Comparison of Cost Benefits and Efficacy of
Zoledronic Acid and Pamidronate in the Treatment
of Osteogenesis Imperfecta in Children
Vrinda Saraff, Jaskiran Sahota, Nicola Crabtree, Nick Shaw,
Wolfgang Högler

Department of Endocrinology and Diabetes, Birmingham Children’s
Hospital, Birmingham, UK

Background: i.v. Pamidronate (PAM) has been used in the
treatment of osteogenesis imperfecta (OI) and is known to increase
bone mineral density (BMD) and reduce the incidence of fractures.
However an attractive alternative is the more potent i.v.
Zoledronic acid (ZOL). Objective and hypotheses: To
determine the clinical efficacy of i.v. PAM vs ZOL in children
with mild to moderate OI and compare the cost benefits of the two
drugs. Method: A retrospective review of patients aged S5 years
with type I or i.v. OI, who started either PAM or ZOL (2001–2014)
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at a tertiary centre was conducted. PAMwas administered in cycles
of 1.5 mg/kg per day over 2 days every 3 months and ZOL as a
single dose of 0.05 mg/kg 6 monthly. Lumbar spine (LS) DXA was
performed pre and 1 year post treatment. Cost analysis was
performed for a 5 year period based on drug cost, nursing and
medical time, equipment and days in hospital per year (8 vs
2 days/year, for PAM vs ZOL). Results: A total of 40 patients were
identified, 20 in each group. LS BMAD z-scores increased
significantly in both groups (P!0.001). The median (interquartile
range) increase in LS BMAD z-score for the PAM group (1.67
(1.46–2.21)) and the ZOL group (1.75 (1.46–2.00)) was not
significantly different. Total cost per treatment cycle per patient
was £498 for ZOL and £1157 for PAM. Annual costs for
bisphosphonate therapy (BP) per case since the introduction of
ZOL halved from £1128 in 2008 to £540 in 2013. Conclusion:
ZOL is a significantly cheaper alternative to PAM with comparable
efficacy, resulting in substantial annual savings for health care
providers. ZOL is also a more convenient option for patients due
to fewer hospital visits, less time off school for patients and leave
from work for carers.
P2-214
TmP/GFR is a Useful Marker in Making a Clinical
Diagnosis of X-Linked Hypophosphataemic Rickets
Caused by the PHEX Gene Mutation
Ryojun Takedaa, Kentaro Miyaia, Masaki Takagia, Masahiro Gotoa,
Daisuke Ariyasub, Masako Izawac, Junko Igakid, Eri Suzukie,
Yoshie Nakamuraf, Yukihiro Hasegawaa

aDivision of Endocrinology and Metabolism, Tokyo Metropolitan
Children’s Medical Center, Tokyo, Japan; bDivision of Develop-
mental Genetics, Institute of Resource Development and Analysis,
Kumamoto University, Kumamoto, Japan; cDepartment of Pediatric
Endocrinology and Metabolism, Aichi Children’s Health and
Medical Center, Nagoya, Japan; dDivision of Endocrinology and
Metabolism, Gunma Children’s Medical Center, Gunma, Japan;
eDepartment of Pediatrics, National Hospital Organization Tokyo
Medical Center, Tokyo, Japan; fDivision of Genetic Research, Tokyo
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Background: The clinical diagnosis of x-linked hypopho-
sphatemic (XLH) rickets is based on a number of biochemical
observations. These include a reduction in the percentage of
tubular reabsorption of phosphate (%TRP), and in the maximal
tubular phosphate reabsorption capacity corrected for glomerular
filtration rate (TmP/GFR). However, it is important to maintain
sufficient renal blood flow in order to accurately calculate
TmP/GFR. Objective: The aims of this study were to compare
the normal reference values of %TRP and TmP/GFR with the
values detected in XLH patients with and without pre-examination
water loading, and to compare the time-dependent alterations in
%TRP and TmP/GFR values in XLH patients who performed
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water loading either from the beginning of the test or the day
before testing. Results: i) In the analysis of %TRP and TmP/GFR,
calculated in 286 samples from 26 XLH patients without water
loading, 64 samples for %TRP and four samples for TmP/GFR
showed values within the reference ranges. ii) A time-dependent
decrease in %TRP and TmP/GFR was observed in cases of XLH
patients who performed water loading from the beginning of the
test. However, time-dependent alterations in %TRP and TmP/GFR
were not identified in patients who performed water loading from
the day before testing. iii) In the analysis of %TRP and TmP/GFR,
calculated in 48 samples from 22 XLH patients after water loading,
25 samples for %TRP showed values within the reference range,
and all samples for TmP/GFR showed values lower than the
reference value. Conclusion: TmP/GFR is a more useful marker
than %TRP in making a clinical diagnosis of XLH caused by the
PHEX gene mutation. Furthermore, it is important to maintain
sufficient renal blood flow in order to accurately calculate
TmP/GFR.
P2-215
Whole-Body Vibration Training Improves Physical
Function and Increases Bone and Muscle Mass in
Youngsters with Mild Cerebral Palsy
Silmara Gussoa, Patricia Collea, Jose G B Derraika, Janene Biggsa,
Craig Munnsb, Wayne Cutfielda, Paul Hofmana

aLiggins Institute, University of Auckland, Auckland, New Zealand;
bWestmead Children’s Hospital, Sydney, NSW, Australia

Background: Adolescents with cerebral palsy (CP) have
decreased muscle mass resulting in impaired mobility and
osteopenia. There is a void in therapeutic interventions aimed at
increasing muscle mass, muscle function as well as osteopoenia in
this population. Whole body vibration training (WBVT) has the
potential to fill this therapeutic void by maintaining/increasing
muscle mass and bone mineral accrual during growth. Objective
and hypotheses: We aimed to evaluate the effect of 20 weeks of
WBVT on muscle function and bone health of adolescents with
CP. Method: 40 adolescents (16.2G2.1 years) with mild to
moderate CP (10–20 years, Gross Motor Function Classification
System – GMFCS II and III) were recruited to perform 9 min/day,
4!week of WBVT. Data was collected at baseline and after 20
weeks of vibration training on a Galileo platform. The assessments
included Six-minute walk test, whole-body dual-energy x-ray
absorptiometry, peripheral quantitative computed tomography of
the non-dominant tibia, muscle force and power using a ground
reaction force plate. Results: 20 weeks of vibration therapy
increased lean mass overall (C770 g; PZ0.0003), in the trunk
(C410 g; PZ0.004), and in the legs (C240 g; PZ0.012). There
were also consistent improvements in bone mass, with bone
mineral content increasing in whole body (C48 g; PZ0.0001),
spine (C2.7 g; PZ0.0003), and legs (C13 g; P!0.0001).
Similarly, bone mineral density also increased in whole body
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(C0.008 g/cm2; PZ0.013), spine (C0.014 g/cm2; PZ0.003), and
legs (C0.023 g/cm2; P!0.0001). Participants reduced the time
taken to perform the chair test (PZ0.0004) and improved the
distance walked in the 6-min walk test by 11% on GMFCS II and
35% on GMFCS III participants. Conclusion: Whole body
vibration significantly increases muscle mass and bone health
and improves mobility, thus improving the health and well-being
of children with CP. Funding: This work was supported by the
Jubilee Trust, Australasian Paediatric Society Group and Maurice
& Phyllis Paykel Grants.
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A Case with Acrodysostosis and Hormone Resistance
Selma Tunça, Korcan Demira, Filiz Hazanb, Özgür Kırbıyıkc,
Eren Soyaltına, Özlem Nalbantoğlua, Melek Yıldıza,
Hüseyin Anıl Korkmaza, Behzat Özkana

aDivision of Pediatric Endocrinology, Dr Behçet Uz Children’s
Hospital’s Hospital, Izmir, Turkey; bDivision of Medical Genetic,
Dr Behçet Uz Children’s Hospital, Izmir, Turkey; cDivision of
Medical Genetics, Tepecik Training and Research Hospital,
Izmir, Turkey

Aim: Acrodysostosis is a rare genetic syndrome characterized
by small hands and feet with short, stubby fingers and toes, cone
shaped epiphyses, broad nasal root, various abnormalities of
mandible, skull, and vertebra, short stature, and mental
retardation. Because of the hormone resistance that would
accompany, acrodysostosis can be confused with pseudohypopar-
athyroidism. Mutations of PRKAR1A and PDE4D are reported to
be responsible for the disease in less than 50 cases.Method: A case
considered to have acrodysostosisis discussed regarding clinical
and laboratory findings. Results: A 12-year-old male patient was
referred due to short hands and feet. These complaints were
present since birth without a history of regular drug use or major
disease. Motor and mental development was delayed compared to
his peers. His parents were not relatives but from the same village.
Physical examination disclosed followings: weight 45 kg (0.50 SDS),
height 143.7 cm (K0.83 SDS), synophrys, arched eyebrows, low-set
ears, and small squared hands. Upper/lower segment ratio was
normal (0.95). Optic atrophy was bilateral but predominantly
affected the left side. Skeletal survey was normal except short
tubular bones in hands and feet and cone-shaped epiphyses.
Calcium was 9.5 mg/dl, phosphorus 6 mg/dl, alkaline phosphatase
304 IU/l, parathormone 303 pg/ml, 25 (OH) vitamin D
22.4 ng/ml, thyroid-stimulating hormone 11.5 mIU/ml, fT4

1.02 ng/dl, fT3 4.7 pg/ml, and anti-thyroid peroxidase and anti-
thyroglobulin antibodies negative. Thyroid ultrasonography
revealed a volume of 2.79 ml (K1.52 SDS) and low echogenicity
but no nodule. Bone age was compatible with chronological age. L-
thyroxine 50 mg per day were administered. In our patient who
had both parathormone and thyroid hormone resistance, the
heterozygous cytosine-to-thymidine mutation was identified in
PRKAR1A gene (c.1101C3T). Conclusion: Acrodysostosis should
be kept in mind and appropriately evaluated when hormone
resistance is detected in cases who presented with small hands and
feet as well as pseudohypoparathyroidism.
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The Spectrum of Molecular Defects in 64 Patients
with Hypophosphatemic Rickets Identified by
Targeted Next-Generation Sequencing
Kristina Kulikovaa, Anna Kolodkinaa, Evgeny Vasilyeva,
Vasily Petrova, Fedor Gofmanb, Anatoly Horkinb, Vladimir Kenisc,
Michael Petrovd, Anatoly Tiulpakova
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Background: Hypophosphatemic rickets (HR) comprises
a group of inherited forms of rickets characterised by renal
phosphate wasting. To date more than 10 genes are associated with
HR, and a comprehensive molecular diagnosis in these disorders is
technically difficult to perform. Objective and hypotheses: To
assess the value of targeted next-generation sequencing (NGS)
used for molecular analysis of candidate genes of HR. Method:
64 patients (aged, of 3 months to 45 years; females, nZ32; males,
nZ32) with clinical and radiological findings of rickets, low serum
phosphate and low tubular reabsorption of phosphate were
included. There were 29 familial and 35 sporadic cases from
58 families. ‘Rickets panel’ genes were sequenced using a custom
Ion Ampliseq gene panel and PGM semiconductor sequencer (Ion
Torrent). Bioinformatic analysis was performed using Torrent
Suite (Ion Torrent) and ANNOVAR (annovar.openbioinforma-
tics.org) software packages. Results: Mutations were identified in
100% of familial and 88,5% of sporadic cases. In 60 probands
mutations were detected in PHEX, 38 of which were novel. Out of
the 54 PHEX mutations there were deletions (nZ7), missense
(nZ13), nonsense (nZ11), insertion and deletions (nZ16) and
splice site mutations (nZ7). One subject had both DMP1 and
PHEX mutations. No mutations were detected in FGF23,
SLC34A1, SLC34A3, SLC9A3R1, ENPP1, CLCN5 and SLC2A2
genes. Conclusion: The study confirmed predominance of PHEX
mutations among the patients with HR. Nevertheless, the large size
and complexity of PHEX gene makes the targeted NGS a feasible
tool for diagnostics of HR. Funding: This work was supported by
Alfa-Endo Program of Charities Aid Foundation (CAF) Russia.
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Nephrocalcinosis and Nephrolithiasis in 36 X-Linked
Hypophosphataemic Rickets Patients: Diagnostic
Imaging and Evaluation of Risk Factors in a
Single-Centre Study
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Background: X-linked hypophosphatemic rickets (XLH) is
caused by inactivating mutations in the phosphate-regulating
gene with homologies to endopeptidases on the X chromosome
(PHEX). In this group of patients, data about renal calcifying
disorders are scarce. Objective and hypotheses: To determine
the prevalence of nephrocalcinosis and nephrolithiasis and their
risk factors in XLH patients.Method: 36 patients (15 children and
21 adults; 27 women and nine men) with confirmed PHEX
mutations were followed for 5 years at regular intervals. Associated
metabolic factors were evaluated by 24-h urinary samples. Blinded
radiologists performed renal ultrasonography (US) and computed
tomography (CT) and graded nephrocalcinosis using a 0–3 scale
with 0 meaning no nephrocalcinosis and 3 meaning severe
nephrocalcinosis. The NC confirmation was determined with a
positive result in both US and CT while the NL diagnosis was
confirmed by CT. Results: Besides hyperphosphaturia, present in
all XLH patients, hypocitraturia was the most common metabolic
factor found (30.5%), while hypercalciuria occurred in two
patients (5.5%) and no one had hyperoxaluria. US diagnosed
NC in 34 (94.4%) patients: 33 (97%) as grade 1 and one (3%) as
grade 2. Meanwhile, CT identified medullary NC in 15 (41.6%)
patients: 10 (66.7%) as grade 1 and five (33.3%) as grade 2. CT
identified NL in 4 (11.1%) adults. Stratification by age showed a
higher prevalence of NC in children than adults (60% vs 28.5%).
The pediatric group, in intensive use of phosphate, started
treatment earlier (P!0.01) and presented a greater phosphaturia
than the adult group (P!0.01). Conclusion: In our cohort,
nephrocalcinosis was more prevalent than nephrolithiasis. The
main metabolic factor was hyperphosphaturia and intensive
phosphate treatment appears to be a mitigating factor to kidney
calcifications.
P2-219
Early Increase of the Bone Formation Marker PINP is
in a Higher Degree Related to Growth Response
Compared to Bone Mineralization in GH Treated
Prepubertal Children
Ralph Deckera, Björn Anderssona, Diana Swolin-Eidea,
Per Magnussonb, Berit Kriströmc, Kerstin Albertsson-Wiklandd
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Sweden; dDepartment of Physiology/Endocrinology, Institute of
Neuro Science and Physiology, Gothenburg, Sweden
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Background: It has been reported that short-term increases of
the bone formation markers intact amino-terminal propeptide of
type I procollagen (PINP), bone-specific alkaline phosphatase
(BALP) and osteocalcin display different temporal patterns. In
adults, the biphasic model of GH action in bone remodelling
shows that GH treatment results initially in an increased bone
resorption with a concomitant bone loss, which later on is followed
by increased bone formation. In children, little is known how bone
remodelling takes place. Objective and hypotheses: Bone
formation markers reflect different events during osteogenesis,
and respond with different time courses during anabolic GH
treatment. Method: The study population comprised 128 short
prepubertal children (age range 3K11 years; 90 boys, 38 girls) who
participated in a longitudinal, prospective, multicenter study in
individual GH dosing1, TRN 98-0198-003. The investigated
children had either normal or reduced levels of GH secretion.
Data from the first 2 years of GH treatment were analyzed. The
bone markers were measured using the IDS-iSYS automatic
system (immunodiagnostic systems)2. The DXA derived variable
bone mineral density (BMD) was measured by Lunar DPX-L or
Lunar Prodigy. Results: The bone markers PINP, BALP,
osteocalcin and 25-hydroxyvitamin D (25(OH) D) at start and
deltaPINP at 3 months of GH treatment explained 63% of the
growth response at 2 years (P!0.0001), while only 26% of the
variation in BMD response after 2 years of treatment was
explained (P!0.0001). Conclusion: Bone markers at start of
GH treatment, and the 3 months increase of PINP were associated
with both growth response and bone mineralization after 2 years
of treatment, but with different magnitude of impact on these
anabolic GH effects.
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Genotype and Phenotype Characteristics in 22
Patients with Vitamin D Dependent Rickets Type I
Sophia Tahira, Huseyin Demirbileka,b, Mehmet Nuri Ozbekc,d,
Riza Taner Baranc, Sibel Tanriverdid, Khalid Hussaina,b
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Research Hospital, Diyarbakir, Turkey

Background: Vitamin D dependent rickets type I (VDDR1)
is an autosomal recessive disorder caused by mutations in the
25-Hydroxyvitamin-D3 1-a-hydroxylase gene(CYP27B1). Objec-
tive and hypotheses: To evaluate clinical characteristics and
molecular genetic analysis of the pediatric patients with VDDR1
who were being followed at Diyarbakir Children’s State Hospital,
Turkey. Method: VDDR1 diagnosis was considered in course of
clinical, biochemical and radiological characteristics of rickets with
a normal or high 25(OH) vitamin-D level. Genomic DNA was
extracted from peripheral blood leukocytes using a standard
procedure. Mutation analysis was performed on all affected cases
and subsequently on the unaffected family members where DNA
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was available. In silico analysis of the novel variants was performed
using online available protein prediction software’s. Results: In
total 22 patients (11 females) from 13 families with VDDR1
recruited. The most common mutation which was detected in ten
VDDR1 patients was a previously described, c.195C2TOG, splice
donor site mutation. The novel missense p.192KOE(c.574AOG)
mutation was detected in five patients, and a novel missense
p.197GOD(c.590GOA) mutation was found in four patients.
Previously reported 7 bp duplication mutation 1319–1325dupCC-
CACCC(Phe443Profs*24) in exon 8, was detected in one patient
in the homozygous state. One patient was compound heterozygote
for the novel p.192KOE and the previously described 1319–
1325dupCCCACCC mutations. We also observed in one patient a
novel single bp deletion, c.171_171delG, which causes a frame shift
from protein 58 l and downstream, leading to an early stop. From
the 36 unaffected family members, 28 were mono-allelic for the
mutation detected in their family, and eight were biallelic for the
normal reference allele. Conclusion: In this study on the largest
VDDR1 cohort, we identified three novel and two previously
described mutations in the CYP27B1 gene. Mutation analysis,
patient characteristics and sequencing results of unaffected family
members revealed a good phenotype and genotype correlation.
P2-221
Evidence of a Link Between Resting Energy
Expenditure and Bone Remodelling, Glucose
Homeostasis and Adipokine Variations in
Adolescent Girls with Anorexia Nervosa
Laurent Maimouna,b, Sebastien Guillaumec, Patrick Lefbvred,
Pascal Philiberte, Helena Bertetf, Marie-Christine Picotf,g,
Laura Gasparih, Françoise Parise,i, Maude Sennecc,
Anne-Marie Dupuyse, Philippe Courtetc, Eric Thomasj,
Denis Mariano-Goularta, Jacques Bringerd, Eric Renardd,k,
Charles Sultani
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Université Montpellier 1 (UMI), Service de Médecine Nucléaire,
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Expérimentale du Cœur et des Muscles, Institut National de la Santé
et de la Recherche Médicale (INSERM) U1046, Montpellier, France;
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de Biochimie et d’Hormonologie, Hôpital Lapeyronie, CHRU
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Montpellier, France; gCIC INSERM 1001, Hôpital Gui de Chauliac,
Montpellier, France, hDépartement de Pédiatrie, Hôpital Caremeau,
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Département de Pédiatrie, Hôpital Arnaud de Villeneuve,
Montpellier, France; jService de Rhumatologie, Montpellier, France;
kInstitut de Génomique Fonctionnelle, CNRS UMR 5203/INSERM
U661, Montpellier, France
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Purpose: Low areal bone mineral density (aBMD) is a well-
known consequence of anorexia nervosa (AN). However, the
impact of reduced energy expenditure on bone metabolism is
unknown. This study assessed the effects of energy deficiency on
bone remodelling and its potential interactions with glucose
homeostasis and adipose tissue-derived hormones in AN, a clinical
model for reduced energy expenditure. Methods: 50 women with
AN and 50 age-matched controls (mean age 18.1G2.7 and 18.0G
2.1 years respectively) were enrolled. aBMD were determined with
DXA. Resting energy expenditure (REEm), a marker of energy
status, was indirectly assessed by calorimetry. Bone turnover
markers, undercarboxyated osteocalcin (ucOC), parameters of
glucose homeostasis, adipokines and growth factors were
concomitantly evaluated. Results: AN patients presented low
aBMD at all bone sites. REEm, bone formation markers, ucOC,
glucose, insulin, HOMA-IR, leptin and, IGF-1 were significantly
reduced, whereas the bone resorption marker, leptin receptor
(sOB-R) and adiponectin were elevated in AN compared with
CON. In AN patients, REEm was positively correlated with weight,
BMI, whole body (WB) fat mass, WB fat-free soft tissue, markers
of bone formation, glucose, insulin, HOMA-IR, leptin, and IGF1,
and negatively correlated with the bone resorption marker and
sOB-R. Biological parameters, aBMD excepted, appeared more
affected by the weight variation in the last 6 months than by the
disease duration. Conclusions: The strong interrelationships
between REEm and bone remodelling, glucose homeostasis and
adipokines underscore the importance of preventing energy
deficiency to limit short- and long-term bone demineralisation
and hormonal alterations in AN patients. Funding: This work was
supported by the Centre Hospitalier Regional Universitaire
(CHRU) of Montpellier (AOI UF 8751 and UF 8854) and a
grant from the Société Française d’Endocrinologie Pédiatrique
(SFEDP).
P2-222
Bone Density, HIV Infection and Antiretroviral
Treatment: A 10-Year Follow-Up in Young Patients
Stefano Moraa, Katia Marucaa, Alessandro Ambrosib,
Maria Puzzovioa, Paola Erbac, Pilar Nanninic, Annarita Benincasoc,
Silvia Capellia, Vania Giacometa

aIRCCS San Raffaele Scientific Institute, Milan, Italy; bVita-Salute
San Raffaele University, Milan, Italy, cL. Sacco Hospital, Milan, Italy

Background: The success of highly active antiretroviral
therapy (HAART) has dramatically increased life expectancy for
human immunodeficiency virus (HIV)-positive patients, revealing
a range of chronic problems associated with HIV. Among others,
low bone mineral density (BMD) has been described in HIV-
infected youths. Little is currently known about the changes of
BMD over time in these patients. Objective and hypotheses:
The aim of the study was to assess BMD changes over a ten-year
period in a large cohort of HIV-infected young patients and to
compare the results to the data obtained on a healthy control
group of children and adolescents.Method:We report the 10 year
follow-up data of 26 patients (13 girls), on HAART containing
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tenofovir disoproxyl fumarate (TDF). The age at entry of the study
ranged from 5 to 17 years. BMD measurements were compared to
those obtained in 201 healthy subjects (3–25 years). BMD was
measured at the lumbar spine (L1–L4 vertebrae) and in the whole
skeleton. Analysis of the data were performed nonlinear mixed
effect regression models for longitudinal data for both patients and
controls. Results: HIV-infected patients did not differ from
controls subjects in anthropometric measurements. Comparisons
between the curves of healthy controls and HIV-infected patients
showed significant differences at lumbar spine (P!.0001) and in
the whole skeleton (P!.01) in boys and girls. However, further
analyses showed that the difference between patients and controls
did not change over time. Conclusion: Our long-term follow-up
of BMDmeasurements demonstrate that the initial deficit in BMD
does not worsen over time in patients receiving HAART.
Moreover, the use of TDF appears to be safe as opposed to adult
patients with HIV infection.
P2-223
Refractory Hypercalcaemia of Malignancy:
Responsiveness to Denosumab and Zoledronate
Dinesh Giria, Renuka Ramakrishnana, James Haydena, Lynda Brooka,
Urmi Dasa, M Zulf Mughalb, Peter Selbyc, Poonam Dharmaraja,
Senthil Senniappana

aAlder Hey Children’s Hospital, Liverpool, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK; cManchester Royal Infirmiry,
Manchester, UK

Background:Hypercalcaemia secondary to malignancy is rare
in children and adolescents. Parathyroid hormone related peptide
(PTH-rP) secreted by malignant cells increases bone resorption
and renal calcium retention causing hypercalcaemia. We report 2
cases of hypercalcaemia of malignancy refractory to treatment
with pamidronate and corticosteroids but responsive to treatment
with Denosumab and Zoledronic acid. Case 1: A 17-year-old boy
with epidermolysis bullosa and advanced squamous cell carci-
noma of the left leg presented with symptomatic hypercalcaemia
(serum adjusted calcium, 4.2 mmol/l). PTH was suppressed at
0.7 pmol/l. Serum 25 hydroxy vitamin D level was 31 nmol/l
(normal range O50 nmol/l). PTH-rP and 1, 25 dihydroxy vitamin
D levels were elevated at 2.1 pmol/l (0.0–1.8) and 173 pmol/l (43–
143) respectively. The hypercalcaemia was initially managed with
hyperhydration, prednisolone and i.v. pamidronate (1 mg/kg per
dose!two doses), following which only transient improvement
was noted. As symptomatic hypocalcaemia persisted (serum
calcium 3.39 mmol/l), a trial dose of subcutaneous Denosumab
(60 mg) was given, following which the calcium fell to 2.86mmol/l
within 24 h and normocalcemia was sustained a week later. Case
2: A 17-year-old girl with pelvic rhabdomyosarcoma was
hypercalcaemic (serum adjusted calcium, 3.19 mmol/l) with
suppressed PTH of 0.3 pmol/l. Serum 25 hydroxy vitamin D was
28 nmol/l and renal profile was normal. The initial treatment
comprised hyperhydration, furosemide, prednisolone and intra-
venous pamidronate (1 mg/kg). As symptomatic hypercalcaemia
persisted (serum calcium 4.04 mmol/l), intravenous Zoledronic
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acid (2 mg) was administered, following which the serum calcium
dropped to 2.79 mmol/l within 24 h with sustained normocalce-
mia. Conclusion: Denosumab is a monoclonal antibody, which
neutralises RANKL (receptor activator of nuclear factor k-B
ligand), inhibiting the function of osteoclasts thereby preventing
generalized bone resorption. Zoledronic acid blocks osteoclast
resorption and has a more potent calcium-lowering effect than
pamidronate. These two drugs widen the treatment options for
patients with resistant hypercalcaemia of malignancy.
P2-224
Fractures in Boys with Duchenne Muscular Dystrophy
and their Relationship to Age
Shuko Josepha,b, Marina Di Marcoa, Iain Horrocksa,
S Faisal Ahmedb, S C Wongb

aGlasgow Neurosciences Research Group, Royal Hospital for Sick
Children Yorkhill, Glasgow, UK; bEndocrinology Developmental
Research Group, Royal Hospital for Sick Children Yorkhill,
Glasgow, UK

Objective and hypotheses: A retrospective review of bone
morbidity in a contemporary cohort of boys with Duchenne
muscular dystrophy (DMD) managed in a Scottish tertiary
neuromuscular centre. Method: Clinical details and results of
bone surveillance were obtained in 47 boys, aged 9 years (2–16).
DXA bone mineral content (BMC) at total body (TB) and lumbar
spine (LS) were adjusted for bone area. Fractures were classified
based on radiological confirmation. Results are in median (range).
Results: 39/47(82%) were on steroid therapy and 26/47 (55%)
were ambulant. All were treated with vitamin D (800–
1000 units/day). Of 35 who had vitamin D measured, 5 (14%)
had a level!25 nmol/l. 5/10 (50%) of those O14 years had
delayed puberty and had testosterone therapy. 12 (26%) sustained
a total of 15 symptomatic fracture events. 12/15 (80%) were
appendicular fractures (AF) and 3/15 (20%) were vertebral
fractures (VF). AF occurred at a median age of 6 years (2.5, 14).
The fracture distributions were 7 (58%) tibia/fibula, 3 (25%) femur
and 2 (17%) humerus/radius/ulna. Mechanisms of injuries were 11
(92%) minor fall and 1 (8%) occurred while being lifted. Median
length of steroid exposure was 4 years (0, 10). 7/9 (75%) were
ambulant prior to fracture. 2/7 (29%) lost ambulation after
fracture. 3/12 (21%) of AF occurred in steroid naı̈ve ambulant boys
!3 years. DXA and vitamin D level within 1 year of AF showed
TB BMC SDS 0.1(K0.8, 1.0) and LS BMC SDS K0.2 (K1.2, 1.0).
Vitamin D level was !25 nmol/l in 2/10 (20%). VF occurred at a
median age of 11 years (9, 13). 2/3 were ambulant. Median length
of steroid exposure was 6 years (5, 8). DXA within 1 year of VF
showed TB BMC SDS 0.3 (K0.2, 1.1) and LS BMC SDS K0.1
(K0.6, 0.8). None had vitamin D!25 nmol/l. Conclusion:
Symptomatic VF occur in older children, with longer duration
of steroid therapy. AF occur in younger boys and can also present
in very young, ambulant, steroid naı̈ve boys. Coincidental severe
vitamin D deficiency or reduced BMC were not common findings
at a fracture event.
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P2-225
Early Detection of Increased Bone Turnover among
Children and Adolescents with Type 1 Diabetes
Mellitus
Amina Abdel Wahab, Sonia El Sharkawy, Fadia Attia, Mona Amin

Suez Canal University, Ismaillia, Egypt

Background: Most organs including bone are affected in
type 2 Diabetes (T1D) mechanisms. The exact mechanism of bone
derangement is still unknown. Aim of work: i) Assessment of
Pyridinoline crosslinks as a bone resorption marker and alkaline
phosphatase as a bone formation marker in T1D in children &
adolescents. ii) To determine the effect of glycemic control and
disease duration on bone turnover. Subjects and methods: 39
T1D patients, together with 39 age and sex matched non-diabetic
healthy controls. The disease duration has to be at least 2 years.
Exclusion criteria included autoimmune diseases, renal diseases,
hyperparathyroidism, hypertension or medications that interfere
with bone metabolism. The study was approved by the Ethical
Committee. The entire group was subjected to history taking and
through clinical examination. Lab. investigations included: Hb
A1C by quantitative colorimetric determination of glycohaemo-
globin in whole blood. Parathyroid hormone assayed by ELIZA
kits,alkaline phosphatase quantitative determination by kinetic
method as per recommendation of German Society for clinical
chemistry.Urine sample for pyridinoline cross links (PYD) by
ELIZA. Results: T1D had a mean Hb A1C of 10.7G1.6%,
receiving 1.08G0.27 units of insulin per kilogram per day. All had
normal parathyroid hormone, while one third of them had high
levels of alkaline phosphatase. PYD in diabetics was significantly
higher than controls (49.06G9.85 nmol/l vs 13.46G6.69 nmol/l,
PZ0.001). PYD/creatinine was significantly higher than controls
(12.64G4.31 nmol/mmol vs 2.90G1.50 nmol/mmol, PZ0.001),
In T1D there was no significant correlation between PYD/crea-
tinine or PYD alone and BMI, age, disease duration, Hb A1C or
ALP. Conclusion: Urinary PYD crosslink is markedly higher in
diabetics than non-diabetics. Bone turnover (resorption and
formation) in T1D is neither dependent on glycaemic control
nor on the disease duration.
P2-226
Association between Oxidative Stress and Bone
Turnover Markers in the Obese Children
Pawel Matusika, Magdalena Olszanecka-Glinianowiczb,
Jerzy Chudekb, Ewa Malecka-Tenderaa

aDepartment of Pediatrics, Pediatric Endocrinology and Diabetes,
School of Medicine in Katowice, Medical University of Silesia,
Katowice, Poland; bDepartment of Pathophysiology, School of
Medicine in Katowice, Medical University of Silesia, Katowice,
Poland

Background: Recent data have been showed that free radicals
are involved in either bone resorption and atherosclerosis
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development in adults. In paediatric population the important
risk factor for the early atherosclerosis development is obesity,
which can be also associated with the disturb bone turnover.
Objective and hypotheses: The aim of the study was to evaluate
the interrelationship between oxidative stress and bone turnover
markers in obese children vs lean controls and correlated them
with the anthropometrical status and metabolic activity of adipose
tissue. Method: Bone turnover markers (osteocalcin (OC),
N-terminal telopeptide of type I collagen (NTx)), oxidative stress
markers (total antioxidative capacity (TAC), glutathione per-
oxidase, oxLDL) and leptin were determined in 50 obese children
and 79 healthy controls. Anthropometrical status by BMI
calculation and body composition parameters as: fat mass (FAT),
fat-free mass (FMM), predicted muscle mass (PMM) and total
body water (TBW) were evaluated using bioelectrical impedance
analyzer (BIA) in all children. Results: OC was significantly lower
in obese children and correlated significantly (negatively P!0.01)
with BMI in the lean group. There was also significant positive
correlation between OC and TAC in obese children. NTx
correlated significantly with oxy-LDL (positively) in either, obese
and lean group (P!0.05 and P!0.01 respectively). In the lean
group only, there were significant relations between NTx vs leptin
and body composition parameters (rZ0.245 vs leptin, rZ0.245 vs
FAT%, rZK0.252 vs PMM%, and rZK0.245 vs FFM%
respectively). Conclusion: Bone turnover seems to be disturbed
in the obese children and pathophysiological factor with can be
involved in that mechanism may be an increase oxidative stress
level. Osteocalcin and NTx levels seem to be related to the
anthropometrical status and adipose tissue activity (leptin level).
Funding: This work was supported by Polish Ministry of Science
(grant number: KNW-1-112/P/2/0).
P2-227
Longitudinal Bone Development in Patients with
Classical Congenital Adrenal Hyperplasia: Data Using
Peripheral Quantitative Computed Tomography
Susanne Bechtold, Leyla Duman, Claudia Weissenbacher, Julia Roeb,
Robert Dalla Pozza, Heinrich Schmidt

University Children’s Hospital, Munich, Germany

Background and aims: Glucocorticoid treatment may
influence bone andmuscle development in patients with congenital
adrenal hyperplasia (CAH). This study evaluated bone mineral
density (BMD), bone geometry and muscle mass longitudinally
throughout childhood. Methods: 18 patients (ten males, eight
females) with classical CAH were included. BMD, bone geometry
and muscle mass were measured using peripheral quantitative
computed tomography (pQCT) in prepubertal, midpubertal and
postpubertal years. Results: Mean age at first measurement was
9.70G1.95 years., at second 13.94G0.98 years. and at third 17.03G
1.11 years. The corresponding bone ages were within a range of G1
years for chronological age. In all, mean SD score for trabecular
BMD decreased (from 0.77G1.24 to K0.32G1.12), whereas mean
cortical BMD increased (from K0.40G1.39 to 0.74G1.18). Mean
SD scores at first measurement for total (0.86G1.12) and medullary
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cross-sectional area (CSA) (2.10G1.17) were significantly elevated,
also at all further time points, but decreased with time (K0.802 and
K0.61 respectively; P!0.001). In all patients, SD score for relative
cortical CSA (K1.32G01.16) was stable on a reduced level
throughout childhood. After adjustment for lower height, muscle
CSA was normal in all. Conclusion: From childhood to
adolescence we observed a reduction of trabecular BMD. There
is an enlarged total and medullary CSA in CAH patients that
decrease with time. Relative cortical CSA was reduced in all CAH
patients. These longitudinal changes in bone geometry may have a
long-term impact on bone stability.
P2-228
Online Survey to Characterise the Burden of Illness in
Children with X-Linked Hypophosphatemia
Agnes Linglarta,b, Melita Dvorak-Ewellc, Ayla Marshallc,
Javier San Martinc, Alison Skrinarc

aPediatric endocrinology and French Reference Center for Rare
Disorders of the Mineral Metabolism, AP-HP, Bicêtre Hospital, Le
Kremlin-Bicêtre, France; bUniversity Paris Sud, Le Kremlin-Bicêtre,
France; cUltragenyx Pharmaceutical Inc., Novato, CA, USA

Background: X-linked Hypophosphatemia (XLH), the most
common heritable form of rickets, is a disorder of renal phosphate
wasting caused by high circulating levels of fibroblast growth factor
23 (FGF23) that impairs normal phosphate reabsorption in the
kidney and production of the active form of vitamin D. Affected
children present with hypophosphatemia resulting in rickets,
bowing of the legs and short stature. Limited information is
available about the disease burden in children with XLH.
Objective and hypotheses: The objective was to characterize
the clinical condition of children with XLH and assess the impact
on function and quality of life. Method: An IRB-approved, web-
based questionnaire was completed by parents on behalf of
children with XLH. English and French versions were available.
Results: 70 paediatric surveys were completed for children from1–
17 years of age with a median age of 8 years. The median age at
diagnosis was 2 years. Nearly all children were being treated with a
standard of care (SOC) regimen that includes multiple daily doses
of oral phosphate and active vitamin D (69/70 (99%)). Most
children were diagnosed prior to 3 years of age (53/70 (76%)).
Reported skeletal abnormalities and resulting complications
included bowing of the femur, tibia/fibula (61/70 (87%)), gait
disturbance (60/70 (86%)), joint pain (45/70 (64%)), bone pain
(41/70 (59%)) and restricted range of motion (29/70 (41%)). Over
30% of responders had undergone at least one surgery to correct a
skeletal defect. Diminished height was reported for (57/70 (81%)) of
children with the majority of boys under the 25th percentile and the
majority of girls under the 50th percentile for height. Scores on two
PROs, the PODCI and the SF-10 were O1 SD below the US general
population norms indicating significant issues with pain, mobility
and quality of life. Conclusion: Children with XLH experience
significant complications despite SOC treatment highlighting the
need for more efficacious therapies. Funding: This work was
supported by Ultragenyx Pharmaceutical Inc, the study sponsor.
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Comparison of the Response to Bisphosphonate
Treatment between Acute Lymphoblastic Leukaemia
and Osteogenesis Imperfecta Type I
Suma Uday, Anitha Kumaran, Nimasari Ginige, Sophia Sakka,
Vrinda Saraff, J Sahota, Nicola Crabtree, Nick Shaw,
Wolfgang Högler

Birmingham Children’s Hospital, Birmingham, UK

Background: Osteoporosis in children with osteogenesis
imperfecta type 1 (OIT1) and acute lymphoblastic leukaemia
(ALL) is characterised by high bone turnover. However the ability
of spontaneous healing and reshaping of bone is retained in ALL
even in the absence of bisphosphonate (BP) therapy, but impaired
in OI. Objectives: To compare the response to BP therapy in
children with ALL and OI. Methods: Retrospective review of
children with ALL and OIT1 (2008–2013) managed at a single
tertiary centre. Clinical data and dual energy x-ray absorptiometry
(DXA) results were collected at baseline and following first year of
intravenous BP therapy. Results: Ten (seven males) ALL patients
were compared to 12 (seven males) OIT1 patients. Four of ten and
5/12 received zoledronic acid in ALL and OI respectively and the
others received pamidronate. The median age at start of BP
treatment for ALL and OI groups were (9.6 vs 10.2 years, PZ0.86).
The median height SDS of OI group was significantly lower
compared to ALL group at the start of treatment (K1.38 vs 0.29,
PZ0.001). Growth during therapy (D height SDS) was not different
between ALL and OI groups (K0.28 vs 0.045, PZ0.49).
Compared to baseline, the lumbar spine bone mineral apparent
density (LSBMAD) z-scores improved significantly in both groups
(ALL:K2.45 (range K3.6 to K0.90) to K0.45 (range K2.5 to 0.5),
PZ0.005; OI: K2.70 (range K4.20 to K0.29) to K1.1(range
K2.15 to 1.17), PZ0.003)). The 1-year change in LSBMAD z-
score during treatment was similar between groups (ALL 1.34, OI
1.64, PZ0.92). However, at the end of 1-year of treatment the
median LSBMAD z-score in ALL patients (K0.45) was not
different from normal (zero), but that for OI was significantly
lower than normal (K1.1, PZ0.010). Conclusion: LSBMAD
improvement in ALL is comparable to that in children with type I
OI. Although both groups responded similarly to BP treatment,
LSBMAD was closer to normal in ALL patients after 1 year of
therapy. Funding: No funding has been received for this work.
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The Relationship between Serum 25-Hydroxy
Vitamin D and Parathyroid Hormone in Children
Hae Soon Kim, Jung In Kang, Ye Jin Han

Ewha Womans University School of Medicine, Seoul,
Republic of Korea

Background: The lack of agreement in the definition
of vitamin D deficiency may be due to differences in the
study populations or in the assays used to measure 25OHD.
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Objective and hypotheses: The aim of this study is to evaluate
the relationship between 25OHD and PTH, and define the level of
vitamin D deficiency in a paediatric population. Method:
Retrospective medical record of children (age: 0.1–18years,
nZ193) who visited to EUMC and underwent simultaneous
measurement of serum 25-OHD and PTH levels was reviewed.
Results: Serum 25OHD was positively correlated with serum
calcium (rZ0.359, P!0.001), phosphorus (rZ0.359, P!0.001).
The serum PTH was negatively correlated with serum 25OHD
level (rZK0.406, P!0.001). The best inflection point of serum
25OHD for maximal suppression of PTH was a level of 18.0 ng/ml
(CI 14.2–21.7 ng/ml). Median PTH level of children with 25OHD
!18.0 ng/ml was higher compared to children with 25OHD
S18.0 ng/ml (62.1 (5.6–445.1) ng/l vs 24.2 (4.4–201.8) ng/l,
P!0.0001). Median calcium level of children with 25OHD
!18.0 ng/ml was lower compared to children with 25OHD
S18.0 ng/ml (9.1 (5.6–10.5) mg/dl vs 9.4 (7.9–10.8) mg/dl,
PZ0.0001). Median phosphorus level of children with 25OHD
!18.0 ng/ml were lower compared to children with 25OHD
S18.0 ng/ml (4.9 (2.3–7.8 mg/dl)mg/dL vs 5.2 (2.1–8.2) mg/dl,
PZ0.0460). The children with 25OHD !18.0 ng/ml had 49.2%
hyperparathyroidism, 39.3% hypokalemia, hypophosphatemia
24.6 and 9.8% rickets. Conclusion: These data suggest that
vitamin D level of 18.0 ng/ml should be the deficiency level of
25OHD in children which is based on PTH elevation.
P2-231
Cinacalcet Treatment in Girls with Hereditary
Vitamin D Resistant Rickets
Erkan Sari, Firat Ozkececi, Onur Akin, Ahmet Bolat, Ediz Yesilkaya

Gulhane Military Medical Academy Pediatric Endocrinology,
Ankara, Turkey

Background: HVDRR is characterised by hypocalcaemia,
secondary hyperparathyroidism and severe early-onset rickets in
infancy and is diagnosed easily especially associated with alopecia.
Objective and hypotheses: Successful treatment requires
reversal of hypocalcaemia and secondary hyperparathyroidism
and is usually failed by high dose calcitriol but sometimes
accomplished by administration of high doses calcium. Some
patients need enteral or parenteral continuous calcium replace-
ment that has low compliance or high complication risk.Method:
Cinacalcet trial for HVDRR in 3-year-old girl who failed with high
dose calcium and calcitriol. Results: The patient has been
administered conventional treatment for 2.5 years and did not
response to therapy. Metabolic and clinical deterioration
progressed. Parathormone and alkaline phophatase levels could
not reach to normal levels during treatment (about 400 pg/ml and
above 1 000 U/l). Cinacalcet 16 mg/d was given and parathor-
mone level decreased to normal at 4th day. Calcium and calcitriol
doses were reduced and the phosphate replacement was ended.
Metaphyseal cupping and fraying were improved, PTH and ALP
was decreased to 36 pg/ml, 675 U/l respectively in 5th month of
cinacalcet. Conclusion: Cinacalcet should be considered in
HVDRR patients who were not responsive to conventional
treatment.
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Regulation of Bone Growth Via Ligand-Specific
Activation of Oestrogen Receptor a

Maryam Iravania, Marie Lagerquistb, Claes Ohlssonb,
Lars Savendahla

aKarolinska Institute, Stockholm, Sweden; bInstitute of Medicine,
Gothenburg University, Gothenburg, Sweden

Background: Oestrogens are well known for their capacity to
promote bone maturation and at high doses to induce growth plate
closure and thereby stop further growth. High-dose oestrogen
treatment has therefore been used to limit growth in extremely tall
girls. However, recent data suggest that this treatment may have
severe side effects, including increased risk of cancer and reduced
fertility. Objective and hypotheses: We hypothesised that
oestrogenic effects in bone are mediated via ERa signalling which
could open up for more selective treatment of extreme tall stature
using selective oestrogen receptor modulators. Method:
12-weeks-old ovariectomised female C57BL/6 mice were subcu-
taneously injected for 4 weeks with E2 or a selective ERa (PPT),
ERb (DPN) or GPER1 (G1) agonist. Tibiae and femur lengths
were measured and growth plate morphology was analysed.
Results: E2 and PPT treated mice had shorter tibiae and femur
bones when compared to vehicle treated controls while those
animals treated with DPN or G1 had similar bone lengths as
controls. Growth plate height and hypertrophic zone height were
reduced in animals treated with E2 or PPT but not in those treated
with DPN or GI further supporting that the effect was mediated
via ERa. Conclusion: Our data show that the oestrogenic effects
on bone growth and growth plate maturation are mainly mediated
via ERa. Our findings may have direct implications for the
development of new more selective treatment modalities of
extreme tall stature using selective oestrogen receptor modulators
that may have less side effects than high-dose E2 treatment.
P2-233
Teriparatide (rhPTH) Therapy in a Boy with
Hypoparathyroidism-Deafness-Renal Dysplasia
Syndrome due to GATA3 Mutation
Dinesh Giri, Senthil Senniappan, Poonam Dharmaraj,
Lynne Hatchard, Renuka Ramakrishnan

Alder Hey Children’s Hospital, Liverpool, UK

Background: Hypoparathyroidism is usually treated with
calcium and vitamin D analogues. Replacing the deficient
hormone using recombinant human parathormone Teriparatide
(rhPTH) has not yet become a common practice. We report a
3-year-old boy with hypoparathyroidism-deafness-renal dysplasia
(HDR) syndrome who has been successfully treated with
Teriparatide (1–34 rhPTH), who to our knowledge is only the
second child reported in the literature to be successfully treated
with Teriparatide. Case: A term male infant born to non-
consanguineous Asian parents presented with hypocalcaemic
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seizures at 1 month of age needing intensive care support and
treatment with calcitriol and calcium supplements. Parathyroid
hormone (PTH) level was inappropriately low at the time of
hypocalcaemia suggesting hypoparathyroidism. He had bilateral
sensorineural hearing loss from 5 months and his motor
milestones were delayed. His hypocalcaemia was managed with
calcium supplements and calcitriol. At 3 years of age, the patient
moved to UK from India. His 25-hydroxy-vitamin D level and
echocardiogram were normal. FISH for 22q11 deletion was
negative. Despite treating with increasing doses of alfacalcidol
(72 ng/kg per day) and calcium supplements (8 mmol/kg per day),
the plasma calcium remained between 1.8–1.9 mmol/l with a high
urinary calcium/creatinine ratio. Genetic evaluation revealed a
heterozygous GATA3 mutation confirming HDR syndrome. He
was commenced on Teriparatide subcutaneously at a dose of 4 mg
twice daily resulting in normalisation of plasma calcium levels.
This enabled the alfacalcidol and calcium supplements to be
weaned and stopped quickly. Half the initial dose of Teriparatide
(2 mg twice daily) is currently maintaining normocalcemia and
parents report a noticeable improvement in the motor function.
Conclusion: rhPTH is an effective alternative treatment for
patients with hpoparathyroidism which may avoid the potential
side effects of conventional therapy and may also improve the
motor function.
P2-234
Variable Degree of Hormonal Resistance in Patients
with Progressive Osseous Heteroplasia
Kentaro Miyaia, Noriko Nishinaa,b, Masaki Takagia, Masahiro Gotoa,
Yukihiro Hasegawaa

aTokyo Metropolitan Children’s Medical Center, Tokyo, Japan;
bTamahokubu Medical Center, Tokyo, Japan

Background: Progressive Osseous Heteroplasia (POH) is
characterised by heterotopic ossifications in a deep muscle and
fascia. To date, GNAS1 gene loss-of-function mutations on
paternal allele were reported as responsible for POH. Unlike
other GNAS1 related diseases such as pseudohypoparathyroidism
1a (PHP1a) or pseudopseudohypoparathyroidism (PPHP),
patients with typical POH do not show hormonal resistance
(HR) or Albright hereditary osteodystrophy (AHO). But some
patients diagnosed as POH with HR and/or AHO were reported
previously as overlapping syndrome with POH/PHP1a or
POH/PPHP. Objective and hypotheses: The aim of this study
is to investigate the degree of HR in four patients with clinically
diagnosed as POH in our hospital. Method: We checked medical
records retrospectively and evaluated HR with focuses onTSH and
PTH. We also performed gene analyses of the patients and/or their
parents. Results: Patient 1 showed no abnormality with TSH or
PTH. Patient 2 showed transient increase in PTH without
abnormalities in Ca, P and thyroid function from the age of 3–5
years. Patient 3 showed persistent elevation of PTH without
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abnormalities in Ca, P and thyroid function from the age of
8 years. Patient 4 showed TSH elevation from neonatal mass
screening and PTH elevation with hypocalcaemia from the age of
5 years. All of four patients have heterotopic ossifications in a deep
muscle of the shoulder, elbow, calf or heel. Patients other than
patient 1 showed some symptoms with AHO. All of them have
mutation of GNAS1 gene and the mutation was proved on the
paternal allele in patient 1. Conclusion: POH patients could be
accompanied with variable degree of HR. Further study other than
GNAS1 gene mutation analyses might be necessary to understand
the mechanisms for these variable HR with POH patients.
P2-235
Assessment of Foramen Magnum in Early Infancy is
Efficient for Patients with Achondroplasia
Chisumi Sogi, Miki Kamimura, Akiko Hakoda, Junko Kanno,
Ikuma Fujiwara, Shigeo Kure

Tohoku University School of Medicine, Sendai/Miyagi, Japan

Background: Achondroplasia is the most common form of
human short-limbed dwarfism. The most serious complication in
individuals with achondroplasia is narrowing of foramen magnum
(FM) that results in cervicomedullary compression and sudden
infant death. To avoid sudden infant death, early monitoring
and implementation of the necessary medical intervention
are important. However, the optimal method of screening
for cervicomedullary compression continues to be debated.
Objective and hypotheses: To avoid severe complications that
arise from narrowness of FM in achondroplastic infants, we assess
narrowness of FM of our patients with achondroplasia and
examine the timing and frequency of screening. Method:
Children with achondroplasia who were born at or referred to
our hospital between April 2002 and June 2014 was collected.
Retrospective analyses were done for age at first screening MRI
scan, age at presented radiological cervicomedullary compression,
neurological or respiratory symptoms, surgical history for FM
decompression and VP shunting. Results: 18 children ranging
from 4 months to 12 years 5 months of age were analyzed. FM
decompression was performed in six patients (33.3%) who had
severe neurological symptoms including sleep apnea and
quadriparesis, and VP shunting was performed in one patients
(5.6%) with severe hydrocephalus. Radiological cervicomedullary
compression presented in 17 of the 18 children between the ages of
1–13 months, and as many as 12 (66.6%) patients appeared to have
cervicomedullary compression at their first MRI scan. Fifteen
patients had their first MRI scan in 4 months, nine of
which (60%) presented with cervicomedullary compression.
Conclusion: To avoid the risks of complications due to
cervicomedullary compression, careful monitoring of any rapid
changes in head size and observations of neurological and
respiratory symptoms is important in patients with achondropla-
sia. As for formal screening of all children with achondroplasia, we
advocate a first MRI scan at 4 months of life.
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Body Composition Measures on Different DEXA
Scanners are not the Same
Udo Meinhardt, Fabienne Witassek, Christiane Fritz, Urs Eiholzer

PEZZ Center for Pediatric Endocrinology Zurich, Zuerich,
Switzerland

Background: Body composition measures differ between
DEXA scanners. If an old DEXA is replaced a transition period
for double measurements on the old and the new scanner is
needed. Objective and hypotheses: To evaluate differences
between the old (Hologic QDR 2000) and new (Hologic Discovery
Wi) scanner and to calculate formula transforming measurements.
Method: 51 double measurements were performed on a group of
41 children and adults (mean (SD) age 18.57 (10.06) y, BMI x (y)
kg/m2). Results for fat, lean, BMD and BMC were compared using
Bland-Altmann plots. Linear regression analysis was used for
transformation formula. Least significant change (LSC) was
calculated using triple measurements of a separate group of 15
healthy adults. Results: LSC on the Discovery Wi for fat, lean,
BMD and BMC was 0.76 kg, 0.83 kg, 0.02 g/cm2 and 0.065 kg. The
individual’s mean of QDR 2000 and Discovery Wi measurements
for fat mass was 4.6–34.9 kg; the mean (G2 SD) difference being
1.9 (4.3) kg, this difference was increasing as fat mass increased.
Mean lean mass was 19.2–72.7 kg; independent of lean mass, the
mean (SD) difference between QDR2000 andWi was K1.5 (4.2) kg.
Mean BMD was 0.7–1.5 g/cm2; the mean (SD) difference between
QDR2000 and Wi was K0.02 (0.06) g/cm2; this difference was
increasing as BMD increased. Mean BMC was 0.78–3.8 kg;
independent of BMC the mean (SD) difference between
QDR2000 and Wi was 0.04 (0.14) kg. Using transformation
formula, maximum differences between true and calculated
measurements for fat, lean, BMC and BMD are 11.8, 12.8, 11.9
and 22.5% respectively. Conclusion: Except for BMC and BMD,
mean differences between the DEXA scanners exceed LSC two-
fold. Exchanging DEXA scanners, an overlapping period with
double measurements is mandatory. Transforming formulas
induce significant variability.
P2-237
Intrauterine Growth Restriction, Gestational Age,
Steroidal Prophylaxis and Breastfeeding Influence
Bone Mass in Prepubertal Children
Annalisa Calcagnoa, Giovanna Palaa, Anna Elsa Maria Allegria,
Flavia Napolia, Nadia Fratangelia, Maria Grazia Calevob,
Mohamad Maghniea, Natascia Di Iorgia

aEndocrine Unit, Institute G. Gaslini, University of Genoa, Genoa,
Italy; bDepartment of Epidemiology, Biostatistics and Ethical
Committe, G. Gaslini Institute, Genoa, Italy

Background: The impact of prematurity on skeletal health
later in life is not well elucidated. Objective and hypotheses: In
order to address this topic we evaluated bone mass in ex-preterm
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(PT) and born at term (BT) prepubertal children and potential risk
factors for bone health.Method: DXA measures of total body less
head and lumbar spine mineral density (TB/L1-L4 BMD, g/cm2

and z-score), bone mineral content (TB-BMC, g), fat mass (FM%,
kg) and free fat mass (FFM kg) were obtained in 100 PT (nZ42
females, nZ58 males, median age at study 6.7G1.3 years;
gestational age-GA-range 26–36 weeks) and 51 BT (nZ28
females, nZ23 males) healthy children. Patients underwent height
(HT SDS), BMI SDS and biochemical measures of 25OHD, PTH,
CTx, BAP. 27 subjects (nZ21 PT, nZ6 BT) were intrauterine
growth restriction (IUGR) and 55 PT underwent prenatal steroid
prophylaxis. Forty-three children (nZ20 PT and nZ23 BT) were
breastfed. Results: There were no significant differences in
anthropometrics, DXA parameters and bone markers between
PT and BT children. However, positive correlations were found
between GA or birth weight and BMC, BMD or BMD z-score both
at the TB and the L1–L4. Steroid prophylaxis and breast feeding
were respectively negatively (r’s between K0.16 and K0.39; all
P’s!0.04) and positively (r’s between 0.18 and 0.29; all P’s!0.02)
associated to all bone parameters. The IUGR group (17.9%) was
shorter and presented significantly lower DXA bone measures (all
P’s!0.05) compared to no IUGR children. Multiple regression
analyses showed that, independently of age at visit, gestational age
was predictive of bone mass (4.8%) in PT but not in BT children.
Conclusion: Our study demonstrates comparable bone mass
parameters in PT and BT prepubertal children. Breastfeeding
seems to have a positive impact on bone parameters, while
gestational age, IUGR and steroid prophylaxis might represent
long-lasting risk factors for bone health.
P2-238
Can Vitamin D Deficiency Cause Prolongation in
Visual Evoked Potentials?
Murat Doğan, İlyas Aydin, Sultan Kaba, Keziban Aslı Bala,
Özlem Gülpınar
aPediatrics, School of Medicine, Yuzuncu Yil University, Van,
Turkey; bPediatrics D, Van Regional Training and Research
Hospital, Van, Turkey

Objective: It is known that vitamin D has differential roles in
cell proliferation, differentiation, neurotransmission and neuro-
plasticity in nervous system and exerts neurotrophic and
neuroprotective effects. In recent studies, it was shown that
vitamin D could be protective against in age-related macular
degeneration and optic neuritis related to demyelinating disorders.
Here, we aimed to perform visual evoked potential (VEP) studies
before treatment in patients with rickets. Material and method:
This study included pretreatment VEP evaluations of 30 patients
(aged 0–15 years) who were diagnosed as rickets in Child
Endocrinology department of Yüzüncü Yıl University, Professor
Dr Dursun Odabaş Medical Center between January, 2014 and
July, 2014. Results: Mean age was 2.15G4.12 years (min-max:
0.07–15.13) in 30 patients with rickets. There were eight girls
(25.8%) and 23 boys (74.2%). When biochemical and hormone
values were studied in patients with rickets, the following results
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were observed: mean calcium value, 8.09G1.52 mg/dl; mean
phosphor value, 4.24G1.53 mg/dl; mean magnesium value 1.95G
0.23 mg/dl; mean alkaline phosphatase value 838.23G627.86 U/l;
mean parathormone value, 314.82G310.76 pg/ml; mean creati-
nine kinase value, 173.58G239.73 U/l; mean albumin value 4.05G
1.41 g/dl; and mean 25 OH vitamin D level 5.52G3.20 ng/ml.
When VEP results were assessed, mean P2 latency was 177.39G
37.87 (min-max: 115.80–228) in left eye whie 177.0G932.30
(min-max: 120–230.4) in right eye in 27 patients. When LP 100
latency was evaluated in three patients, it was found that mean
P100 latency was 113.50G3.25 (min-max: 109.80–115.80 in left
eyes. The prolongation was detected in left eyes of six patients
(20%) and right eyes of four patients (13.3%) in VEP studies.
Conclusion: We intended to emphasise that there could be
prolongation in VEP studies in patients with rickets and that there
should be need for detailed examination to monitor this
prolongation in subsequent years.
P2-239
Novel CYP27B1 Gene Mutations in Children with
Vitamin D-Dependent Rickets Type 1A
Korcan Demira, Walaa E Kattanb,c, Minjing Zouc, Erdem Durmazd,
Huda BinEssac, Ozlem Nalbantoglua, Roua A Al-Rijjalc, Brian Meyerc,
Behzat Ozkana, Yufei Shia

aDivision of Pediatric Endocrinology, Dr Behçet Uz Children’s
Hospital, Izmir, Turkey; bCollege of Science and General Studies,
Alfaisal University, Riyadh, Saudi Arabia; cDepartment of Genetics,
King Faisal Specialist Hospital & Research Centre, Riyadh, Saudi
Arabia; dDepartment of Pediatric Endocrinology, Bornova Health
Application and Research Center, Sifa University, Izmir, Turkey

Background: The CYP27B1 gene encodes 25-hydroxyvitamin
D-1a-hydroxylase. Mutations of this gene cause a rare autosomal
recessive disorder, vitamin D-dependent rickets type 1A.
Objective and hypotheses: To investigate CYP27B1 mutations
in children when rickets was associated with normal or high
vitamin D levels and low or inappropriately normal calcitriol
levels. Method: All coding exons and intron-exon boundaries of
CYP27B1 gene from eight patients and their parents from seven
unrelated families were sequenced. RNA extraction and mini-gene
analysis were performed. Results: Clinically, all the patients
(M/F:4/4, age range 12 months-11 years) required continued
calcitriol treatment and the clinical presentations were consistent
with the complete loss of vitamin D1a-hydroxylase activity.
Biallelic mutations in the CYP27B1 gene were found in all the
patients and monoallelic mutations were present in their
asymptomatic parents. Four novel mutations were identified:
c.1215 TOC (p.R379R) in the last nucleotide of exon 7, a splice
donor site mutation (c.1215C2TOA) in intron 7, a 16-bp deletion
in exon 6 (c.1022-1037del16, p.T341Rfs*346), and a 2-bp deletion
in exon 5 (c.934_935delAC, p.T312Rfs*331). Both c.1215 TOC
and c.1215C2TOA were present together in two unrelated
patients, and caused exon 7 skipping. However, c.1215 TOC alone
has no effect on RNA splicing. The skipping of exon 7 resulted in a
shift of the downstream reading frame and a premature stop
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codon 57 amino acids from L380 (p.L380Afs*437). The intra-exon
deletions of c.1022-1037del16 and c.934_935delAC also resulted in
frameshift and the creation of premature stop codons at
p.T341Rfs*346, and p.T312Rfs*331, respectively, leading to the
functional inactivation of the CYP27B1 gene. Conclusion: Four
novel mutations have been identified. Three of them caused
frameshift and truncated proteins. The silent c.1215 TOC has
no effect on pre-mRNA splicing and may be considered as a
novel SNP.
P2-240
Size-Corrected Bone Mineral Density is not Affected
by Haematopoietic Stem Cell Transplantation and
Total Body Irradiation in Leukaemia Survivors
Christina Weia, Ruth Elsona, Rachel Coxa, Karin Bradleyb,
John Bartona, Michael Stevensc, Elizabeth Crownea

aBristol Royal Hospital for Children, Bristol, UK; bBristol Royal
Infirmary, Bristol, UK; cUniversity of Bristol, Bristol, UK

Background: Childhood haematopoietic stem cell trans-
plantation and total body irradiation (HSCT/TBI) survivors have
multiple risk factors for reduced bone mineral density (BMD) and
poor growth. Reduced z-scores from dual energy x-Ray
absorptiometry (DEXA) have been reported, but are unreliable
in patients with short stature/abnormal body composition.
Objective: To investigate the influence of HSCT/TBI on size-
corrected BMD in childhood leukaemia survivors. Method: Post-
pubertal age- and gender-matched leukaemia survivors treated
with HSCT/TBI (10–14.4 Gy) (nZ21, 11 males, aged 21 (16.1–
26.1)) at mean aged 9.3 (1.0–10.8) years were compared with
patients treated with chemotherapy-only (nZ30, 12 males, aged
21.5 (16.2–26) years) at (7.0 (1.6–18.0) years). Patients on long-
term steroids were excluded. All had had endocrine evaluations
and were on replacement hormones where appropriate. Assess-
ments: height, weight, DEXA scanning (Lunar prodigyw fan
beam) (BMD-z-scores, bone mineral content (BMC), bone area
(BA) & width) and vitamin D levels. BMD was corrected for size as
bone mineral apparent density (BMAD): Total-BMAD (BMDT)Z
BMC/total body BA2/height; Lumbar spine-BMD (BMADL2-4)Z
BMDL2-4 x (4/(p!width)). Analysis: student’s t-tests and
Pearson’s correlations (5% significance). Results: HSCT/TBI
survivors had lower total-BMD z-scores (K0.74 vs 0.19,
PZ0.012), but were lighter (P!0.001) and shorter (P!0.001)
than chemotherapy only patients. Total-BMD correlated positively
with height-SDS, weight-SDS, fat and lean masses (all P!0.001). Size
corrected BMD showed no mean (SD) differences between HSCT
and chemotherapy-only patients: BMDT (0.089 (0.008) vs 0.086
(0.007), PZ0.13); BMDL2-4 (0.38 (0.057) vs 0.37 (0.056), PZ0.33).
There were no relationships between BMADT or BMDL2-4 with
age at or time from primary diagnosis in both groups; or with age
at and time from HSCT/TBI in HSCT/TBI group. The HSCT/TBI
group showed no differences in BMADT or BMDL2-4 in HSCT/TBI
patients treated ! or O8 years, and no relationships between
BMADT or BMDL2-4 with serum Vitamin D(pZ0.13,pZ0.21) or
presence of endocrine disorders (growth hormone deficiency
Poster Presentations



(PZ0.16, PZ0.46), hypothyroidism (PZ0.53, PZ0.58), gonadal
failure (PZ0.33, PZ0.43)). Conclusions: Size of patient must be
taken into account to avoid over diagnosis of osteopenia when
assessing BMD in cancer survivors. Treatment effects on peak
bone mass in survivors need further evaluation. Funding: The
work was supported by the IPSEN clinical research fellowship,
BSPED research Award, David Telling Research funds and Peel
Medical research award.
P2-241
Quantitative Sonometeric Bone Age as a Function of
Height and BMI
Alina Germana,b, Nira Koren-Moragc, Shmuel Levind,
Ze’ev Hochberge

aPediatric Department, Bnai Zion Medical Center, Haifa, Israel;
bPediatric Endocrinology Department, Clalit Health Service, Haifa,
Israel; cSackler Faculty of Medicine, Department of Epidemiology
and Preventive Medicine, Tel-Aviv University, Tel Aviv, Israel;
dSonic Bone Medical Company, Rishon Lezion, Israel; eFaculty of
Medicine, Technion – Israel institute of Technology, Haifa, Israel

Background: We have previously shown that bone age (BA)
assessment by SonicBone BAUSTM, measuring the speed of sound
(SOS) of US waves propagating along measured bone, is
reproducible and comparable to both GP and TW3 x-ray
assessment of BA. This provides a safe and irradiation-free
method to the assessment of BA in healthy children. Objective
and hypothesis: We aimed to understand the dependency of BA
on a child’s height and BMI using sonometeric bone age (SBA),
and hypothesized positive correlations. Method: SBA was
analysed separately and averaged for the wrist (radius-ulna
epiphyses), metacarpal epiphyses and the phalanx’ ossification
centers in 317 healthy girls and 333 boys, age range 4–15/4–17
resp., and the difference from chronological age was regressed onto
their height SDS and BMI SDS. Results: A child’s height SDS is
strongly and positively correlated with the SBA deviation from the
chronological age in the wrist (r2Z0.30, P!0.0001), metacarpals
(r2Z0.29, P!0.0001), phalanx (r2Z0.47, P!0.0001), and the
mean SBA (r2Z0.40, P!0.0001). When 120 pre-pubertal girls age
4–8 and 147 boys age 4–9, are analysed separately, the correlation
is reduced to r2Z0.215, PZ0.019 in girls but remains strong in
boys, (r2Z0.304, P!0.0001). A child’s BMI SDS is also positively
correlated with the SBA deviation from chronological age in the
wrist (r2Z0.25, p!0.0001), metacarpals (r2Z0.17, p! 0.0001)
phalanx (r2Z0.13, P!0.001), and the mean SBA (r2Z0.22,
P!0.0001). In separate analysis of pre-pubertal children, the BMI
correlations disappear. Conclusions: i) Shorter and thinner
pubertal but not pre-pubertal children have delayed BA as
compared to taller and heavier children. ii) The full-length
phalanx maturation is affected by height more than the wrist and
metacarpals’ epiphyses. iii) The radius-ulna epiphyses are affected
by BMI more than the metacarpals and phalanx. iv) These
influences have now on to be accounted for in the assessment of a
BA. Conflict of interest: SO is employed by SonicBone, NKM
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and ZH are independent consultant. Funding: The study was
funded by SonicBone Ltd Rishon Lezion.
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The Association of Attention Deficit Hyperactivity
Disorder and Autism Spectrum Disorders with the
Mean Platelet Volume and Vitamin D
Keziban Aslı Balaa, Murat Doğana, Tuba Mutluerb, Sultan Kabaa,
Oktay Aslana, Nihat Demira, Lokman Üstyola

aPediatrics, School of Medicine, Yuzuncu Yil University, Van,
Turkey; bDivision of Pediatric Psychiatry, Van Regional Training
and Research Hospital, Van, Turkey

Purpose: The purpose of this study was to assess the values of
the mean platelet volume (MPV), a predictor of cardiovascular
disease, in paediatric patients with attention deficit hyperactivity
disorder (ADHD) and with autism spectrum disorders (ASD), in
addition to healthy controls, to determine the risk of cardiovas-
cular disease in these two disorder groups.Material andmethod:
The study included a total of 79 patients aged 3–18 with ADHD
(36 patients) and with ASD (18) and controls (25) in the Van
Region of Turkey. The control group included subjects of
matching age and gender with no ADHD, ASD, and chronic
disease and taking no vitamins. After measuring the weight and
height of the patients in the groups, blood samples were obtained.
The haematological parameters of the patients including MPV,
vitamin B12, and vitamin D were assessed. Results: The study
included a total of 79 children and adolescents aged 2–18 (32
females and 47 males). Of the patients, 36 were in the ADHD
group, 18 in the ASD group, and 25 in the control group. There
was no statistically significant difference in haematological
parameters between the groups, but there were significant
differences in terms of vitamin D and vitamin B12. The patient
groups showed lower levels of vitamin B12 and vitamin D when
compared to the control group. In the ADHD group, there was a
negative correlation between both vitamins and MPV (P!0.05).
The partial correlation analysis of the ADHD group showed that
in particular, MPV was negatively correlated to vitamin D, and not
to vitamin B12 (P: 0.03). Conclusion: The difference in MPV
between the patient groups and the control group may be due to
the limited number of patients studied. The vitamin D deficit
particularly in the ADHD group may contribute to the elevated
MPV value found by Yoruk and coworkers.
P2-243
Dyslipidaemia in Children with Diabetes
Pei Kwee Lim, Rashida Vasanwala, Tuck Seng Cheng, Ngee Lek,
Yuen Ching Angela Hui, Soo Ting Lim, Fabian Yap

KK Women’s & Children’s Hospital, Singapore, Singapore

Background: Data on prevalence and phenotypic distribution
of dyslipidaemia in children with type 1 diabetes (T1D) is scarce.
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Studies have shown that lipid abnormality tracks from childhood
to adulthood and contributes to atherosclerotic process, therefore
initial assessment and follow-up is essential. Aims: To study the
prevalence and phenotypic distribution of dyslipidaemia in
children with T1D and compare with type 2 diabetes (T2D).
Methods: A cross-sectional sample of diabetes patients, age 7 18
years on active follow-up between 1st January to 31st December
2014 were recruited. Fasting blood sample were analysed for
glycated haemoglobin (HbA1C), total cholesterol (TC), high
density lipoprotein (HDL), triglycerides (TG) and low density
lipoprotein (LDL). Baseline demographic data and biochemical
data was analysed using SPSS version 16. Results: Total 165
patients were recruited, (T1D: nZ115; 69.7%, T2D: nZ50; 30.3%).
Prevalence of dyslipidemia was 73.3% (nZ121) and almost similar
in T1D & T2D (71.3% vs 78.0%). T1D had lower mean age at
recruitment (13.61 yearsG2.58 vs 15.36 yearsG2.00; P!0.001)
and longer mean duration of diabetes (5.85G3.69 vs 2.82G2.12;
P!0.001) compared to T2D. Phenotypic distribution of dyslipi-
demia in T1D vs T2D, (LDLS2.6 mmol/l: 66.1% vs 70.0%;
PZ0.719), (TGS1.7 mmol/l: 11.3% vs 42.0%; P!0.001),
(HDL!1 mmol/l:4.3% vs 12.0%; PZ0.091). T1D & T2D had
similar mean LDL (2.92G0.86 vs 3.01G1.06; PZ0.56). Mean
HbA1c was higher in T1D vs T2D (8.98%G1.96 vs 7.9%G2.27;
PZ0.095). There were 31 (18.8%) patients aged %10 years, mostly
T1D (nZ28; 24.3%), of which 67.7% had LDL S2.6 mmol/l and
87.1% had no family history of lipid disorder. Conclusions:
Patients with T1D in the present study showed higher LDL-C but
not triglyceride. Significant proportion of T1D patients less than
10 years of age have elevated LDL-C levels without a family history
of lipid disorder.
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Diabetes Mellitus and Hypoparathyroidism in a Girl
with Mitochondrial Disease
Gonul Buyukyilmaza, Nazli Gonca, Goknur Haliloglub, Beril Talimc,
Alev Ozona, Ayfer Alikasifoglua, Nurgun Kandemira

aDivision of Pediatric Endocrinology, Hacettepe University, Ankara,
Turkey; bDivision of Pediatric Neurology, Hacettepe University,
Ankara, Turkey; cDivision of Pediatric Pathology, Hacettepe
University, Ankara, Turkey

Background:Mitochondrial disease is an uncommon cause of
diabetes mellitus and hypoparathyroidism in children. Coex-
istence of these two endocrinopathies in a child with mito-
chondrial disease is extremely rare. Case report: An 11-year-old
girl was diagnosed with type 1 diabetes mellitus due to a blood
glucose of 300 mg/dl. Simultaneous C-peptide and insulin were
very low, however anti-GAD, anti-islet cell and anti-insulin
antibodies were negative. HbA1c was 10.2% (N: 4.5–6.2%). Insulin
was started, however repeated and frequent hypoglycemic
episodes required replacing insulin with diabetic diet alone.
HbA1c decreased to 5.4% on diabetic diet. At 12 years she
developed paresthesias of the hands, and numbness around mouth
during illness. Serum Ca level was 8.4 mg/dl (N: 9–11), P:
6.8 mg/dl (N: 3.7–5.4) ALP: 194 U/l (N: 105–420) and simul-
taneous PTH was 10.6 pg/mlml (N: 15–69) Low dose calcitriol
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treatment was started. At 13 years of age, she was referred to us for
blood glucose regulation and insulin had to be reintroduced due to
an increase in HbA1c to 8.4%. She was the second child of
unrelated parents. Her grandmother had type 2 diabetes, and a
maternal aunt had ptosis. On physical examination, height was
133.5 cm (!3 p) and BMI 12.2 kg/m2 (!3 p).She had bilateral
ptosis, external ophthalmoplegia, macular dystrophy, and sensor-
ineural hearing loss at high frequencies. She had no weakness, and
neurological examination was otherwise normal. Persistently high
lactate combined with the clinical phenotype led to muscle biopsy
showing ragged-blue fibers and cytochrome-c-oxidase negative
fibers compatible with mitochondrial myopathy. Conclusion:
Diabetes mellitus accompanying hypoparathyroidism, is an
expected finding in autoimmune polyglandular syndrome. This
patient reminds that it may also be seen in mitochondrial disease,
however rare. Thus one should consider mitochondrial disease in
differential diagnosis of patients with multiple endocrine abnorm-
alities even when weakness or myopathy is absent. Also complete
endocrine evaluation should be part of mitochondrial disease.
P2-245
Association of Ghrelin Levels and Insulin Resistance
in Small for Gestational Age Rats
Wangkai Liu, Zhenyu Shen, Minlian Du, Siqi Zhuang, Huamei Ma

Department of Pediatrics, SUN Yat-sen University, First Affiliated
Hospital, Guangzhou, China

Background: Because ghrelin is closely linked to insulin
resistance and type 2 diabetes mellitus in adults, ghrelin might also
participate in the development and progression of pathological
changes in insulin resistance in SGA infants. Objective and
hypotheses: This study aimed to determine insulin sensitivity
index (ISI), variation in ghrelin levels, and their relationship in
small for gestational age (SGA) rats. Method: The SGA animal
model was established by the starvation method in pregnant rats.
Experimental rats were grouped by body length and body weight
4 weeks after birth. Rats were divided into the following groups:
i) SGA with growth catch-up (group S1, nZ26); ii) SGA without
growth catch-up (group S2, nZ31); and iii) normal matched
controls composed of male rats whose mothers ate and drank
freely during pregnancy (nZ27). Body weight and serum ghrelin
levels were measured 4 weeks after birth. Body weight, and levels
of serum ghrelin, blood glucose, and insulin on an empty stomach
were measured when the rats were 12 weeks old, and then the ISI
was calculated. Correlations of all indices were examined. Results:
The ISI of 12-week-old SGA rats (group S1: 2.00G0.58 and group
S2: 2.23G0.58) was significantly lower than that in controls
(3.17G0.54, both P!0.05). Serum ghrelin levels in SGA rats
(group S1: 1.357G0.548 ng/ml; group S2: 1.428G0.714 ng/ml)
were lower than those in controls (1.843G0.459 ng/ml), but this
difference was not significant (PO0.05). Ghrelin levels in 12-week-
old SGA rats were negatively correlated with fasting insulin levels
in blood (rZK0.836, P!0.01), and positively correlated with the
ISI (rZ0.810, P!0.01). Conclusion: A decrease in ghrelin levels
is correlated with insulin resistance in adult rats that are born
SGA. Low levels of ghrelin may result from insulin resistance.
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Protective Effects of Combined Intervention with
Adenovirus Vector Mediated IL-10 and IGF1 Genes on
Endogenous Islet b Cells in Nonobese Diabetes Mice
with Onset of Type 1 Diabetes Mellitus
Tang Li

Affiliated Hospital of Qingdao University, Qingdao, China

Introduction: To investigate the protective effects of
combined intervention with adenovirus vector mediated inter-
leukin 10 (IL-10) and insulin-like growth factor 1 (IGF1) genes on
islet b cells in nonobese diabetes (NOD) mice with type 1 diabetes
mellitus (T1D) at early stage.Methods: Twenty-four female NOD
mice at onset of diabetes and aged 17–20 weeks old were randomly
divided into four groups. Mouse 1, 2 and 3 groups were
intraperitoneally injected 0.1 ml of Ad-mIGFIGF11, Ad-mIL-10,
and combined Ad-mIGF1 and Ad-mIL-10, respectively. Mouse 4
group were used as diabetes control. In addition, six age- and sex-
matched non-diabetic NOD mice were intraperitoneally injected
0.1 ml of PBS and assigned five group as normal controls. All mice
were weekly monitored for body weight, urine glucose and blood
glycose, and sacrificed 3 weeks after injection. Their serum levels of
IL-10, IGF1, IFN-g, IL-4 and C-peptide were measured and the
degree of insulitis and the local expression of IGF1 and IL-10 gene
were observed. Results: 1) IL-10 and IGF1 levels in serum and
pancreas were enhanced in 1, 2, and 3 groups; 2) serum INFg level
was decreased while serum IL-10 and IL-4 levels were increased in
1, 2 and 3 groups, and these alterations were more significant in
three group than 1 and 2 groups (P!0.01); 3) C-peptide level was
not enhanced in 1 group, but significantly increased in 2 and 3
groups, and these increases were more significant in the latter
(P!0.01); 4) Three weeks later, the body mass of mice in 2 and 3
groups decreased significantly (P!0.05). Conclusion: The
administration of adenovirus vector mediated IL-10 and/or IGF1
gene showed limited immune regulatory and protective effects on
islet b-cells in NOD mice with T1D at early stage, and no
significant reduction in insulitis, blood glucose and body weight.
Funding information: The project was sponsored by the
National Natural Science Foundation of China (81170762) and
Shandong Province Natural Science Foundation (Y2008C50).
P2-247
A Case of Donohue Syndrome: New Genetic Mutation
and Added Phenotypic Characteristics
Fawzia Alyafei, Mahmoud Zyoid, Ashraf Soliman,
Anas Abdulkayoum, Rawia Jarir, Bader Kurdi, Laila Mahmoud

Hamad Medical Hospital, Doha, Qatar

Background: Leprechaunism (Donohue syndrome) is an
extremely rare AR disease that presents with special phenotypic
features including severe type of insulin resistance with high
mortality in infancy. Case study: R 3 1⁄2 months old Syrian girl,
born at 35 weeks of gestation with Asymmetrical IUGR. She
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developed hyperglycemia from day1 of life O150 mg/dl (350C/K
60 mg/dl) and her serum insulin and c-peptide were very high
(772 uU/ml and 29.9 ng/ml, respectively). Insulin infusion was
started with requirement between 0.4–0.5 unit/kg/day to keep her
BG ! 200 mg/dl. After the first month, her insulin requirement
decreased spontaneously and the insulin was stopped for
7–10 days three times (average BG Z130C/K55 mg/dl despite
the presence of severe hyperinsulinemia (1900 and 2875 uU/ml).
By the second month, facial dysmorphism became obvious in the
form of prominent eyes and maxilla, upturned nose, large and low
set ears, thick lips, gum hyperplasia, long narrow face, thick eye
brows hypertrichosis of the forehead and the back, long feet and
button-like nipples. CGMS recorded average BGZ350C/K
100 mg/dl while off insulin with fluctuating levels (hypo- and
hyperglycemia) and average BG Z300C/K 50 mg/dl) while on
insulin infusion. She was started on Metformin (50 mg PO aily),
and her CGMS showed a reasonably good response to metformin
with average BG of 150 mg/dl compared to BG on insulin.
Continuous nasogastric feeding (NGT) with pancreatic enzyme
replacement to prevent hypoglycemia was associated with weight
gain. Genetic study revealed a peculiar autosomal recessive of
INSR homozygous mutation (c.3583AOT p.Lys1195*). Both
parents were carriers. Discussion: We report a case of Donohue
syndrome with a peculiar mutation. Using CGMS showed clearly
her glycemic abnormalities and response to different therapies.
Metformin was successful therapy that maintained BG in the
normal range most of the times. She had exocrine pancreatic
insufficiency (not described before in DS) that responded well to
pancreatic enzyme replacement. Conclusion: We described a cae
of DS with peculiar genetic homozygous mutation of the INSR
gene and some new phenotypic features (pancreatic insufficiency)
and reasonable response to metformin therapy.
P2-248
Genetic Analysis and Follow-Up of 23 Neonatal
Diabetes Mellitus Patients in China
Cao Bingyana, Gong Chunxiua, Wu Dia, Lu Chaoxiab, Liu Fangb,
Liu Xiaojingc, Zhang Ying-xianc, Gu Yia, Qi Zhana, Li Xiaoqiaoa,
Liu Mina, Li Wenjinga, Su Changa, Liang Xuejuna, Feng Meid
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aBeijing Children’s Hospital, Beiing, China; bInstitute of Basic
Medical Sciences, Peking Union Medical College, Beiing, China;
cZhengzhou Children’s Hospital, Zhengzhou, China; dShanxi
Children’s Hospital, Shanxi, China

Objective: To study the clinical features and gene mutations of
neonatal diabetes mellitus (NDM) in Chinese patients. Methods:
Patients with clinically diagnosed NDM were subjected to genetic
screening by targeted gene capture of the genes associated with
glucose metabolism, and followed up. Results: Of the 23 cases of
NDM studied, 16 (69.6%) were permanent neonatal diabetes
mellitus (PNDM), 6 (26.1%) were transient neonatal diabetes
mellitus (TNDM) and the remainder was unclassified and lost to
follow-up. Symptoms at onset included fever, fainting, polydipsia
and polyuria, glycosuria and seizure. All TNDM patients
responded to insulin treatment. Three patients were successfully
switched to glyburide; four cases were restarted on insulin due to
glyburide resistance; one stopped oral glyburide because of serious
gastrointestinal reactions and in other 8 cases glyburide was not
tried until the last follow-up. The mean HbA1c of patients on
insulin was 7.5% and in those switched to glyburide was 6.5%.
Among 16 PNDM cases, 6 (38.5%) were found to have known
KATP channel mutations, including one case of ABCC8 and five
cases of KCNJ11 gene mutations. Novel non-KATP mutations
including EIF2AK3, GLIS3 and SLC19A2 were found in three
PNDM patients. One ABCC8/G296R mutation was found among
six TNDM cases. Conclusion: Atypical symptoms such as seizure
may be seen initially in NDM cases. Insulin therapy is effective in
both TNDM and PNDM. About one-third of PNDM patients in
the present study had KATP mutations and glyburide therapy was
effective in three patients. Funding information: This work was
supported by the Open Research Project of Shanghai Key
Laboratory of Diabetes Mellitus(SHKLD-KF-1304).
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Level of Knowledge about Type I Diabetes Mellitus
among Nurses Employed at Endocrinological
Dispensaries
Akmaral Tashmanovaa,b

aCenter for the Scientific and Clinical Study of Endocrinology,
Tashkent, Uzbekistan; bTashkent Pediatric Medical Institute,
Tashkent, Uzbekistan

Objective and hypotheses: The work was initiated to assess
basic level of knowledge on essential concepts of type I diabetes
mellitus among nurses employed at regional dispensaries of
Uzbekistan. Method: We tested 194 nurses employed at the
endocrinologist’s offices and regional endocrinological dispen-
saries to assess level of knowledge on essential concepts of type I
diabetes mellitus by means of a 20-question test made up under a
5-day training program in the School of Diabetes. Results: The
testing demonstrated that initial basic level of knowledge among
nurses in Uzbekistan as a whole was 65%, the highest one being
registered in Tashkent (83%), the lowest one in Djizak (55%),
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Bukhara (58%) and Khorezm (58%) regions. Analyzing answers to
each question we found that there were 91.8% of right answers to
questions about distinguishing features of type I and type II
diabetes mellitus, 89% of respondents gave right answers to
question about changes in blood glucose upon insulin deficiency to
indicate good level of knowledge on these concepts in Uzbekistan
as a whole. 70% of nurses knew a thing or two about glucagon. 56%
chose right answer to a question about macronutrients (proteins,
fats or carbohydrates) facilitating increase of blood glucose. 82% of
nurses knew normal values of glycemia. Only 57% of respondents
had a good command of type I DM criteria of compensation in
children and adolescents. 42% of respondents gave right answers
to questions about value of measurement of glycated hemoglobin.
Enquiry after training demonstrated the best results in Navoyi,
Surkhandarya, Tashkent, Kashkadarya and Samarkand regions
where right answers were given to 95-100% of questions. The
lowest level of knowledge was found in Djizak, Bukhara and
Khorezm regions indicating necessity of the repeated training and
build-up of control over the regions. Conclusion: The tested
nurses did not have adequate knowledge about clinical picture and
pathogenesis of diabetes mellitus, misapprehending first-aid
treatment upon acute complications and having a vague idea
about insulin injection technique. Constant monitoring of a
diabetic self-control should be performed by all health care
professionals.
P2-250
Recombinant Human IGF1 Treatment in Patients with
Insulin Receptor Mutations Resulting in Donohue
Syndrome: A 10-Year Experience in a Tertiary Centre
Nicola Improdaa, Harshini Katugampolaa, Pratik Shaha,b,
Hannah Gordona, Rakesh Amina,b, Catherine J Petersa,b,
Robert K Semplec, Mehul T Dattania,b

aLondon Centre for Paediatric Endocrinology, Great Ormond Street
Hospital for Children NHS Trust, London, UK; bInstitute of Child
Health, London, UK; cDepartment of Clinical Biochemistry,
University of Cambridge, Institute of Metabolic Science,
Addenbrooke’s Hospital, Cambridge, UK

Background: Donohue syndrome (DS) is the most severe
form of insulin-resistance due to autosomal recessive mutations in
the insulin receptor gene. Previous reports demonstrate a role for
recombinant human IGF1 (rhIGF1), however optimal treatment
strategy remains unclear. Case series: Four males with DS have
been treated with bolus rhIGF1 (see table below). They had no
IGF1 response on an IGF1 generation test. No long-term side
effects of rhIGF1 were reported. Conclusion: High dose rhIGF1 is
safe and can mitigate metabolic abnormalities in patients with DS.
We report survival into adolescence in a patient with no severe
comorbidities, in whom the fast tolerance dramatically improved
on rhIGF1 and long-term growth was relatively preserved.
Although a twice daily regimen is the most frequently reported,
8 h administration may be required to optimise metabolic control,
as demonstrated in Patient 2.
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Table 1. (for abstract P2.250)

Patient 1 2 3 4

Current age (years) 11.5 0.8
Age death (years)/cause of death 14.7/unknown (recurrent sepsis

and ketoacidosis)
1.3/liver dysfunction; respiratory

infection
Mutation p.R1092Q (tyrosine kinase

domain)
Paternal c.576COG. p.I119M

and maternal c.3334COT,
p.R1039X

p.G84Q (alpha subunit) c.1924TOC, p.W642R

Age (years) commencement
rhIGF1

1.9; restarted at 13.4 1.6 (IGF1CIGFBP3 until age 8) 0.1 0.1

Therapy duration (years) 3.3 (2 trials) 10 0.3 0.5
Height/weight SDS pre-rhlGF1 K7.1/K5.48 K1.96/K2.36 K2.1/K5 K7/K5.45
HbA1c (%) pre-rhlGF1 18.7 4.9 NA 5.9
Starting rhlGF1 dose
(mcg/kg per day}

40 80 67 70

Frequency Once daily 12 h 12 h 12 h
Latest rhlGF1 dose
(mcg/kg per day}

590 325 116 150

Frequency Once daily 8 h 12 h 12 h
Latest feeding Oral Oral/continuous enteral

overnight
Continuous parenteral Bolus/continuous enteral overnight

Fasting time pre IGF1/on rhlGF1 NA/12 h 2 h/8 h 1–2 h/1–2 h 2 h/2 h
Latest height/weight SDS K7.1/K4.2 K2.89/K1.7 NA/K4.95 K7.19/K5.12
Latest HbA1c (%) on rhIGF1 11.5 6.7 NA 5.2
Latest daily mean glucose
(mmol/l)

24.3 9.7 5.7 9.2

NA – not available.
P2-251
Sick Day Rule: Survey of Parents of Children with
Type 1 Diabetes (Experience and Knowledge)
Juliana Chizomam Agwua, S May Ngb, J Drewc, J Edged, M Kershawe,
N Wrightf, C Gardnerg

aSandwell and West Birmingham NHS Trust, West Midlands, UK;
bSouthport and Ormskirk NHS Trust, Ormskirk, Lancashire, UK;
cNottingham Children’s Hospital, Nottingham, UK; dOxford
Children’s Hospital, Oxford University Hospitals NHS Trust, UK,
Oxford, UK; eBirmingham Children’s Hospital NHS Foundation
Trust, West Midlands, UK; fSheffied Children’s Hospital, Sheffield,
UK; gWarwickshire County Council, Warwickshire, UK

Background: Inappropriate management of illness/stress,
accidental or deliberate insulin omission are some of the causes
of Diabetes ketoacidosis (DKA) in patients with established
diabetes. During illness, patients with type 1 diabetes are advised to
monitor for hyperglycaemia and ketosis, maintain fluid intake and
if required, to administer supplemental insulin. Previous studies
have confirmed that comprehensive diabetes self- management
education (DSME) programs on management of sick days and
availability of telephone support can lead to a reduction in the
rates of DKA. Objective and hypotheses: The aim of the study
is to establish parent’s experience of self-management education
programs and out of hours telephone support. In addition we
evaluated their knowledge of sick day rules. Method: Parents of
children with Type I diabetes completed an online questionnaire
posted (October 2014-February 2015) on social media fora
popular with parents of children with diabetes living in United
Kingdom. The questionnaire was set up to allow only one response
per internet protocol (IP) address. The questionnaire was validated
for consistency by a panel of parents. It tested four domains
of sick-day self-management; glucose monitoring, ketone
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monitoring, fluid intake and supplemental insulin administration.
It also sought information on their experience of self- management
education programs and telephone support. Results: completed
the questionnaire. Median duration of their child’s diabetes was
three years. Median age of their children was ten years. 86%
reported receiving training on managing sick days. Of these the
majority (52.2%) received this as an informal session at diagnosis,
with only 6.3% receiving annual updates. 32.7% reported that they
received an information leaflet only with no formal or informal
teaching session. The majority (52.1%) had access to their diabetes
team out of hours, whilst 14.6% had access to ward staff/Paediatric
Registrar for advice. Other popular sources of information when
dealing with illness included other parents (49.2%), Facebook
(63.3%) and Google (31.5%). Worryingly 40% either did not know
what to do in the presence of raised blood glucose (BG) and high
blood ketones (BK) or would have taken no action to prevent DKA
Conclusion: Survey results highlight the need to improve quality
of sick day rule education programs for parents of children with
type 1 diabetes. Funding information: This work was supported
by funding from ACDC (Association of children’s diabetes
clinicians) in United Kingdom who payed for the online survey.
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Brachial Flow Mediated Dilation and its Relation to
Osteoprotegerin in Type 1 Diabetes Mellitus
Eman Sherief, Omneyia Youssef, Karim Abd El-Tawab,
Hoda Ez-elarab, Moaz Ibrahim, Nermine Amr

Ain-Shams University, Cairo, Egypt

Background: Type 1 diabetes is a risk factor for cardiovascular
disease. Osteoprotegerin is a predictor of cardiovascular disease.
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Endothelial dysfunction is the earliest event in atherosclerosis and
subsequent cardiovascular disease. Flow mediated dilation (FMD)
of brachial artery can be used to detect endothelial dysfunction.
Objective and hypotheses: To assess FMD of brachial artery in
Type 1 diabetes and its relation to serum osteoprotegerin level.
Method: Forty type 1 diabetic children were compared with 40
controls. All underwent anthropometric assessment, measurement
of lipids, HbA1c, albumin: creatinine ratio, and serum osteopro-
tegerin. FMD of brachial artery was assessed by measuring
brachial artery diameter at baseline (A) and at one minute after
release of pressure (B). The absolute change in brachial artery
diameter in mm (FMD (B – A)), and the delta change (D FMD)Z
(B – A)/A were estimated. Results: The mean (SD) age of patients
was 12.1 (4.2) years, mean (SD) diabetes duration was 4.5 (3.7)
years. No significant difference in age, gender, height SDS, weight
SDS, BMI SDS, waist circumference SDS, and mean blood pressure
existed between patients and controls. Serum osteoprotegerin,
total cholesterol, and LDL-Cholesterol were significantly higher
while HDL-Cholesterol was significantly lower among patients
(P ! 0.05). Brachial artery diameter at 1 minute after release of
pressure (B), absolute difference FMD (B – A), and Delta change
(D FMD) in brachial artery diameter were significantly lower in
patients (P ! 0.001). No significant correlation existed between
osteoprotegerin and brachial artery FMD (P O 0.05). LDL-
Cholesterol negatively correlated with FMD (B – A), and D FMD
(B – A) while osteoprotegerin positively correlated with
triglycerides. Conclusion: Endothelial dysfunction and risk of
atherosclerosis exist early in children with type 1 diabetes. Early
recognition of these events is important to prevent progression of
atherosclerosis and cardiovascular disease at an early age.
P2-253
Value of the Intrarenal Arterial Resistivity Indices and
Different Renal Biomarkers for Early Identification of
Diabetic Nephropathy in Type 1 Diabetic Patients
Ahmed Battaha, Soha Abd El Dayemb, Abo El Magd El Bohya,
Amal El Shohabya, Nagwa Abd Allahb

aCairo University, Cairo, Egypt; bNational Research Centre, Dokki,
Cairo, Egypt

Objective: To compare resistivity index (RI) in type 1 diabetic
patients and normal controls, secondly to evaluate whether high RI
is associated with different biomarkers of diabetic nephropathy
(DN) as early detection of DN offers the best chance of delaying or
possibly preventing progression to end-stage renal disease.
Patients and methods: The study included 62 type 1 diabetic
patients and 30 healthy volunteer of the same age and sex. Blood
sample was taken for assessment of glycosylated hemoglobin, lipid
profile and urine sample was taken for assessment of albumin/
creatinine ratio, Neutrophil gelatinase-associated lipocalin
(NGAL), liver-type fatty acid binding protein (L-FABP) and
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kidney injury molecule-1(Kim-1). 45 diabetic patients & 30
control did renal Doppler. t-test or Mann Whitney – U test for
independent variables, Pearson’s or Spearman correlation analysis
were used. Results: The mean age of diabetic patients was 16.3G
1.5 yrs, and mean duration of diabetes was 9.4G2.9 years. RI,
albumin/creatinine ratio, NGAL, Kim-1, L-FABP and uric acid
were significantly higher in diabetics than controls and in
microalbuminuric diabetics compared to normoalbuminuric
diabetics. In normoalbuminuric diabetics, RI, NGAL, Kim-1 and
L-FABP were significantly higher compared to controls. The
study revealed significant lpositive correlation between the RI
in diabetics and both KIM-1 & albumin/creatinine ratio.
Conclusion: Increased RI & renal biomarkers in diabetics are
early sensitive specific markers of DN, even preceded the
development of microalbuminuria, denoting that they can be
used as an early and sensitive markers for early detection of DN.
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Can We Rely on Finger Stick Haemoglobin A1c?
Comparison of Levels Assayed by DCA 2000 with IFCC
Reference Method in a Paediatric Cohort
Gianluca Tornesea,b, Nadia Milica, Laura Spettia, Daniela Gembrinia,
Carmen Loganesa, Maria Chiara Pellegrinb, Lucia Radilloa,
Oriano Radilloa, Elena Faleschinia, Alessandro Venturaa,b

aInstitute for Maternal and Child Health IRCCS “Burlo Garofolo”,
Trieste, Italy; bUniversity of Trieste, Trieste, Italy

Background: DCA 2000 is still a very popular device to
determine HbA1c levels in diabetes practices through a finger
stick. It allows clinicians to give immediate feedback to patients
and to make changes in diabetes management during the three-
monthly assessment. Objective and hypotheses: To compare
HbA1c values measured with DCA 2000 with corresponding
values measured with IFCC (considered as the reference method)
in a single paediatric centre, to assess the reliability of DCA values.
Method: 100 Caucasian paediatric patients (47 female; median
age 13.2 years, IQR 9.5–15.9) with type 1 diabetes mellitus were
enrolled during their annual review. HbA1c was measured for each
patient using both the DCA 2000 and the laboratory IFCC assay.
Results: The laboratory HbA1c values ranged 26–102 mmol/mol
had a median of 62.4 mmol/mol (IQR 52.0 – 72.1). The DCA 2000
HbA1c values had a median of 8.1% (IQR 7.3 – 8.9) which
corresponded to 64.5 mmol/mol (IQR 56.0 – 73.8). Values
between the two methods were strongly correlated (Spearman,
rZ0.951, P ! 0.001) with a median of difference (DCA – IFCC)
was 2.1 mmol/mol (IQR -0.2 – 5.1). Nevertheless DCA levels were
tendentially higher than IFCC laboratory values; a U-shaped
relationship has been found when comparing the IFCC values with
the differences between the two methods, with major disagree-
ments found at lower and higher HbA1c levels. Conclusion: DCA
2000 is a valid tool in everyday practice, with good agreement with
IFCC reference method. However, it should be kept in mind that
disagreements increase for extreme levels in a U-shaped fashion.
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Significant Impact of Nocturnal Melatonin Secretion
on Obesity-Related Metabolic Disorders in Children
and Adolescents
Johanna Overberga, Peter Kühnena, Andrea Ernertb, Heiko Krudea,
Susanna Wieganda

aDepartment of Pediatric Endocrinology and Diabetology, Charité
Children’s Hospital, Universitätsmedizin Berlin, Berlin, Germany;
bDepartment of Biometry and Clinic Epidemiology, Charité
Universitätsmedizin Berlin, Berlin, Germany

Background: In addition to its function in circadian rhythm
Melatonin plays an important role in energy metabolism and body
weight regulation. In animals pinealectomy induces insulin
resistance and administration of melatonin to diabetes prone
rats ameliorates their glucose metabolism. Furthermore loss-
of-function mutations of the melatonin receptor gene are
associated with insulin resistance and DM II in humans.
Objective and hypotheses: So far the effect of melatonin on
energy metabolism in childhood remains unclear. As obese
adolescents were found to have disturbed and shifted sleep
rhythm a link between low melatonin secretion and impaired
glucose metabolism was suggested. We therefore aimed to explore
the effect of nocturnal melatonin secretion on glucose metabolism
in obese children and adolescents.Method:We performed a cross
sectional study of 148 obese (O97.percentile) children and
adolescences (10–17 years). Based on fasting blood samples,
insulin resistance was defined as age and sex adjusted R-HOMA
O95. percentile (using Allard percentiles) and correlated with
nocturnal Melatonin secretion. Melatonin secretion was measured
as its main metabolite 6-sultatoxymelatonin normalized to
urinary creatinine in the first morning urinary void. Results:
Subjects with insulin resistance (nZ101) showed significant lower
nocturnal melatonin levels (PZ0,004). The median ratio of
6-sulfatoxymelatonin to creatinine was 24.3 ng/mg (1st quartile Z
15.7 ng/mg; 3rd quartileZ33.0 ng/mg) among subjects with
insulin resistance vs 32.8 ng/mg (1st quartileZ23.1 ng/mg; 3rd
quartileZ42.7 ng/mg) among those with unimpaired insulin
secretion. Adjusted for age, sex and Tanner status the effect
remained significant. Conclusion: We found a strong association
of lower nocturnal melatonin secretion and insulin resistance in
obese children. To increase melatonin levels – either endogenously
by prolonged nighttime darkness or exogenously by supple-
mentation – might be one future strategy in management of
obesity-induced morbidity.
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Exposure to Phthalates and Phenols in Relation to
Gestational Blood Glucose Homeostasis
Benjamin G. Fishera, Hanne Frederiksenc, Anna-Maria Anderssonc,
Anders Juulc, Ajay Thankamonya, Ken K. Ongb, David B. Dungera,
Ieuan A. Hughesa, Carlo L. Acerinia

aDepartment of Paediatrics, University of Cambridge, Cambridge,
UK; bMRC Epidemiology Unit, Institute of Metabolic Science,
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Cambridge, UK; cDepartment of Growth and Reproduction,
Rigshospitalet, University of Copenhagen, Copenhagen, Denmark

Background: Endocrine disrupting chemicals (EDCs), such as
phthalates and bisphenol A (BPA), have been associated with
insulin resistance (IR) and type 2 diabetes (T2D) in non-pregnant
adults. By contrast, recent pilot studies of pregnant women found
negative associations between phthalates and blood glucose, and a
lack of association with BPA. No studies have examined gestational
IR or secretion in relation to EDC exposure. Objective: To
confirm these results and explore associations with IR and
secretion. Methods: 259 mothers without T1D/T2D with
singleton male pregnancies were recruited as part of larger
prospective study (Cambridge Baby Growth Study). Serum was
collected at 10-12 weeks’ gestation. 27 EDCs (16 phthalate
monoesters, 9 phenols) were measured using liquid chromato-
graphy/tandem mass spectrometry. Summed levels were calcu-
lated for di(2-ethylhexyl)phthalate metabolites (SDEHPm) and all
phthalate metabolites (Sall.phth.m). Gestational diabetes mellitus
(GDM) was diagnosed from an oral glucose tolerance test at 28
weeks’ gestation using WHO criteria. Homeostasis Model
Assessment (HOMA)-IR and b-cell function were calculated.
Regressions controlled for age, body mass index (BMI),
deprivation index, ethnicity, smoking, and parity. Results: Six
phthalates (MEP, MiBP, MnBP, MEHP, MECPP, MCiOP) and
three phenols (BPA, TCS, BP-3) were detectable in O60% samples.
Demographic variables and EDC levels did not differ between
women with (nZ47) and without GDM. Compared to quartile 1,
Sall.phth.m quartile 3 alone was associated with decreased odds of
GDM [adjusted-OR (95%CI) 0.13 (0.03-0.56), PtrendZ0.037]; no
other EDCs were associated with GDM in continuous or
quartile analyses. SDEHPm (adjusted-bZ0.241, PZ0.004) and
Sall.phth.m (adjusted-bZ0.254, PZ0.001) were positively
associated with 2-h blood glucose. No EDCs were associated
with HOMA-IR, HOMA-b-cell function, or disposition index.
Conclusion: Serum phthalate levels were associated with
stimulated blood glucose levels. Their association with GDM
risk suggests a non-monotonic dose-response relationship. EDC
exposure was not associated with perturbations of gestational IR or
secretion. Funding information: This work was supported by a
European Union Framework V programme, the World Cancer
Research Fund International, the Medical Research Council (UK),
the Newlife Foundation, the EvelynTrust, and the NIHR (National
Institute for Health Research) Cambridge Biomedical Research Centre.
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Developing a Targeted, Mobile-Health Technology
(E-Book) to Promote Self-Care During Diabetes
Transition
Andrew Dwyera, Samaita Unala,b, Severine Emmanouilidisb,
Marie-Paule Aquarone-Vaucherb, Silvia Picharda,b, Teresa Gyurigab,
Joelle Korpesa, Francois Jornayvaza, Elena Gonzalez-Rodrigueza,
Eglantine Elowe-Gruaub, Sophie Stoppab, Anne Zanchi-Delacretaza,
Jardena Pudera, Francesca Amatia, Therese Bouthorsb,
Franziska Phan-Huga,b, Nelly Pittelouda,b, Michael Hauschilda,b
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Background: For young adults with type 1 diabetes, transition
from a paediatric setting to an adult care setting is a vulnerable
period with risks for gaps in care. These emerging adults need to
develop skills for managing their diabetes yet it is often challenging
to cover all anticipatory guidance topics related to type 1 diabetes.
In the context of a structured transition clinic, we hypothesized
that by leveraging teens’ facility with technology and market-
ing/design we could develop a user-friendly mobile health
application to facilitate diabetes self-care. Objective and
hypotheses: The aim of this project was to develop a mobile
health application (e-book) to promote self-care for emerging
adults with type 1 diabetes and assess its acceptability. Method:
Development of the e-book was loosely structured on McGuire’s
communication-persuasion matrix (1998) that posits 6 factors
impact consumer behaviour in response to messages. Chapters (i.e.
1–2 page lay texts) were developed by a multidisciplinary team
(both paediatric/adult) focusing on young adult topics and a
design team helped develop e-book graphics and branding.
Healthcare providers and transition patients were surveyed on
acceptability. Results: We identified 28 topics (e-book chapters)
spanning type 1 diabetes knowledge, self-management and
anticipatory guidance for young adults. The six persuading factors
include: source (expert stakeholders), message (diabetes education
via stylized e-book), channel (private, tablet/smartphone), receiver
(16–25 years, tech savvy), and destination (effective health
promotion communication). Initial acceptability ratings from
providers within a pluridisciplinary team were high and analysis of
patient feedback is onging. Conclusion: We successfully
developed a novel e-book specifically targeted to the needs of
young adults with type 1 diabetes. Acceptability of this e-book
underscores the utility of a mobile health intervention that can be
used privately as a real-time health promotion resource for
facilitating self-care.
P2-258
Cardiac Autonomic Neuropathy is Highly Predictive
for Survival in Children with Mauriac Syndrome
Margarita Arshinkova, Olga Slavcheva, Maia Konstantinova

University Pediatric Hospital, Sofia, Bulgaria

Background: Diabetic autonomic neuropathy (DAN) is
predictive for subsequent mortality mainly due to terminal renal
insufficiency. DAN is screened by cardiac tests based on heart rate
variability (HRV). Aim: To assess cardiac autonomic neuropathy
(CAN) and its predictive value for survival in children with
Mauriac syndrome. Material and methods: The study included
12 patients with Mauriac syndrome (growth retardation,
hepatomegaly and delayed puberty, seven boys, five girls). Ten
were born 1980–1987 and two children 2005-2007. Time-domain
and frequency-domain analyzes of R-R intervals of ECG at rest
and during sympathetic and vagal stimuli were employed.
Deviations out of referent 25–75 percentiles or G2 standard
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deviation scores (SDSs) were accepted as abnormal for heart rate
(HR), HRV at rest, deep breathing (DB) and Valsalva maneuver
and for total power (TP) and low/high frequency (LF/HF) of
spectral analysis. The results were compared with 346 healthy
controls and 202 diabetic children with normal growth. Results:
The children with Mauriac syndrome had mean age at diagnosis
3.4G2.5 year (eight months to 8.3 years), younger than other
diabetic children (P!0.05); mean age at the investigation 15.3G
2.7 (9.7 – 17.9 years); diabetes duration 12.1G3 years (7.6 – 15.9);
mean HbA1c 10.9G2.17% (4.2–6). Growth retardation was
K3,27G0.92 SDS. They had one or more late diabetic
complications. The deviations below 25th percentile for TP, CV,
DB, Valsalva and over 75th percentile for HR and LF/HF were
100% in the group. Mean SDSs for all HRV parameters were
statistically different from healthy controls and diabetic children
with normal growth/no late complications. (P ! 0.05). At present,
8 out of 10 patients born before 1987 were not alive. Main reason
for death was terminal renal insufficiency. Conclusion: Children
with Mauriac syndrome developed CAN before age of 18 years
together with other late complications. CANpredicted poor survival.
P2-259
Predictors of Cystic Fibrosis-Related Diabetes (CFRD)
in Patients with cf and Pancreatic Insufficiency
Joseph Meyerovitcha,c, Rony Be’eri Berkowizc, Meir Mei-Zahavb,c,
Hannah Blaub,c, Huda Mussaffi-Georgyb,c

aThe Jesse Z and Sara Lea Shafer Institute for Endocrinology and
Diabetes, National Center for Childhood Diabetes, Schneider
Children’s Medical Center of Israel, Petah Tikva, Israel; bPulmonary
Unit, Schneider Children’s Medical Center of Israel, Petah Tikva,
Israel; cSackler Faculty of Medicine, Tel Aviv University, Tel Aviv,
Israel

Background: Cystic fibrosis (CF) is the most common genetic
sever disease in Caucasian populations. It is crucial to identify
patients with CF who are at increased risk of acquiring CF-related
diabetes (CFRD). Objective: To identify potential demographic,
clinical, and laboratory predictors of CFRD in patients with CF.
Method: The study group included patients more than 10 years of
age with CF and pancreatic insufficiency who attended the CF
clinic in 1999-2013. The following data were collected: demo-
graphics, anthropometric and laboratory data including annual
oral glucose tolerance test (OGTT) values. Findings were
compared between patients with CFRD and those with normal
glucose tolerance (NGT) or impaired glucose tolerance (IGT).
Results: Forty-four patients met the study criteria. The patients
with CFRD (NZ16) had significantly higher glucose levels at
60 and 90 minutes after OGTT, area under the curve (AUC) of
glucose, and HbA1c concentrations one and two years before
CFRD was diagnosed than the patients in whom CFRD did not
develop (nZ28). On multiple regression analysis, the best
predictor of CFRD was the AUC of glucose. Analysis of HOMA-
IR at diagnosis in patients without CFRD as compared to those in
whom CFRD developed, yielded a significant between-group
difference (0.95 and 1.78, respectively, PZ0.02). No significant
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differences were found in levels of insulin, C-peptide, and
C-reactive peptide. The rate of liver disease was higher in the
patients who acquired CFRD (62.5%) than in the patients with
NGT or IGT (28.6%; PZ0.028). There were no differences
between the two groups in BMI SDS, FEV1, or history of diabetes
in the family. Conclusion: Glucose levels at 60 and 90 minutes
after OGTTAUC, and HbA1c values may predict an increased risk
of CFRD. Insulin resistance appears to be the major cause of
CRFD. CFRD is apparently not preceded by a significant decrease
in insulin secretion.
P2-260
Adherence to Diabetes Care in Children and
Adolescents with Type 1 Diabetes Mellitus in Spain:
Results from the Chrystal Study
Juan Pedro López Sigueroa, Luis Alberto Vázquezb, Renata Villoroc,
Dingfeng Jiangd, Marı́a Merinoc, Jesús Reviriegob,
Magaly Perez-Nievesd

aHospital Regional Universitario de Málaga, Málaga, Spain; bEli Lilly
and Company, Madrid, Spain; cInstituto MaxWeber, Madrid, Spain;
dEli Lilly and Company, Indianapolis, IN, USA

Background: CHRYSTAL (Costs and Health Related qualitY
of life Study for Type 1 diAbetes mellitus pediatric patients in
Spain) is an observational study conducted in 2014 on a
representative sample of 275 patients aged 1-17 years with Type
1 Diabetes Mellitus (T1DM) in Spain. Objective and
hypotheses: One of the objectives of the study was to describe
the adherence to diabetes care using the Self Care Inventory (SCI),
and to compare results by HbA1c level for pediatric patients with
T1DM in Spain. Method: Patients were asked to respond to the
SCI, in a single visit, which is a 15-item self-report scale (each
ranged from 1 to 5, 5 being the highest possible adherence level) to
assess patients’ perceptions of their adherence to diabetes self-care
recommendations including the following dimensions: blood
glucose testing and monitoring, insulin and food regulation,
exercise, and emergency precautions. The overall and groups
dimensions mean scores for CSI were calculated. Results by
HbA1c level (HbA1c !7.5% vs HbA1c S 7.5%) were analyzed by
Mann-Whitney U test. Results: Overall adherence scores were
4.03 (HbA1c !7.5%, nZ161) vs 3.87 (HbA1c S 7.5%, nZ114),
(PZ.047). ‘Blood glucose regulation’, ‘Insulin and food regulation’,
and ‘Emergency precautions’ are significantly different by HbA1c
level (4.58 vs 4.43, PZ.035; 4.08 vs 3.88, PZ.027; and 4.72 vs 4.63,
PZ.028, respectively). ‘Exercise’ had the lowest adherence score
but does not statistically differ by HbA1c level (3.11 vs 3.17, PZ
.588). Conclusion: Perception of adherence to diabetes care is an
important factor to consider while managing diabetes. Overall
adherence and some dimensions significantly differ by HbA1c
levels. Consistently with the literature, the study concludes that
children and adolescents’ with higher levels of self-care were
associated with better HbA1c levels than those with lower levels
of self-care. Funding information: This work was supported by
Eli Lilly and Company.
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Gaining from Patient Experience on a Local Level: The
Introduction of Annual Questionnaires for Children
and Teenagers with Diabetes
Emily Cottrell, Manju Chandwani, Frances Hanson, James Wong

Leeds Teaching Hospitals, NHS Trust, Leeds, UK

Background: The children and teenage diabetes team
currently care for 270 patients in the region and includes speciality
doctors, specialist nurses, dieticians and psychologists. Objective
and null hypothesis: To evaluate the strengths and weaknesses
of the local care provided by the team, and learn from current
patient experience. Method: An anonymous questionnaire was
completed by diabetic patients aged 9–20 years when attending
clinic appointments. It included tick box answers, rating scales and
free text answers. Results: Feedback from 113 patients in 2013 was
overwhelmingly positive, but allowed the team to identify key
areas for development. Patients felt that the waiting room
environment lacked educational information on diabetes, and
reported inadequate emotional support and access to psychology
appointments. Following the 2013 study, the team has relocated to
a dedicated clinic for diabetic patients. Two psychologists also
began working with the team and emotional wellbeing screening
was introduced for all patients. The study was repeated in 2014
and completed by 114 patients, showing an encouraging response
to interventions made. 22% more patients had been offered a
psychology appointment, and 37% more patients found the
appointment useful. 87% of patients felt emotionally well
supported by the diabetes team compared to 79% prior to the
changes. There was also an improvement in feedback for waiting
times, appropriateness of environment and feeling welcome in
clinic. The 2014 study also helped to identified areas for further
improvement. Only 60% of patients were receiving written
treatment plans, and only 47% of patients received care by team
members designated to them. Conclusion: This patient ques-
tionnaire is an innovative method of obtaining honest and
constructive local feedback on current strengths as well as
identifying areas requiring improvement. We plan to repeat this
questionnaire annually to encourage continued patient partici-
pation, optimising the quality of diabetes care provided.
P2-262
Factitious Administration of Analogue Insulin to a
2-Years-Old Child
Nehal Thanawalaa, Sarah Cheneyb, Gwen Warkc, Mario Thevisd,
A Thomasd, V Tziaferia, James Greeninga

aUniversity Hospitals of Leicester NHS Trust, Leicester, UK;
bGloucestershire Royal Hospital, Gloucester, UK; cRoyal Surrey
County Hospital, Surrey, UK; dGerman Sport University Cologne,
Cologne, Germany

Background:Hypoglycaemia precipitated by factitious insulin
administration presents in a very similar way to hypoglycaemia
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caused by hyperinsulinism. It is difficult to ascertain clinically if
the hypoglycaemia is secondary to exogenous administration or
endogenous insulin secretion. Diagnosis is based on circumstantial
evidence and biochemical tests which include insulin and
C-peptide level. Objective and hypotheses: We would like to
report a case of a 2-years-old girl, who soon after diagnosis of type
1 diabetes, presented with severe hypoglycaemia on multiple
occasions, requiring intravenous dextrose infusion. Sustained
hypoglycaemia despite adequate management prompted further
investigations to look into the cause.Method: Insulin analysis was
performed using the Mercodia Iso-insulin assay and C-peptide
analysis was performed using the Mercodia C-peptide assay. To
determine the type of insulin present in the blood sample, a
combination of immunoaffinity purification, nano-liquid chroma-
tography and high resolution/high accuracy (tandem) mass
spectrometry (nanoLC-MS/MS) was employed. Results: Blood
tests during a hypoglycaemic episode demonstrated a high blood
insulin concentration of 270 pmol/l and low C-peptide levels of
!94 pmol/l.The remainder of the hypoglycaemia screen including
free fatty acid, 3-b hydroxybutyric acid, serum cortisol, free
carnitine, serum aminoacids, lactate and ammonia were all within
respective reference ranges. Mass Spectrometry demonstrated a
positive result for the insulin derivative Aspart (Novorapid).
However, pharmacokinetics were inconsistent with the last
injected dose of Novorapid. Moreover, only Actrapid charted for
the patient at that time, was being administered to the child in the
hospital, and not Insulin Aspart (Novorapid). Conclusion: The
presence of Novorapid insulin in the patient confirmed the cause
of unexplained hypoglycaemia to be 3rd party administration of
insulin. Following further investigations, the mother was
established as having administered the insulin as Munchausen
syndrome by proxy.
P2-263
Insulin Sensitivity in Adolescents with Gender
Dysphoria During Puberty Suppressing Therapy
with GnRH Agonists
Sebastian Schagena,b, Henriette Delemarre-van de Waala,b,
Sabine Hannemaa

aDepartment of Pediatrics, LUMC, Leiden, The Netherlands;
bDepartment of pediatric endocrinology, VUMC, Amsterdam,
The Netherlands

Background: In gender dysphoric adolescents GnRH agonists
can be used to suppress pubertal development of the natal sex. The
metabolic implications of the pubertal suppression have not yet
been explored. Insulin sensitivity is known to be influenced by
pubertal changes. During puberty a decrease in insulin sensitivity
is normally observed. Objective and hypotheses: The effects of
GnRH agonists on insulin sensitivity during 2 years of treatment
in adolescents with gender dysphoria were examined. We
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hypothesized that withdrawal of sex steroids by centrally blocking
the gonadotropic axis would cause insulin sensitivity to increase.
Method: 91 adolescents with GD, 41 male-to-females (MtF) and
50 female-to-males (FtM) receiving 3.75 mg of the GnRH agonist
triptorelin every 4 weeks, were studied by determining insulin
sensitivity (QUICKI) using fasting glucose and insulin serum
levels. Results: QUICKI (estimated marginal meansCSE) at the
start of treatment was 0.351 (0.005) in MtF, 0.354 (0.004) in FtM
and after 2 years 0.354 (0.004) in MtF and 0.358 (0.006) in FtM.
Conclusion: No significant change in insulin sensitivity occurred
during 2 years of treatment with puberty suppressing therapy in
genderdysphoric adolescents using GnRH agonists. Funding: An
unrestricted educational grant from Ferring Pharmaceuticals BV,
Hoofddorp, the Netherlands.
P2-264
Ethnic Variation in the Correlation of Waist
Circumference to Daily Insulin Requirement in
Children with Type 1 Diabetes
Suma Udaya,b, Shaun Gormana, Richard Feltbowerb,
Mathew Mathaia

aBradford Teaching Hospitals, Bradford, UK; bUniversity of Leeds,
Leeds, UK

Introduction: Daily insulin requirement in type 1 diabetes
(T1D) depends on various factors. Objectives: To study the
correlation of waist circumference (WC) and BMI to daily insulin
requirements (TDD) and examine the ethnic variation in this
correlation. Associations of estimated glucose disposal rate
(eGDR) a surrogate marker of insulin resistance were also studied.
Methods: Cross-sectional study of children with T1D attending a
diabetes clinic in a multi-ethnic population was conducted. Ethical
approval was obtained from Regional Ethics Committee. Data was
collected from case notes and patients following written consent.
Physical measurements were undertaken in the clinic setting.
Results: patients were recruited. Mean age was 12.7 (G3.1) years,
duration of diabetes 5.4 (G3.5) years and HbA1c 80 (G18)
mmol/mol. The white (36ZCaucasians, 1Zwhite European) and
non-white (29ZAsian Pakistani, 1ZIndian, 2Zmixed White
Afro-Caribbean) groups had similar demographics and disease
profile. Non-whites compared to whites had a higher prevalence of
obesity (15% vs 5%), family history of type2 diabetes (T2D) (23%
vs 18%) and deprivation (mean IMD score of 42 vs 30). WC and
BMI were standardised to Waist-to-height ratios (WHtR) and
BMIsds. WHtR and BMIsds were positively correlated to TDD in
whites (rZ0.61, P!0.05 and rZ0.36, PZ0.29 respectively) and
negatively correlated in non-whites (rZK0.39, P!0.05 and
rZK0.36, P!0.05 respectively). Negative correlation was most
significant in non-whites with a first degree relative with T2D
(rZK0.93, NZ7, P!0.001). The eGDR in mg/kg per min was
determined using a validated clinical formula utilising WC,
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hypertension status and HbA1c. On linear regression analysis age
adjusted eGDR was negatively associated to having a first degree
relative with T2D (P!0.05) in Asians, BMIsds (P!0.001) in
Caucasians and positively to disease duration (P!0.05) in both.
Conclusions: Asian Pakistani population with a family history of
T2D had a higher insulin requirement and low eGDR at lower WC
indicating the presence of insulin resistance. Whereas in the
Caucasians a high BMI was associated with increased insulin
resistance. Funding: No funding received.
P2-265
Importance of Thrombocyte Volume Parameters in
Type 1 Diabetes Mellitus Patients with and without
Clinical Findings of Diabetic Ketoacidosis
Dogus Vuralli, Hatice Tatar Aksoy, Arzu Yilmaz, Ozlem Engiz,
Yildiz Bilge Dallar

Ankara Research and Training Hospital, Ankara, Turkey

Background: Thrombocyte volume parameters such as mean
thrombocyte volume (MPV) and PDW (thrombocyte distribution
volume) are parameters used in evaluation of thrombocyte size
which have hemostatic importance. The increased thrombocyte
volume is a marker of thrombocyte activation. The thrombocyte
activity is important in pathophysiology of diseases with a
tendency of thrombosis and inflammation. In adult studies it
has been reported that MPV increases in thrombotic diseases such
as obesity, diabetes mellitus (DM), atherosclerosis, cerebrovascular
diseases. Objective and hypotheses: The aim of the present
study is to evaluate the risk of thrombosis by measurement of MPV
and PDW values, in type 1 DM patients with and without the
clinical findings of diabetic ketoacidosis (DKA). Method: The
complete blood counts of 20 type 1 DM patients who has admitted
with DKA and 26 type 1 DM patients without ketoacidosis and age
and gender-matched 30 control cases were investigated at the time
of admission, at least 1 week after improvement of clinical findings
of ketoacidosis and at least 3 months after the admission and MPV
and PDW values were recorded. pH and HCO3 values in blood gas
analysis, HbA1c and blood glucose values were also recorded.
Results: MPV and PDW values at the time of admission were
found to be higher in cases with DKA when compared with the
cases without DKA and also the values were found to be higher in
cases without DKA when compared with the control group. A
significant negative correlation was found between MPV values
and pH and HCO3 values in patients admitted with DKA. In all
type 1 DM patients, a decrease was observed in MPV values in
parallel to the decrease in HbA1c and blood glucose levels 3
months after the diagnosis. Conclusion: It has been demonstrated
that MPV and PDW values in cases admitted with DKA were
higher when compared with the cases without ketoacidosis and the
control group, and this increase in MPV values is related with the
degree of acidosis and MPV values became normal after initiation
of fluid and insulin treatment. The clinical manifestation of DKA is
related with fluid-electrolyte loss, tendency to thrombosis and
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systemic inflammatory process. The measurement of thrombocyte
volume parameters in cases with the clinical findings of DKA
could be used in the diagnosis and progress of the disease.
Disclosures: NZ-L, ZG, consultant (Novo Nordisk, Spring).
MHR, MBO, employees Novo Nordisk. LS, consultant (Ferring,
Novo Nordisk, Merck Serono, Pfizer, Sandoz); grants (Merck
Serono, Novo Nordisk, Pfizer). TB, boardmember (Novo Nordisk,
Sanofi, Eli Lilly, Medtronic, Bayer Health Care); institutional
grant/expenses (Abbott, Medtronic, Novo Nordisk, GluSense,
Sanofi, Sandoz, Diamyd); speaker bureaux (Eli Lilly, Bayer, Novo
Nordisk, Medtronic, Sanofi, Roch); stocks (DreamMed).
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Increased Arterial Wall Stiffness in Children with
Type 1 Diabetes and Poor Metabolic Control: An
Early Marker of Vascular Complications?
Barbora Obermannovaa, Lenka Petruzelkovaa, Terezie Sulakovab,
Zdenek Sumnika

aSecond Faculty of Medicine, Department of Pediatrics, Charles
University in Prague, University Hospital Motol, Prague, Czech
Republic; bDepartment of Pediatrics, Faculty Hospital Ostrava,
Ostrava, Czech Republic

Background: The prevalence of macrovascular complications
is probably underestimated in children with type 1 diabetes (T1D).
Arterial stiffness (AS) represents a subclinical marker of CV risk.
The most validated non-invasive method for AS measurement is
pulse wave velocity (PWV). There are limited numbers of studies
with PWV on children with T1D. Aim: Our aim was to assess the
relationship between AS and parameters associated with metabolic
control in children withT1D. Patients andmethods: 59 children
withT1D were examined (30 males, 51%) aged 9–19 years (median
16 years), with duration of T1D 2–17 years (median 9 years).
26 (44%) of them were treated with insulin pump (CSII). PWV
was measured as the carotid-femoral pulse transmission time. The
velocity adjusted for gender, age, heart rate and mean arterial
pressure was expressed in normative percentiles using published
paediatric references. The mean HbA1c from all patients assessed
from last 24 months ranged from 50 to 119 mmol/mol IFCC
(median 74 mmol/mol). 44 (75%) of all patients have evaluated
ABPM using standard procedures, 16 from them (36%) children
were hypertonic (included masked hypertension). Non-parametric
test and a multiple regression analysis were used to compare the
PWV percentiles and parameters associated with metabolic
control. Results: Significant association between PWV percentiles
and HbA1c levels (P!0.01) and both systolic and diastolic blood
pressure (P!0.05) was found. Duration of diabetes, lipids profile
and insulin treatment mode were not associated with PWV. In
multivariable analysis the most significant variable associated with
increased PWV was HbA1c (PZ0.0087) followed by 24 h systolic
blood pressure SDS (PZ0.0187). Conclusion: The finding of
increased PWV in poorly controlled T1D children is in accordance
with the hypothesis of increased AS as an early predictor of CV
risk. Funding: The work was supported by grant IGA No 5300.
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Glycaemic Dysregulation in Transfusion Dependent
Thalassaemia Patient in a Children’s Hospital
Song Hai Lim, Wilkins Lim, Thian Lian Soo

Sabah Women and Children’S Hospital, Kota Kinabalu, Malaysia

Background: Thalassaemia patients are at risk of developing
diabetes mellitus (DM) and pre-diabetes status predominantly due
to iron overloading. The prevalence is 20–30% in adult patients.
Age, serum ferritin, T2* magnetic resonance imaging (MRI) of the
heart and pancreas volume has been found to be associated with
DM. However, majority of the studies involved more adults than
children.Objective and hypotheses: To establish the prevalence
of glucose dysregulation in a group of Thalassaemia children, and
to determine factors associated with development of this
condition. Method: A cross-sectional study whereby all Thalas-
saemic children 12 years old and above by 31 January 2015 were
enrolled. These children had annual blood screening for
endocrinopathy, and also regular ferritin monitoring. Cardiac
T2* MRI was done at least once in every 2 years. Their medical
records were reviewed to extract the latest glucose levels, cardiac
T2* MRI value, and calculate mean annual ferritin level. DM and
pre-diabetes are diagnosed based on standard oral glucose
tolerance test following WHO criteria. Results: There are total
55 children (41.8% female) fulfilled the criteria. The mean age was
14.0 years old. There are five DM and three pre-diabetes detected,
making prevalence of glucose dysregulation in this cohort was
14.5%. Affected children were significantly older (mean 14.8 vs
13.9 years old, PZ0.022), with higher ferritin level (median
11 224.5 vs 2 842.5 ng/ml, PZ0.049) and lower cardiac T2* MRI
(median 5.82 vs 21.20 ms, PZ0.009). Puberty status was not
significantly different between the groups (PZ0.592). Con-
clusion: Prevalence of glycaemic dysregulation is high even in
paediatric thalassaemia patients. Older age, higher ferritin and
lower cardiac T2* MRI are associated with development of this
condition.
P2-268
MODY-GCK and MODY-HNF1A in Children and
Adolescents in Russian Population
Elena Sechkoa, Lubov Zilbermana,b, Olga Ivanovab,
Tamara Kuraevaa,b, Valentina Peterkovaa,b

aI.M. Sechenov First Moscow State Medical University, Moscow,
Russia; bEndocrinology Research Centre, Moscow, Russia

Background: The most common forms of maturity-onset
diabetes of the young (MODY) are MODY-GCK and MODY-
HNF1A. Prevalence of MODY in Russian population is unknown.
Aims and objectives: To compare clinical laboratory charac-
teristics of MODY-GCK and MODY-HNF1a in children and
adolescents, to estimate prevalence of MODY. Method: 151
children and adolescents were screened for mutations in GCK and
HNF1A. HbA1c, fasting and stimulated glucose, C-peptide, insulin
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levels (OGTT) were measured. The data is presented as medians
(25; 75 percentile). Mann–Whitney U-test was used to compare
medians. Results: We identified GCK mutations in 54 patients
(35.7%), HNF1Amutations in 19 patients (12.5%). The prevalence
MODY-GCK was 2.8 times higher than MODY-HNF1A. MODY-
GCK patients were younger than MODY-HNF1A at the time of
diagnosis with diabetes, (8.0 years (4.0; 11.3) vs 11.8 years (9.7;
13.5), P!0.01). HbA1c was lower in MODY-GCK (6.5% (6.1; 6.7)
vs 6.8% (6.5; 7.8), P!0.05). MODY was confirmed by genetic
analysis at 12.4 years (9.1; 15.4). Fasting glucose level was higher
in MODY-GCK, 16.3% of patients MODY-GCK and 68.8% of
patients MODY-HNF1A had normal fasting glycaemia. Stimulated
glucose level was lower in MODY-GCK: 18.2% of patients had
diabetes, 65.9% – impaired glucose tolerance, 15.9% – normal
glucose tolerance. All MODY-HNF1A patients had diabetes.
Fasting serum C-peptide and insulin didn’t differ between
MODY-GCK and MODY-HNF1A. Stimulated serum C-peptide
and insulin were significantly higher in MODY-GCK thanMODY-
HNF1A (C-peptide: 1 h – 5.8 ng/ml (4.5; 7.6) vs 3.5 ng/ml (2.9;
5.1), P!0.05, 2 h – 5.9 ng/ml (4.6; 8.2) vs 4.7 ng/ml (3.8; 5.7),
P!0.05. Insulin: 1 h – 49.1 U/l (32.6; 64.9) vs 21.9 U/l (19.4; 39.8),
P!0.05, 2 h – 35.4 U/l (24.4; 54.7) vs 23.8 U/l (16.2; 37.9),
P!0.05). Conclusion: The prevalence MODY-GCK was 2.8 times
higher than MODY-HNF1A in Russian population. Patients with
MODY-GCK were diagnosed earlier than MODY-HNF1A, and
had milder presentation and higher stimulated C-peptide and
insulin to compare to MODY-HNF1A.
P2-269
Clinical and Hormonal Profile in Mini-Puberty of
Daughters Born after Pregnancies with Diabetes:
Preliminary Report
Joel Riquelmea, Daniela Martı́neza, Teresa Sir-Petermannb,
Claudio Villarroela, Ethel Codnera

aIntitute of Maternal and Child Research, University of Chile,
Santiago, Chile, bWest Division, Endocrinology and Metabolism
Laboratory, School of Medicine, University of Chile, Santiago, Chile

Background: Maternal diabetes is a pathologic state that
increases the incidence of complications in both the mother and
the foetus. Patients with diabetes mellitus (DM) may exhibit
reproductive abnormalities, including PCOS and hypogonado-
tropic hypogonadism. Diabetes during pregnancy is an endocrine
disruptor and studies performed in animal models have shown
abnormalities in gonadal function in the offspring, but it is
unknown whether pre-gestational (PGDM) and gestational
diabetes (GDM) may affect ovarian function in the offspring of
women with DM in the short or long term. Objective and
hypotheses: To evaluate anthropometric profile and serum
concentration of testosterone, SHBG and anti-müllerian hormone
(AMH), in healthy infant girls born to women who had diabetes
during pregnancy (PGDM or GDM) at the time of mini-puberty.
Method: Healthy girls born product of a normal pregnancy in
non-diabetic mothers (NZ21)§ and healthy daughters of mothers
who had diabetes during pregnancy (DM, NZ17) were estudied.
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Anthropometry and blood sample was obtained. Circulating
concentrations of testosterone, SHBG and AMH were determined
by specific assays.§ The control group is an historic group that was
previously studied by Sir-Petermann T, Codner E, Maliqueo M,
et al. (Increased Anti-Mullerian Hormone Serum Concentrations
in Prepubertal Daughters of Women with Polycystic Ovary
Syndrome. J Clin Endocrinol Metab 2006;91:3105–9). Results:
Daughters of DM mothers had higher AMH (32.2G32.8 vs 9.1G
8.6 pM/l, P!0.05) and SHBG levels (251.1G76 nM/l vs 95.8G
42.3 nM/l, P!0.05) than daughters of healthy mothers, but
similar testosterone levels (0.17G0.3 vs 0.3G0.2 ng/ml). Con-
clusion: AMH is produced by the granulosa cells and their serum
levels are correlated with the development of preantral and small
antral follicles. This preliminary report shows higher AMH levels
measured in mini-puberty in a group of female infants born after a
pregnancy with diabetes, suggesting that these girls may show
evidence of an altered follicular development during early infancy.
Funding: This work was supported by Proyecto Fondecyt N8

11121460, 2012.
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Growth and Endocrinopathy in Wolfram Syndrome:
The Experience of a Nationally Commissioned
Specialist Clinic
Melanie Kershaw, Susan Gleeson, Denise Williams, Rajat Gupta,
John Ainsworth, Archana Kulkarni, Liam McCarthy,
Lesley MacPherson, Rachel Bates, Marie McGee, Timothy G Barrett

Birmingham Children’s Hospital, Birmingham, UK

Background: Wolfram syndrome (WS) is a monogenic
disorder associated with diabetes mellitus (DM), optic atrophy,
diabetes insipidus (DI), neurological deterioration and deafness.
Growth has been poorly characterised in case series. Objective
and hypotheses: To determine growth and prevalence of
endocrine disorders, qualify therapies and metabolic outcome
for DM, and relationship of cranial MRI findings to clinical
findings in children and young people (CYP) with WS. Method:
Examination of records of CYP attending a nationally commis-
sioned specialist clinic for WS from 2012–2015, to determine
height, weight, BMI, history, DM therapy, DI, thyroid and pubertal
disorders. Results of gonadotrophin, sex steroid levels, TFTs,
HbA1c, blood glucose, paired early morning plasma and urine
osmolality. Height, weight and BMI were converted to standard
deviation scores using UK 1990 growth data. Cranial MRI reports
were examined for pituitary abnormalities (PA). Results: Mean
height, weight and BMI SDS (SD) were K0.226 (0.98), 0.195 (0.74)
and 0.427(0.88) respectively. No significant sex differences were
present. DM was present in 89%. Median HbA1c was 8.0%, with
35.6% achieving target HbA1c !7.5% and 44% managed on
intensive insulin therapy. Cranial MRI was successful in 68% of the
cohort. DI was present in 39%. In patients with successful imaging
posterior PA was present in 100% with DI, and 64% without DI.
Two patients also had anterior PA without clinical evidence of
anterior or posterior pituitary failure. Two CYP had hypergona-
dotrophic hypogonadism, requiring sex steroid replacement
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therapy. Conclusion: This data implies CYP with WS demon-
strate normal growth. It is concerning to see that although
outcomes are better than average for all forms of DM, the majority
of CYP are treated more frequently with non-intensive insulin
regimes, and have suboptimal diabetes control. This should be a
focus for improving future outcomes. Further studies are required
to study evolution of PA in WS.
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Evaluation of a Novel Tool to Adjust Insulin Boluses
Based on Continuous Glucose Monitoring Trend
Arrows and Insulin Sensitivity (Trend Arrow
Adjustment Toolq) in Children and Youth with Type 1
Diabetes Using Insulin Pump Therapy
Emmeline Heffernana,b, Margaret Lawsona,b, Brenda Bradleyb,
Jennilea Courtneyb, Christine Richardsonb

aChildren’s Hospital of Eastern Ontario, Ottawa, Canada; bCHEO
Research Institute, Ottawa, Canada

Background: Continuous glucose monitoring (CGM)
measures interstitial glucose and displays trend arrows, showing
the direction and rate of change in glucose. Trend arrows allow the
child/youth to take action to prevent hyper- and hypoglycaemia.
Effective strategies for adjusting insulin for trend arrows are
lacking. The JDRF CGM Study Group recommended a 10–20%
increase/decrease in the insulin dose. However, the bolus dose is
dependent on amount of food to be consumed and current blood
glucose, which could potentially lead to overcorrection if pre-
prandial glucose is elevated and/or if eating high carbohydrate
meals. In addition, the formula requires the pump user to perform
mathematical calculations with each arrow, limiting the tool’s
uptake in paediatrics. We developed an alternative tool, based on
the patient’s insulin sensitivity factor. Objective and
hypotheses: To compare the effect of the Trend Arrow
Adjustment Tool, the 10/20% adjustment, and no adjustment for
arrows; on postprandial glucose. To evaluate patient satisfaction,
ease and frequency of use of both adjustment methods. Method:
A single-blinded, counterbalance, treatment assignment crossover
study, of 20 subjects with type 1 diabetes. During a hospital
assessment, trend arrows were induced through exercise or oral
carbohydrate. Subjects consumed a meal with the insulin adjusted
for trend arrows using the assigned method. Subjects used the
assigned method during week 1; made no adjustment for arrows in
week 2, and used the alternative method in week 3. CGM data was
used to analyse postprandial glucose. Results: Time with
postprandial glucose in target range was equivalent with Trend
Arrow Adjustment Toolq and the 10/20% adjustment. There was a
trend towards more time in target range and less hypoglycaemia,
with use of either tool compared to ignoring arrows. Significantly
more errors were made with the 10/20% adjustment. Satisfaction
and ease of tool use was greatest with Trend Arrow Adjustment
Toolq. Conclusion: The Trend Arrow Adjustment Toolq is a
simple and well received method of adjusting insulin boluses for
CGM trend arrows, which can be successfully used in the
paediatric population. Funding: This work was supported by
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grants to M.L. from JDRF Canadian Clinical Trial Network
(‘CCTN’; JDRF Grant #80-2010-585). CCTN is a public-private
partnership including JDRF International, JDRF-Canada and the
Federal EconomicDevelopmentAgency for SouthernOntario. E.H.
received support from a CCTN Postdoctoral Fellowship Grant.
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Circulating GLP-1 in Infants Born Small-for-
Gestational-Age: Breast-Feeding Vs Formula-Feeding
Marta Dı́aza,b, Judit Bassolsc, Giorgia Sebastiania,b,
Abel López-Bermejoc, Lourdes Ibáñeza,b, Francis de Zegherd

aUniversity of Barcelona, Hospital Sant Joan de Déu, Barcelona,
Spain; bCIBERDEM, Madrid, Spain; cHospital Dr Josep Trueta &
IDIBGI, Girona, Spain; dUniversity of Leuven, Leuven, Belgium

Background: Prenatal growth restraint associates with risk for
later diabetes particularly if such restraint is followed by postnatal
formula-feeding (FOF) rather than breast-feeding (BRF). Circulat-
ing incretins can influence the neonatal programming of
hypothalamic setpoints for appetite and energy expenditure, and
are thus candidate mediators of the long-term effects exerted by
early nutrition. Objective, hypotheses and method: We have
tested this concept by measuring (at birth and age 4 months) the
circulating concentrations of glucagon-like peptide-1 (GLP-1) in
BRF infants born appropriate-for-gestational-age (AGA; NZ63)
and in small-for-gestational-age (SGA) infants receiving either
BRF (NZ28) or FOF (NZ26). Results: At birth, concentrations
of GLP-1 were similar in AGA and SGA infants. At 4 months,
pre-feeding GLP-1 concentrations were higher than at birth; SGA-
BRF infants had GLP-1 concentrations similar to those in AGA-
BRF infants but SGA-FOF infants had higher concentrations.
Conclusion: Nutrition appears to influence the circulating GLP-1
concentrations in SGA infants and may thereby modulate long-
term diabetes risk.
P2-273
Utility of Estimated Glucose Disposal Rate and Fat
Mass Percentage for Predicting Metabolic Syndrome
in Children and Adolescents with Type 1 Diabetes
Ozlem Koken, Cengiz Kara, Gulay Can Yilmaz, Murat Aydin

Deoartment of Pediatric Endocrinology, Ondokuz Mayis University,
Samsun, Turkey

Objective: To determine the prevalence of metabolic
syndrome (MetS) and the clinical utility of fat mass percentage
(%fat) and estimated glucose disposal rate (eGDR) for predicting
MetS in children and adolescents with type 1 diabetes (T1D).
Method: We conducted a descriptive, cross sectional study
including T1D patients between 8–18 years of age. Modified
criteria of IDF, WHO and NCEP were used to determine the
prevalence of MetS. eGDR, a validated marker of insulin
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sensitivity, was calculated using A1C, hypertension status and
waist-to-hip circumference ratio. %fat was determined by
bioelectrical impedance analyses. ROC curve analysis was
performed to ascertain cut-off levels of eGDR and %fat for
predicting MetS. Results: The study included 200 patients with
T1D (52% boys, 48% girls). Of these, 18% were overweight/obese
(BMI SDS R1.1). MetS prevalence was found as 10.5, 9.5 and 10.5%
according to IDF, WHO and NCEP criteria respectively. There
were no statistically significant differences in age, gender, family
history of T2D, pubertal stage, duration of diabetes, A1C levels and
daily insulin doses between patients with or without MetS. LDL-
cholesterol and triglyceride concentrations are higher in patients
with than without MetS (P!0.001). Lower eGDR levels, indicating
greater insulin resistance, were found in MetS patients compared
with those without (6.41G1.86 vs 9.50G1.34 mg/kg per min)
(P!0.001). An eGDR cut-off level !8.24 mg/kg per min showed
81% sensitivity and 87% specificity for MetS diagnosis. Fat mass
was significantly higher in MetS patients compared with those
without (29.7G7.8% vs 21.2G7.9%) (P!0.001). A %fat level of
27.9 had 76% sensitivity and 80% specificity for MetS diagnosis.
Conclusion: Prevalence of MetS in our pediatric T1D cohort is
not as high as reported in the other studies likely owing to
relatively lower rate of overweight/obesity. Compared with other
clinical variables, eGDR is a good indicator of diagnosing MetS.
Funding: This work was supported by the Scientific Research
Council of Ondokuz Mayis University (PYO.TIP.1904.15.017).
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Friedreich’s Ataxia Presenting with Diabetes Mellitus
in an Adolescent
Serpil Basa, Saygin Abalia, Zeynep Ataya, Ziya Gurbanova,
Dilsad Turkdoganb, Serap Turana, Abdullah Bereketa

aPediatric Endocrinology and Diabetes, Marmara University,
Istanbul, Turkey; bPediatric Norology, Marmara University,
Istanbul, Turkey

Background: Friedreich’s ataxia (FA) is an autosomal recessive
neurodegenerative disorder characterised by progressive ataxia
with limb muscle weakness, absent lower limb reflexes, extensor
plantar responses, dysarthria, decreased vibratory sense and
proprioception. The most common molecular abnormality is a
GAA trinucleotide repeat expansion in intron 1 of the frataxin
(FXN) gene. Patients with FA are at risk of getting increased blood
sugar levels, or glucose intolerance, and around 20% progress to
overt diabetes mellitus (DM). The cause of diabetes in FA is poorly
understood. Glucose intolerance and diabetes can result from a
shortage in insulin secretion by the insulin-producing b cells in the
pancreas, from insulin resistance, or from a combination of both.
Case: A 15.5-year-old girl was admitted to the hospital with the
complaints of weight loss, polyuria and polydipsia of 1-month
duration. History revealed the presence of gait disturbance and
pain in her soles for the last 3-years. Neurological examination
demonstrated ataxic gait pattern, pes-cavus, intentional tremor,
lower limb areflexia and fleksor plantar response. Thyroid gland
was soft, and bilaterally 4 cm on palpation. Hyperglycaemia
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(390 mg/dl) had been detected on laboratory and further tests
showed ketonuria, insulinopenia (1.53 mIU/ml), c-peptide of
1.08 ng/ml (N: 1.1–5) and HbA1c of 13.4%. Basal and bolus
insulin treatment had been initiated. Diabetes autoantibodies
(anti-insulin, -GAD, and -islet cell antibodies) were negative.
Echocardiography were normal. Hyperthyroidism was detected
(TSH: 0.03 mIU/ml (0.34–5.6), fT4: 1.79 ng/dl (0.61–1.12), fT3:
4.57 pg/ml (2.5–3.9)) with negative thyroid autoantibodies.
Thyromasole was added to treatment. FTX gene analysis revealed
homozygous O66 GAA tri-nucleotide repeats in intron 1 (N: -),
which is consistent with FA. Conclusion: FA should be considered
in patients who presented with diabetes and ataxia. Non-
autoimmune hyperthyroidism detected in this patient is a novel
finding in FA.
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Do Pancreatic Functions Predict Cardiac and Liver
Iron Loading in Transfusion-Dependent
b-Thalassemia Major Patients Using Cardiovascular
and Liver T2-Star (T2*)Magnetic Resonance?
Galila Mokhtar, Wafaa Ibrahim, Nancy Elbarbary, Randa Matter,
Ahmed Ibrahim, Safa Sayed

Ain Shams University, Cairo, Egypt

Background: Regular and frequent red blood cell transfusions
have significantly increased the life expectancy of patients with
b-thalassemia major (b-TM). However, when no appropriate
chelation therapy is available, patients accumulate iron in the
heart, liver, spleen, pancreas, and endocrine glands, leading to
progressive organ dysfunction. Objective and hypotheses:
To assess the correlation between cardiac and hepatic T2*MRI
findings with the endocrine and exocrine pancreatic functions in
known b-TM patients. Method: A total of 44 children and
adolescents b-TM patients and 44 healthy controls were
investigated via: serum amylase, lipase, triglyceride index, oral
glucose tolerance test, and T2* MRI to assess iron content in the
heart and liver. Results: Overt diabetes was found in 9.4% and
45.5% of patients had impaired fasting glucose. Median cardiac
T2* was 22 ms (12–31 ms) and LIC was 6 ms (4–9 ms). Cardiac
T2* was less than 10 ms in 21.4% indicating heavy load with iron
in cardiac tissues. There is a significant decrease in serum amylase
(87.5 vs 63.5 IU/l, PZ0.003) and lipase (94 vs70 IU/l, PZ0.056)
among enrolled patients in comparison to control group.
Thalassemic diabetic showed low serum amylase (32.5 vs 59.5,
PZ0.0005), serum lipase (39.5 vs 68, PZ0.0007), low cardiac T2*
was found (7 vs 22 ms, PZ0.0006) and low LIC (2 vs 6 ms,
PZ0.0006) than other b-TM patients without diabetes. Inverse
correlation was found between triglyceride index with cardiac T2*
(rZK0.376, PZ0.014) and low LIC (rZK0.376, PZ0.014
respectively) but not with serum lipase (rZK0.099, PZ0.533),
(rZK0.222, PZ0.1570) and serum amylase (rZK0.191,
PZ0.225), (rZK0.053, PZ0.738) respectively. Conclusion:
Follow up of thalassemic patients with impaired fasting glucose
together with intensive chelation therapy may help to prevent the
development of cardiac and hepatic siderosis.
54th Annual Meeting of the ESPE
P2-276
Determinants of Outcome of Children with Type 1
Diabetes in Cameroon
Loveline Nibaa,b, Benedikt Aulingerd, Wilfred Mbachamc,
Klaus Parhoferd

aCatholic University of Cameroon (CATUC), Bamenda, Bamenda,
Cameroon; bCenter for International Health, LMU, Munich,
Germany; cUniversity of Yaounde I, Yaounde, Cameroon;
dLudwig Maximilians University, Munich, Germany

Background: In Sub-Saharan Africa the prognosis of children
with type 1 diabetes is poor. Many are not diagnosed and those
diagnosed have a dramatically reduced life expectancy (!1 year).
Objective and hypotheses: To identify the predictors of
outcome in children and adolescents with type 1 diabetes.
Method: A cross sectional study involving 76 children/adoles-
cents (35 boys and 41 girls, mean age of 15.1G3.1 years) with type
1 diabetes included in the ‘changing diabetes in children’ (CDiC)
programme and attending the clinics for children living with type
1 diabetes in the North West Region of Cameroon. Data on
glycosylated haemoglobin (HbA1c) was obtained from hospital
records of participants. Socio-demographic characteristics and
diabetes related practices were obtained from participants using a
structured questionnaire. Odds ratios (OR) were calculated using
logistic regression models to assess the association between
determinants and good glycaemic control. Results: The study
population had a mean HbA1c of 10.3G2.9%. Univariate analysis
indicated that having a mother as the primary caregiver (OR: 0.07,
95% CI: 0.02–0.2), being on two daily injection (OR: 0.2, 95% CI;
0.1–0.5) and good blood glucose monitoring (BGM) adherence
(OR: 0.1, 95% CI: 0.04–0.3) were significantly (P!0.001)
associated to good outcome as indicated by HbA1c, while older
age (OR: 1.1, 95% CI: 0.4–3.2) and longer diabetes duration (OR:
0.9, 95% CI: 0.3–2.9) were not (PO0.05). Minimal/moderate
caregiver involvement in BGM (OR: 7.7, 95% CI: 2.7–22.0) and
insulin injection (OR: 14.9, 95% CI: 4.8–46.5) were significantly
(P!0.001) associated to poor outcome. Multivariate analysis
showed that having a mother as the primary caregiver (OR: 0.02,
95% CI: 0.002–0.189) was an independent predictor of good
outcome. Conclusion: This study confirms that mother’s
involvement in the diabetes management of their children is the
most important determinant for treatment outcome.
P2-277
Psychosocial Screening in Children with Type 1
Diabetes in Ireland
Elena Hennessya, Patricia Gallaghera, Triona Butlerb,
Norma O’Toolea, Susan M O’Connella, Stephen M P O’Riordana

aPaediatric Diabetes and Endocrinology Unit in the Department of
Child Health, Cork University Hospital, Cork, Ireland; bUniversity
College Cork, Cork, Ireland

Background: Psychosocial factors may be fundamental
explaining poor glycaemic control in children with type 1 diabetes
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(T1DM). Anxiety, depression are well described in children with
T1DM. According to Kauffman (2012), diabetes management can
only be successful if psychosocial needs are assessed and
addressed. Objective and hypotheses: To examine the
association between glycaemic control and scores on two screening
tools measuring psychosocial risk and emotional distress in an
Irish cohort of children with T1DM. Methods: The risk index for
poor glycaemic control (RI-PCG) is the screening tool to assess
psychosocial risk. According to Schwartz et al. (2014) cut-off
scores for low, moderate and high risk for poor glycaemic
control are 0–2, 3 and O3 respectively. The paediatric index of
emotional distress (PI-ED) was used for emotional distress
assessment. Results: 34 children with T1DM (15 girls, 19 boys)
aged 4–17 years (mean 12.24G3.8) are was analysed. 78.1% had a
low score (0–2) on the RI-PGC, 6.3% had a moderate score (3),
15.6% had high scores (!3). There was a significant association
between higher RI-PGC scores and higher HbA1c (rZ0.33,
P!0.05). The mean total PI-ED score was 10.59G6.2. Almost
10% of patients showed a high risk for emotional distress. Higher
HbA1c values were not significantly correlated with higher PI-ED
scores (PO0.05). There was a significant association between
higher RI-PGC scores and higher levels of emotional distress
(PI-ED scores) (rZ0.42, P!0.05). Conclusion: High psychoso-
cial risk is associated with poor glycaemic control and emotional
distress. Preliminary analyses suggest that screening tools for
psychosocial risk and emotional distress (RI-PGC and PI-ED) may
have utility in clinical practice. The ability to predict higher risk of
diabetes related complications and psychological distress would
allow for early intervention by trained clinical Psychologist.
However, further prospective assessment of the predictive power
of these screening tools is warranted.
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Neonatal Diabetes – Experience from a Single Centre
in Sri Lanka
Navoda Atapattua, Vasundara Vithanagea, Kirikankanange Shamya
Harshini de Silvaa, Daham Haresha de Silvaa,
Mala Mangalika Jayathilakaa, Andrew T Hattersleyb, Sian Ellardb,
Sarah E Flanaganb, J A L Houghtonb, Khalid Hussainc

aLady Ridgeway Hospital, Colombo, Sri Lanka; bInstitute of
Biomedical and Clinical Science, University of Exeter Medical
School, Exeter, UK; cDevelopmental Endocrinology Research Group,
Molecular Genetics Unit, Institute of Child Health, University
College, London, UK

Background: Neonatal diabetes (NDM) is a rare form of
monogenic diabetes which usually presents before 6 months of
age. Both transient and permanent NDM have been described.
Objective: To report the molecular genetics and clinical
characteristics of patients with NDM from a single centre in
Sri Lanka. Method: Retrospective analysis of clinical and
molecular genetic data from patients referred to Lady Ridgeway
Hospital Endocrinology unit from April 2014 to February 2015.
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Results: We identified ten patients (seven male) diagnosed with
permanent diabetes before the age of 9 months. Consanguinity was
reported in family. Sequence analysis identified mutations in nine
of the ten patients (90%) screened. Testing is currently in progress
for one patient. HomozygousEIF2AK3 mutations (p.S991Nand
p.L863*) were identified in two patients confirming a diagnosis of
Wolcott-Rallison syndrome. Both patients had skeletal dysplasia
and one patient had glucose-6-phosphatase deficiency which was
diagnosed following a presentation of episodic hemolytic anaemia.
One male patient, who presented with nephrotic syndrome prior
to the diagnosis of NDM, had a novel hemizygousFOXP3mutation
(p.E412D). In two patients a heterozygous p.R89C INS mutation
was identified. Four patients were heterozygous for a K-ATP
channel mutation (p.R50Q, p.R50P, p.V59M in KCNJ11and-
p.E208Kin ABCC8). Developmental delay was observed in two
cases (p.V59M, p.R50P). Thereof these patients responded to
sulphonylureas following the genetic diagnosis; the patient with
the p.R50P mutation causing DEND syndrome showed no
response. Conclusions: A genetic diagnosis was possible for
90% of patients diagnosed with NDM in our cohort. Identification
of a K-ATP channel mutation resulted in improved treatment
for three patients highlighting the importance of genetic testing in
all patients diagnosed with NDM. This is the first report of
molecular genetic screening in a cohort of patients with NDM
from Sri Lanka.
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Dive: A Serious Game for Diabetes Therapeutic
Education in Children
Cecile Godota, Nadine Lepagea, Isabelle Jourdona,
Marie-Eve Schmidta, Pierre Maccinib, Michel Polaka,
Jacques Beltranda

aCentre Hospitalier Universitaire Necker Enfants-Malades, Paris,
France; bSociété SolarGames, Nice, France

Background: Implementation of type 1 diabetes (T1D) in
children is constant from 20 years. In combination with insulin
treatment, therapeutic patient education (TPE) is essential to
improve care and prognostic. The use of video games as
educational support appears suitable for learning in children,
innovative, and interesting to respond to the increase inTPE needs
in T1D and current economic constraints. Objective and
hypotheses: To validate in a proof of concept (POC) the
patients’ interest for a serious game dedicated to TPE. Method:
We designed the serious game diabetes virtual education (Dive).
In a virtual environment reproducing patients life places (home,
school, hospital) it provide patients theoretical (videos, animations
and quiz in the game) and practical knowledge (role playing with
an avatar to confront virtually to particular life situation). Each
successful steps allows children to earn learning points and
trophies and to access to the next level. Forums and tchat also
allow children to interact with each other. In this POC, patients
were given free access to the game and had to give their feedback
through an auto questionnaire. Results: POC was conducted in
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nine patients during 10 days. Number of connections confirmed
patient’s interest for this educative support and functionality of
game interface. Majority of children have crossed 80% of stages
and 31 280 points and 12 trophies were collected in 4 days. All
report having learned about diabetes. Educational sequences were
found interesting by children (100%) and tchat seems to be an
asset of the game (83%), even if few children have used it.
Conclusion: The POC confirm the interest of this serious game
development for therapeutic child education in diabetes and allow
to consider improvement in contents of educational sequences and
game interface. To confirm these results, pilot study and
multicentric controlled randomized study are planed.
P2-280

Glucose and Insulin Response at Standard Oral
Glucose Load and Followed Submaximal Treadmill
Test in Obese Adolescents
Tetyana Chaychenko, Olena Rybka

Kharkiv National Medical University, Kharkiv, Ukraine

Background: Exercise performance is dependent on glucose
supply as fuel to working muscles. Objective and hypotheses:
We hypothesised that postprandial insulin secretion impacts
exercise induced glucose and insulin response. Method: 27
sedentary obese adolescent males aged 15.31C1.33 were
examined. Standard 2 h oral glucose tolerance test (OGTT) with
further calculation AUC for glucose and insulin for increments:
0–30 min (AUCgl.0-30; AUCins.0-30), 30–60 min (AUCgl.30-60;
AUCins.30-60), 60–120 min (AUCgl.60-120; AUCins.60-120). Multi
stage treadmill test (Bruce protocol) followed by measurement of
insulin and glucose level at the moment test termination with
calculation the relevant curves (AUCgl.ex, AUCins.ex). Results:
Mean BMI z-score was 2.72C0.54. Impaired fasting glucose was
established in 73%, impaired glucose tolerance in 26.6%
participants. None of them was diabetic. Mean fasting glucose
5.29C0.79 mmol/l, mean fasting insulin 38.06C11.19 mIU/ml,
mean Homa-IR 8.04C4.09. It was established progressive
increasing of glycemic area AUCgl.0-30 !AUCgl.30-60 (PZ0.002)
!AUCgl.60-120 (PZ0.004) as well as insulin one AUCins.0-30
!AUCins.30-60 (PZ0.003) !AUCgl.60-120 (PZ0.03). Glucose
(4.49C0.55 mmol/l) and insulin levels (47.40C26.33 mIU/ml)
were statistically decreased after the exercise test. AUCgl.60-120
OAUCgl.ex (P!0.0001); AUCins.60-120 OAUCins.ex (P!0.0001).
We found two variants of insulin response at the exercise tolerance
after the glucose load – with increased (29.6%) and decreased
(70.4%) glucose and insulin secretion. AUCins. at all stages of
OGTT lower at the first group (P!0.002) as well as Ins.120
(P!0.001). Conclusion: Metabolic response at the exercise is
dependent on insulin secretion at the glucose load. Low
postprandial AUCins. followed by Ins.120 !30 mIU/ml are
associated with plasma insulin levels rise to correct the glucose
immediately after exercise exhaustion.
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Insulin Dynamics and Biochemical Markers for
Predicting Impaired Glucose Tolerance in
Thai Obese Youth
Sirapassorn Tirabanchasak, Sukumarn Siripunthana,
Vichit Supornsilchai, Suttipong Wacharasindhu,
Taninee Sahakitrungruang

Department of Pediatrics, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand

Background: Subjects with impaired glucose tolerance (IGT)
are at risk for type 2 diabetes mellitus (T2DM) and cardiovascular
disease. The predictors of IGT in obese youth are not well
described. Objective and hypotheses: We aim to evaluate
insulin dynamics and biochemical markers for predicting IGT in
Thai obese youth. Method: We studied 115 obese Thai children
who underwent an oral glucose tolerance test (OGTT). Plasma
glucose and insulin levels were calculated for assessment of b-cell
function. Hemoglobin A1c (HbA1c), lipid profile, and clinical
parameters were also used to determine predictors of IGT.
Results: We found that three patients had T2DM and 30 subjects
had IGT. IGT patients had significantly higher fasting glucose, 1 h
postload glucose, 2 h postload insulin, and lower whole-body
insulin sensitivity indices than in normal glucose tolerance
subjects whereas other indices were comparable. By ROC curve
analyses, 1 h postload glucose was the best predictor of IGT, but
fasting glucose or HbA1c represented a poor diagnostic tool
for prediabetes screening. Subjects with 1 h OGTT glucose
O155 mg/dl had significantly lower HDL levels, lower insulin
sensitivity and more insulin resistance than those with 1-hr
postload glucose of S155 mg/dl. Conclusion: Abnormal glucose
tolerance is highly prevalent in obese Thai youth. Several fasting
indices and HbA1c fail to predict IGT. A 1 h OGTT glucose of
O155 mg/dl appears to be more associated with adverse insulin
dynamics and metabolic profile than 2 h postload glucose.
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Total-Body Irradiation is a Major Risk Factor for
Young Adult Onset Diabetes Mellitus and
Hyperlipidemia in Childhood Cancer Survivors after
Hematopoietic Stem Cell Transplantation
Ryuichi Nakagawa, Atsumi Tsuji, Yuki Aoki, Keisuke Nakajima,
Akito Sutani, Yuichi Miyakawa, Kei Takasawa, Daisuke Tomizawa,
Masatoshi Takagi, Kenichi Kashimada, Tomohiro Morio

Tokyo Medical and Dental University, Bunkyo-ward, Tokyo, Japan

Background: Haematopoietic stem cell transplantation
(HSCT) is a risk factor for young adult onset diabetes mellitus
(DM) and hyperlipidaemia (HL) as late effects, especially the use of
total-body irradiation (TBI). In order to investigate the clinical
details, we retrospectively analysed the post-HSCT patients in our
institution that required treatment for DM and/or HL. Results:
From 1983 to 2012, 24 children received HSCT in our hospital
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because of haematological malignancy and were followed up
continuously to date. Among 24 patients, ten patients were
conditioned with TBI; all the patients who developed DM and/or
HL used TBI conditioning regimen. Four and five patients
developed DM and HL, respectively, and four developed both.
The prevalence of DM and HL in patients with TBI was 40 and
50% respectively, and Fisher’s exact test revealed TBI significantly
associated with DM (PZ0.035) and HL (PZ0.012). The mean age
at TBI of DM and non-DM patients was 2.0 (1.8–2.8) and 11.0
years (7.5–13.0) respectively, suggesting that TBI for younger
children is associated with risk of DM (PZ0.01). We also
examined other clinical backgrounds, including the type of disease
(acute lymphoblastic leukaemia (ALL) or non-ALL), the cumu-
lative dosage of prednisolone, BMI at the onset of DM or HL, and
GVHD prophylaxis with tacrolimus. However, any of these were
not relevant. The generalised linear model confirmed that TBI was
an independent risk factor for DM and HL. Conclusion: Our data
suggests that TBI is a risk factor for DM and HL, and younger age
at TBI increases a risk for DM. The prevalence of DM and HL
among patients received HSCT was higher than previously
reported. This study showed that DM and HL is major late effects
of TBI, and they should be taken into account for selecting the
conditioning regimens for transplanting patients with haemato-
logical malignancies.
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Variables in Diabetic Children and Adolescents
Associated with High, Acceptable and Low Range of
Glycosylated Haemoglobin in a DGH Setting – An
Analysis
Karthi Manoharan, Rachel Thomas, Sharon Lim

Broomfield Hospital, Chelmsford, UK

Background: Diabetes education empowers children and
adolescents with diabetes to acquire practical skills in problem-
solving and goal-setting to improve self sufficiency. Our aim was to
identify variables that have an the impact on diabetes control in
terms of psychosocial wellbeing and glycosylated haemoglobin
(HbA1c). Objectives and hypotheses: To compare the level of
understanding & knowledge of diabetes between three groups of
diabetic children. To explore psychosocial variables that dis-
tinguish the three groups. Method: Retrospective analysis of
HbA1c and the variables in the patient’s diabetes education
assessment questionnaire (adapted from the East of England
Paediatric Diabetic Network guidelines) over a 1 year period from
September 2013 and August 2014. 30 children were randomly
chosen in each group. High HbA1c group (group A): range 9–14%,
mean 9.6%. Acceptable HbA1c group (group B): range 5.7–8.8,
mean 7.4%. HbA1c !7.5% (group C): range 5.7–7.4%, mean 7.2%.
Results: General knowledge about diabetes, injection rotation,
hypoglycaemia and hyperglycaemia was 10–15% greater in group
C than other two groups. Group C’s knowledge on exercise was at
least two times O the other groups. Group C also had good
understanding of diabetes. Knowledge about HbA1c was greatest
(73%) and blood glucose monitoring (66%) in group B. In spite of
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a good overall knowledge, group B topped group C in psycho
social adjustment in terms of accepting the diagnosis better,
involving friends in their care and being happy (40%). Knowledge
about complications was similar in all age groups (13%).
Conclusion: The children in group C appear to have good
diabetes control secondary to being empowered by general
knowledge about diabetes, hypo and hyperglycaemia. An
important factor in good diabetes control is exercise. Group A
contains children who are at the age where they are more likely to
have knowledge about alcohol, a confounding variable. The role of
psychosocial variables appear to be important in group B despite
acceptable HbA1c levels.
P2-284

In-Patient Care for Children with Type 1 Diabetes – A
Regional Audit in the Yorkshire and Humber Region
in the North of England
Suma Uday, Nadia Amin, Fiona Campbell, James Yong

Leeds Children’s Hospital, Leeds, UK

Introduction: An important part of diabetes management is
maintaining high standards of in-patient care. A previous audit in
the South of England demonstrated difficulties consistently
achieving standards identified as good practice. Objectives: To
identify variations in in-patient care provided to children with type
1 diabetes across the Yorkshire and Humber region. Methods:
The audit was conducted against in-patient care standards
identified by the Children and Young Person’s Diabetes
Implementation Support Group (CYPDISG). Questionnaires
were sent to clinical leads of all paediatric diabetes units in the
region, which serves 2599 children and young people with
diabetes. Results: 63% of units, consisting of two tertiary and
eight secondary care units, responded. Nine out of ten units had
paediatric nurses in areas where children were cared for, but only
tertiary centres always had trained paediatric nurses in the
emergency department (ED). Paediatric wards and EDs in all units
had protocols for management of new diagnosis of diabetes,
diabetic ketoacidosis (DKA), hypoglycaemia and surgery. All units
had regular education sessions for ward staff, although only 50%
had education sessions for ED staff. A 24 h on-call service was only
provided by 40% of the units. The diabetes team was usually
contacted within 2 h of an admission in tertiary centres and within
24 h in secondary care units. Paediatric diabetes specialist nurses
had an active role in in-patient management in all units. Only two
units had insulin prescription charts and only tertiary centres
routinely audited insulin prescription and administration errors.
Conclusions: This audit demonstrates on-going difficulties
achieving current standards of in-patient care for children and
young people with diabetes. There is a lack of 24 h on-call service
in majority of the paediatric diabetes units. There needs to be
standardisation across the region and feasibility of implementation
needs to be explored. Funding: No funding received.
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Implementation of Effective Transition from
Paediatric to Adult Diabetes Care: Epidemiological
and Clinical Characteristics – A Pioneering Experience
in North Africa
Essaddam Leı̈laa, Turki Zinetb, Fitouri Zohraa, Ben Slama Claudeb,
Matoussi Nadiaa, Ben Becher Saaydaa

aPUC Department, Children Hospital of Tunis, Tunis, Tunisia;
bC Department, National Institute of Nutrition, Tunis, Tunisia

Background: Diabetes mellitus (DM) is a chronic metabolic
disorder requiring daily care to prevent both acute and chronic
complications. Healthcare providers are challenged to manage the
transition of adolescents from paediatric to adult diabetes services.
Until recent date, this change of the medical team was lived by
teenagers as a tearing and a discontinuity of the medical care.
Objective and hypotheses: While centres providing structured
integrated paediatric and adult care seem optimal, diabetic
teenagers suffered from an unsuitable care. These patients are in
need of transition programs to prevent discontinuities in
specialized care. Method: In collaboration with an adult
endocrinology department, we developed a transition program
for adolescents with DM. A meeting of transition is organised with
the whole paediatric team and the adult one in which patients meet
their new medical staff, ask their questions and express their fears.
DM related issues are recorded in a specially developed ‘diabetes
health passport’ used by the patient. This ‘passport’ accompanies
the patient through the transition process, providing anticipatory
guidance, ongoing assessment of psychosocial issues and promotes
self-care in collaboration with both paediatric and adult healthcare
providers. After this meeting, patients benefit from an outpatient
transition in the endocrinology adult department. Results: 44 DM
teenagers (23 females/21 males) have been successfully transi-
tioned from paediatric to adult care after five meetings of
transition from 2012 to 2014 in which 52% of them went
accompanied by their mothers The mean age at the onset of their
DT1 is 7.5 years with an average paediatric follow up time of
9 years (2–15 years). The mean age during transition is 14.9 years
(14–23 years). 13% had a familial DM. 40% have switched to an
intensive insulin therapy. Regarding their chronic complications,
we noticed no diabetic retinopathy or cardiac disease, two cases of
nephropathy and two cases of distal neuropathy. Associated auto-
immune diseases are three cases of celiac disease and one case of
hypothyroidism. All the teenagers developed a spontaneous
puberty. Five teenagers have left their schooling. Those meetings
of transition were determinant for 56.5% of the teenagers who
attend them. Conclusion:We report on the successful implemen-
tation of a structured program for adolescents with DM
transitioning from paediatric to adult care. Our systematic
approach is pioneering in North Africa and appears to provide a
structure for ensuring continuity of care and effective transition.
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Assessment of Ventricular Function
by Tissue Doppler Echocardiography in
Children and Adolescents with Type 1
Diabetes Mellitus
Shereen Abdelghaffara, Nermeen Salaha, Mona Attiaa, Mona Hafeza,
Mona Mamdouha, Abeer Atefa, Fatma Elmougyb, Sahar Abdelatyb,
Amany Ibrahima, Hend Mehaweda, Noha Musaa, Noha Arafaa,
Marwa Farouka, Mohamed Ismaila, Faten Abdelaziza, Aya Fattouha,
Eman Husseina, Isis Ghalia

aPediatric Department, Cairo University, Cairo, Egypt; bClinical
Pathology Department, Cairo, Egypt

Background: Tissue Doppler echocardiography can predict
early stages and progression of diabetic cardiac changes; especially
ventricular dysfunction, a complication that adversely affect the
quality of life and prognosis of the disease. Objective and
hypotheses: The aim of this study was to assess systolic and
diastolic functions of both ventricles in type 1 diabetes (T1D)
patients by conventional and Tissue Doppler echocardiography,
and to correlate cardiac dysfunction with presence of hyperten-
sion, hyperlipidemia, and autonomic neuropathy. Method: A
cross sectional study included 40 children and adolescents, 6–16
years old with T1D more than 5 years duration, following in the
Diabetes, Endocrine Metabolic Pediatric unit, Children Hospital,
Cairo University. 20 healthy age and sex matched children were
included as controls. Anthropometric measurements, systolic and
diastolic blood pressure measurement:supine, sitting and standing
for detection of autonomic dysfunction, episodic hypertension
and orthostatic hypertension. Laboratory assessment including
glycosylated haemoglobin and lipid profile were done. 12 lead
Electrocardiography, M mode echocardiography, conventional
echocardiography and tissue Doppler assessment were performed.
The latter was used to measure Myocardial peak systolic (Sm),
early diastolic filling (Em) and late diastolic atrial filling (Am)
velocities. Results: Among diabetic patients, 12.5% had right
ventricular diastolic dysfunction and 12.5% had left ventricular
diastolic dysfunction. No association was found between diastolic
dysfunction on one hand and either duration of diabetes or
HbA1c on the other hand. Isovolumic Relaxation time and
Myocardial performance index of right ventricle were found
significantly higher in diabetic patients (43.8G6.37, 0.31G0.07
respectively) compared to controls (35.76G9.5, 0.27G0.06
respectively) with a P-value of (0.001, 0.049 respectively).
Conclusion: Assessment by tissue Doppler is warranted in
patients with T1D to follow the progression from subclinical
to symptomatic ventricular dysfunction. Further studies are
needed to further explore the role of tissue Doppler in assessing
cardiovascular complications of T1D. Conflict of interest:
The author declares that there is no conflict of interest
that could be perceived as prejudicing the impartiality of the
research project.
189



P2-287
Incidence of Type 1 Diabetes among Korean Children
and Adolescents in 2012–2013: Analysis of Data from
the Nationwide Registry of Korea
Jae Hyun Kima, Young Ah Leeb, Sei Won Yangb, Choong Ho Shinb
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Republic of Korea; bSeoul National University Children’s Hospital,
Seoul, Republic of Korea

Background: The incidence of type 1 diabetes mellitus
(T1DM) in children and adolescents has increased worldwide.
However, the epidemiology of T1DM among Korean children has
not been reported since 2001. Objective and hypotheses: We
therefore investigated the incidence of T1DM in Korean children
and adolescents in 2012–2013 and compared it with data from
1995–2000. Method: Data were obtained from the National
Health Insurance Service (NHIS) registry, and age- and sex-
specific incidence rates were calculated per 100 000 population.
Results: A total of 443 patients (204 boys and 239 girls, aged !15
years) with T1DM were registered in the NHIS in 2012–2013. The
incidence rate per 100 000 population was 2.97 (95% confidence
interval (CI) 2.70–3.26). We found incidence rates of 1.39 (95% CI:
1.07–1.77), 2.95 (95% CI: 2.47–3.49), and 4.25 (95% CI: 3.73–4.82)
in children aged 0–4 years, 5–9, and 10–14 years respectively. The
T1DM incidence was 2.64 (95% CI: 2.29–3.33) in boys and 3.33
(95% CI: 2.92–3.77) in girls. A higher T1DM incidence was seen in
2012–2013 than 1995–2000 (incidence rate ratio 2.17, 95% CI:
1.93–2.43; P!0.001). The annual increase inT1DM incidence was
5.3% (95% CI: 4.5–6.1%) between 1995 and 2013. Conclusion:
We observed a significant increase in T1DM incidence in our
study. This increase was higher in boys than girls and highest in
youth aged 10–14 years. Studies to evaluate the long-term
epidemiological trend of T1DM incidence should be performed.
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Functional Condition of the Kidneys (K/DOQI, 2002)
by ACE Gene I/D Polymorphism in Children and
Adolescents with Type 1 Diabetes Mellitus
Gulnara Rakhimova, Akida Sadikova, Nasiba Alimova

The Centre for the Scientific Study of Endocrinology, Tashkent,
Uzbekistan

Aim: The work was initiated to assess functional condition of
the kidneys and to study interrelation between ACE gene I/D
polymorphism and stage of chronic kidney disease in children and
adolescents with type 1 diabetes mellitus (DM) in compliance with
K/DOQI recommendations (2002). Materials and methods:
We examined 120 children and adolescents with type 1 DM, 53
(44.2%) males and 67 (55.8%) females among them (mean age
13.8G0.24 years; 95% CI: 13.3–14.3). Glomerular filtration rate
(GFR) was used to classify stages of chronic kidney disease in
compliance with K/DOQI recommendations. DNA was isolated
by Higuchi H.Erlich method (1989) with dry kit of Diatom
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DNAPrep 200. 49 (40.8%), 28 (23.4%) and 43 (35.8%) examinees
with type 1 DM were carriers of II, I/D and DD genotype
respectively. Results: Renal disorder with normal and high GFR
(I stage) was found in 69 (57.5%) children and adolescents with
type 1 DM, mean GFR being 168.9G7.03/min/1.73 m2 (95% CI:
155.1–18.7). Insignificant GFR reduction (CKD II stage) was
found in 21 (17.5%) examinees, mean GFR being 77.8G
2.05 ml/min/1.73 m2 (95% CI: 73.8–81/9). Moderate GFR
reduction (III stage) was registered in 12 (10.0%) patients, mean
value being 39.3G2.05 ml/min/1.73 m2 (95% CI: 35.3–43.3). CKD
IV stage was observed in 18 (15.0%) examinees, mean GFR being
23.9G0.90 ml/min/1.73 m2 (95% CI: 22.1–25.6). No CKD V stage
was registered in the group examined. II genotype was found
prevalent in the examinees with CKD I stage (nZ46, 66.7%), ID
genotype being found in 23 (33.3%) and no DD genotype being
found. With progression of CKD stage frequency of persons with
II genotype was found decreasing, DD genotype cases being
increased. ID genotype was found at III and IV stages CKD (nZ4,
19%) and nZ1, 8.3% respectively). No cases of II genotype was
found at III and IV stages CKD, while DD genotype 1ncidence was
very high (nZ11, 91.7% and nZ18, 100% respectively. DD
genotype correlated with CKD severity (rZ0.66; P!0.05) and
presence of diabetic nephropathy (DN) (rZ0.32; P!0.05).
Conclusions: In compliance with (K/DOQI 2002) recommen-
dations in most children and adolescents with type 1 DM (75.0%)
CKD I and II stages were classified. With CKD progression upon
DN in children and adolescents with type 1 DM DD genotype
incidence was found increased, II genotype occurring more
frequently with DN absent. The latter seems to be a protector
from CKD progression, while DD genotype confers high risk of
renal pathology in type 1 DM in children.
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Longitudinal Study of Irish Children and Adolescents
on Continuous Subcutaneous Insulin Infusion
Mary-Ellen Bohane, Niamh McGrath, Aoife Carroll,
Dympna Devenney, Ciara McDonnell, Nuala Murphy

Department of Diabetes and Endocrinology, Children’s University
Hospital, Dublin, Ireland

Background: Early establishment of good metabolic control
with intensive insulin therapy can reduce the incidence and delay
the progression of complications in type 1 diabetes (T1D) mellitus.
Objective and hypotheses: To investigate the long-term
outcomes of all children and adolescents started on continuous
subcutaneous insulin infusion or pump therapy in our tertiary
centre.Method: All children withT1D who started on continuous
subcutaneous insulin infusion (CSII) and had at least 12 months
follow up data were included. Glycosylated haemoglobin (HbA1c)
levels, insulin requirements, adverse events, and anthropometric
data was collected pre CSII initiation, at 6 months follow up, and
annually thereafter. Subgroup analysis was carried by age: %5
years old, 6–11.99 years old, and O12years old. Follow up data
was obtained for 60% (38/63) of patients who had transitioned on
to adult services. Results: 209 children underwent pump initiation
of which 185 patients (96 female) met inclusion criteria. Mean (SD)
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age at diagnosis was 6.0 (3.7) years; mean (SD) duration of diabetes
was 8.1 (4.2) years; mean (SD) duration of CSII therapy was 4.86
(2.3) years (range 1.0–9.76 years). Mean (SD) HbA1c decreased
from 8.75 (1.1) % pre-CSII, to 8.11 (0.84) % at year 1. HbA1c
values at Years 2–7 post CSII were 8.08 (0.88) %, 8.12 (0.92) %,
8.12 (0.93) %, 8.32 (1.1) %, 8.28 (0.8) %, 8.2 (0.83) % respectively
(P!0.001). Pre-schoolers and pre-adolescents had the greatest
benefit in terms of HbA1c reduction. Mean BMI z-scores
decreased during follow up (PZ0.03). Severe hypoglycaemia and
diabetic ketoacidosis rates were extremely low in the cohort and
reduced from 2.3 to 0.7 and 4.7 to 0.86 per 100 patient-years post-
CSII respectively. Conclusion: CSII therapy is a safe and effective
long-term treatment for management of T1D in children and
adolescents. Use of sensor augmented CSII may offer additional
benefits.
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C-Peptide Variation after the Diagnosis of Type 1
Diabetes in Paediatric Age
Joana Correiaa, Catarina Mendesa, Marina Pinheiroa, Clara Pretoa,
Helena Cardosob, Maria João Oliveiraa, Teresa Borgesa
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Background: C-peptide secretion is the most accurate
measurement of residual b-cell function in type 1 diabetes
(T1D) and even residual levels seem to positively correlate with
a lower probability of complications.Objective and hypotheses:
Identify key determinants to the evolution of the b pancreatic cell
function, measured by fasting C-peptide (FCP). Method:
Prospective study of patients diagnosed with T1D, with evaluation
of the FCP at diagnosis and after 12 months of follow-up. The FCP
evolution was correlated with age at diagnosis (group 1: S5 years;
group 2: 6–10 years and group 3: S11 years), autoimmunity,
hemoglobin A1c (HbA1c) and presence of ketoacidosis at
diagnosis. SPSS 22 was used for data analysis. Results: 20 patients
were included, with equal gender distribution. At diagnosis, the
median age was 8 years old and 25% had ketoacidosis. The mean
value of FCP was 0.53 ng/ml at diagnosis and 0.51 ng/ml after
12 months of follow-up. Group 1 showed a FCP mean decrease of
0.31 ng/ml, while those in group 3 showed a mean increase of
0.49 ng/ml (P!0.05). Group 2 maintained a similar value with a
decrease of 0.05 ng/ml. At 12 months of follow-up, the mean
HbA1c in group 1 was 7.4%, 7.2% in group 2 and 6.7% in group 3.
The patients with a HbA1c %7.5 showed a better residual b-cell
function (P!0.05) and less insulin requirements (P!0.05). There
was no association between FCP variation and autoimmunity,
gender and ketoacidosis at diagnosis. Conclusion: The FCP level
variation was positively correlated with age. The group of patients
with %5 years had a worse metabolic control and a more
pronounced loss of pancreatic reserve, translated by the declining
value of C-Peptide.
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Metformin Utilisation Patterns in Paediatric
Population Aged 10–19 Years in the US: 2009–2013
Tongtong Wang, Ann Marie McNeill, Yong Chen, Ravi Shankar

Merck & Co., Inc., Kenilworth, NJ, USA

Background: Metformin is the only oral antihyperglycaemic
agent (AHA) approved for use in youths with type 2 diabetes
mellitus (T2DM). It may also be used to treat other conditions
such as hyperinsulinaemia, pre-diabetes, and polycystic ovarian
syndrome (PCOS). Therefore, an assessment of the prevalence of
T2DM in the paediatric population based on the utilisations for
metformin may overestimate the burden of the disease. However,
metformin utilisation patterns in youths remain unclear.
Objective and hypotheses: To assess metformin utilization
patterns in paediatric patients in the US from 2009 through 2013.
Method: We used annual data from the National Disease and
Therapeutic Index (NDTI), an ongoing office-based physician
survey conducted by IMS Health (Plymouth Meeting, Pennsylva-
nia) that provides national level estimates of disease and treatment
patterns occurring in physician offices. Drug use frequency and
therapeutic indications of single-ingredient metformin for
paediatric patients 10–19 years of age between 2009 and 2013
were extracted and analysed. Descriptive statistical analysis was
used to examine changes in the number of and reasons for
metformin use over the 5-year period. Results: Metformin use by
physicians for youths has decreased by 42.8% from 2009 to 2013
(from 217 716 in 2009 to 124 386 in 2013). The most common
therapeutic indication metformin was used was diabetes (34.9%),
followed by metabolic syndrome (25.5%), PCOS (17.2%), and
obesity (6.5%). Metformin utilisation pattern remained stable
between 2009 and 2013. Conclusion: Diabetes only accounted for
approximately a third of the total metformin use in paediatric
population aged 10–19 years. Other indications included
metabolic syndrome, PCOS and obesity. Despite the NDTI’s
limitations arising from sampling and data collection method-
ologies, our study provides useful insights into metformin
utilization patterns among paediatric population and suggests
that caution should be exercised when utilising metformin
prescription as a proxy to estimate the burden of T2DM in
youths. Conflict of interest: All authors are employees of Merck
& Co., Inc., Kenilworth, NJ. Funding: This study was funded by
Merck & Co., Inc., Kenilworth, NJ.
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Incidence of Type 1 Diabetes in Children Under
15-Years-Old in Navarre (Spain) between 1980 and
2014
Sada Zarikiana, Marı́a Chuecaa, Sara Berradea, Elisabet Burilloa,
Koldo Cambrab, Arkaitz Galbeteb, LLuis Forgaa, Mirentxu Oyarzabala

aComplejo Hospitalario de Navarra, Pamplona, Spain;
bNavarrabiomed – Fundación Miguel Servet, Pamplona, Spain
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Background: The incidence of childhood T1DM is rising
worldwide. The incidence varies based upon geography, age,
gender, genetic susceptibility, ethnicity, environmental risk factors
or differences in features and quality registers, ranging from 0.1 to
65 per 100 000 children younger than the age of 15 years. In Spain,
the incidence is high (20.6) but fluctuates among Autonomous
Communities. Objective and hypotheses: Study the epidemio-
logical data in patients younger than 15 years with childhood
T1DM in a tertiary referral hospital in the community of Navarra,
between January 1980 and December 2014. Method: Retro-
spective study of children under 15 years old diagnosed with type 1
diabetes between 1st January 1980 and 31st December 2014 in
Navarre. Mark and recapture method was done after collecting
information from Local Hospitals, Primary Care Centers and The
Diabetes Association of Navarre. Incidence rates were calculated
and a Poisson regression model was fitted to analyze changes in
the incidence over time. Results: Between 1st January 1980 and
31st December 2014, a total of 505 new cases of T1DM aged under
15 were recorded (284 boys and 221 girls) with an average of 14.4
cases/year (a minimum of three cases in 1996 and a maximum of
27 in 2014). The highest incidence was found in the group aged
10–14 years (47.5%). Average incidence rate presented by 5-year
periods: 9.0/100.000 between 1980–1984, 13.7/100.000 between
1985–1990, 12.8/100.000 between 1990–1995, 12.5/100.000
between 1995–1999, 19.9/100.000 between 2000–2004,
20.5/100.000 between 2005–2009 and 22.4/100.000 between
2010–2014. The results of the Poisson regression model showed
a significant increasing trend in incidence rates (P!0.001), being
the annual average change factor 1.031 (IC 95% 1.022–1.040).
Conclusion: The incidence of T1DM in children under 15-years
old in Navarre has clearly increased over time from 1980 to 2014.
The age group with the highest incidence was 10–14 years among
all the study period.
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Quality of Life in Adolescent with Type 1 Diabetes
and Its Relationship with Metabolic Control
E Aranzazu Garza Espi, Gracia Maria Lou Frances,
Elena Corella Aznar, Marta Ferrer Lozano

Hospital Universitario Miguel Servet, Zaragoza, Spain

Background: Type 1 diabetes (T1D) has great psychological
impact on adolescents and family’s lifestyle. It influences their
perception of their quality of life (QOL), their metabolic control,
and it may lead to future complications. Objectives: Identify how
QOL affects on T1D adolescents and its relation to metabolic
control. Methods: This is a retrospective study of 55 adolescents
withT1D. Diabetes impacts patients’concerns, life satisfaction, and
their perceived health were assessed in the following manners:
QOL was measured using QOL questionnaire ‘Hvidore’ for
adolescents with T1D. The questionnaire contains 3 sections:
parents, patients and caregivers. The results were measured related
to sex, age, metabolic control, duration and type of treatment.
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Results: Patients included in this sample were 52.7% male and
47.3% female, with an average age of 16.15 years (13.3–19). 7.2
average years after diagnosis (1.1–14.57), mean HbA1c 7.9G1.1%,
insulin dose 0.96 U/kg per day and 4.1G1.1 insulin/day injections.
85.5% multiple daily injections (MDI), 14.5% continuous
subcutaneous insulin infusion (CSII). In regards to their QOL,
teens who reported a high impact on their life because of diabetes
presented more likely to have poor metabolic control; 21.4% of
them needed psychological assessment. Patients with adequate
metabolic control (measured by an HbA1c !7.5%) feel healthy
than the worst controlled (PZ0.017). Life satisfaction improved in
patients with good metabolic control. There was a lower reported
life satisfaction in men, those older and in those with a longer
duration of T1D. Adolescents with CSII had a greater life
satisfaction report than those with MDI. Metabolic control was
worse in monoparental families (PZNS). Good metabolic control
assumes greater family involvement from the parents’ point of
view (PZ0.05) and caregivers. Conclusions: Poorly controlled
T1D interferes with QOL and perceived health status. Patients
poorly controlled require more frequent psychological support.
Greater family involvement is related to better metabolic control.
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The Prevalence of Different Subtypes of
Maturity-onset Diabetes of the Young in Russian
Federation as Defined by Targeted Next-generation
Sequencing
Natalya Zubkovaa, Olesya Gioevaa, Yulia Tichonovicha,
Vasily Petrova, Evgeny Vasilyeva, Oleg Malievskyb, Alexey Kiyaevc,
Alexey Timofeevd, Anatoly Tiulpakova

aEndocrinology Research Centre, Moscow, Russia; bRepublican
Children’s Clinical Hospital, Ufa, Russia; cUral State Medical
University, Ekaterinburg, Russia; dI.M. Sechenov First Moscow State
Medical University, Moscow, Russia

Background: Among the currently known variants of
maturity-onset diabetes of the young (MODY) subtypes 1–3 are
the most prevalent, while their relative frequencies vary in different
populations. Other types of MODY are more rare, although the
studies addressing their prevalences are limited. Recent implemen-
tation of next-generation sequencing (NGS) enables simultaneos
analysis of multiple candidate genes making it an attracive
approach in various monogenic disorders, including MODY.
Objective and hypotheses: To evaluate the frequency of
different subtypes of MODY in the Russian population using a
targeted NGS. Method: 224 subjects (age range, 0.3–25 years;
females, nZ106 males, nZ118) were included in the study. The
patients fulfilled the following MODY criteria: diabetes or
intermediate hyperglycemia, absence of b-cell autoimmunity
(ICA, GAD, IA2, and IAA antibodies), preserved C-peptide
secretion. ‘Diabetes panel’ genes were sequenced using a custom
Ion Ampliseq gene panel and PGM semiconductor sequencer (Ion
Torrent). Non-synonymous sequence variants were rated as
‘probably pathogenic’ if they had allele frequency !1% and
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pathogenic ljb database scores (ANNOVAR). Results: 129
pathogenic or probably pathogenic mutations were found in
65.6% of the patients (nZ147). Mutations in GCK were found in
107 cases (47.8%); HNF1A, in 16 cases (7.1%); HNF4A, in four
cases; (1.8%); HNF1B, in six cases (2.7%); KLF11, in two cases
(0.9%); CEL, in four cases (1.8%); PAX4, in two cases (0.9%); INS,
in one cases (0.4%); BLK, in three cases (1.3%); and ABCC8, in four
cases (1.8%). Five patients had digenic mutations. Conclusion:
MODY2 was shown to be the most prevalent in the studied
population. The panel sequencing was useful in identifying rare
subtypes of MODY as well as mutations in other genes with
potentilally modifying effect on the phenotype.
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Sirolimus Therapy in Infants with Congenital
Hyperinsulinism after Near Total Pancreatectomy
keun Hee Choi, Hye Rim Chung
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Background: Congenital hyperinsulinism is the most
common cause of persistent hypoglycaemia in neonates and
children. It is important to minimize recurrence of episodes of
hypoglycaemia. In some cases, Hypoglycemia was not controlled
even after near total pancreatectomy. Objective and
hypotheses: To study the glycemic response of sirolimus in
patients with hyperinsulinemic hypoglycaemia that was not
responsive to octreotide and calcium channel blocker after near
total pancreatectomy. Method: A 35C4 weeks appropriate for
gestational age neonate was presented with severe hypoglycemia
on day 1 of life. Because of severe hyperinsulinemic hypoglycaemia
that was unresponsive to maximal dose of diazoxide (20 mg/kg per
day), octreotide (35 mg/kg per day) and amlodipine (1.5 mg per
day), the patient was underwent near total pancreatectomy at
3 months of age. In genetic study, single heterozygous mutation in
KCNJ11 (C406CO7, p.Arg136Cys) was reported. After pancrea-
tectomy, hypoglycaemia which was unresponsive to octreotide and
amlodipine was recurred. Sirolimus was started at an initial dose of
0.5 mg per square meter of body-surface area (0.2 mg) per day in
one dose to the patient. The dose was increased slowly to achieve
serum trough level of 5–15 ng per ml. The serum trough level of
sirolimus was measured 5–15 days interval. Regular monitoring of
complete blood count, serum lipid levels, renal function and liver
function test was performed. Results: A good glycemic control
was achieved. Amlodipine and i.v. glucose infusion were
discontinued and the dose of octreotide was gradually decreased.
The patient was discharged with 0.6 mg per day of sirolimus and
12 mg/kg per day of octreotide 12 day after sirolimus use. After 3
months, the dose of sirolimus was increased up to 1.5 mg per day
and sirolimus trough level was 6.2 ng/ml. Elevation of liver
aminotransferase levels was observed (AST 50 IU/l). Except that,
no other side effect of sirolimus was found. Blood glucose
was maintained about 60–100 mg/dl. Conclusion: Severe
54th Annual Meeting of the ESPE
hyperinsulinemic hypoglycemia due to single heterozygous
mutation of KCNJ11 was responded to therapy with sirolimus
with mild side effect.
P2-296
Children Born from Mother with Gestational Diabetes
Mellitus are at Higher Risk in Metabolic Syndrome
Reiko Horikawaa, Naoko Aratab, Yasuhiro Naikia

aDivision of Endocrinology and Metabolism, National Center for
Child Health and Development, Tokyo, Japan; bDivision of
Maternity Medicine, National Center for Child Health and
Development, Tokyo, Japan

Background: The metabolic outcome in adult life is known to
be determined during fetal life. Prenatal poor nutrition also affects
growth and maturation, formation of insulin resistance during
childhood. Little is known about the effect of maternal gestational
diabetes mellitus (GDM) on early metabolic and growth outcome
of their children. Objective and hypotheses: To investigate
growth, glucose metabolism, and blood pressure in children of
mothers with GDM by comparing healthy controls from non
GDM mothers. Method: Children of Seiiku birth cohort and
GDM cohort are involved in this study (nZ1125, 5 years old
group: GDM 50 and non GDM 1 014, 9 years old group; GDM 14
and non GDM 97, male to female ratio Z1). The auxological data
(height, weight, BMI, waist circumference, blood pressure) and
biochemical data (WBC, blood glucose, HbA1c, Glycoalbumin
(GA), LCL-cholesterol, HDL-cholesterol, IGF1, insulin) were
obtained at 5 and 9 years old. Statistical analysis was performed
to determine significant difference among four groups (5GDMC,
5GDMK, 9GDMC, 9 GDMK). Results: Height and height
velocity were within normal range in all subjects. Obesity rate did
not differ significantly, however, 9GDMC group showed higher
rate than the other groups. Waist circumference was significantly
bigger in 5GDMC than 5GDM- (52.5 vs 49.8 cm (mean),
P!0.0001). Waist of 9GDMC was bigger than 9GDM- (57.9 vs
55.3 cm), but not significant. Systolic blood pressure was
significantly higher in 5GDMC than in 5GDMK. HbA1c level
was significantly high in 9GDMC than in 9GDMK, and
5GDMK (Mean 5.3, 5.14, and 5.06% respectively). 5GDMC
showed HbA1c level at 5.2%, which was not significantly different
from the other groups. On the other hand, GA, LDL-C, HDL-C
showed no significant difference among groups. IGF1 level was
significantly higher in 5GDMC than 5GDMK (P!0.001).
Conclusion: Children born from GDM mothers had higher
waist circumference and higher systolic blood pressure than
controls at 5 years of age, and had higher HbA1c at 9 years old.
Although there were no apparent diabetes, obesity, or hyperten-
sion, children from GDM mothers seem to be prone to metabolic
derangement. Although there were no apparent diabetes, obesity,
or hypertension, children from GDM mothers seems to be prone
to metabolic derangement. Funding: This work was supported by
Research grant from Ministry of Health, labor and welfare, Japan
(grant numbers Seiiku Research grant 26–19).
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GH Promotes mRNA Expression and Secretion of
Progranulin in 3T3-L1 Cells
Guo Song, Chen Hongshan, Zhang Jun, Du Minlian, Ma Huamei,
Li Yanhong, Chen Qiuli, Peng Yangshui

Hospital of Sun-yat Sen University, Guangzhou, China

Background: Recently, progranulin (PGRN) was a novel
adipokine which is a key adipokine insulin resistance in adipose
tissue. While GH was closely related to glucose metabolism and
insulin resistance. Objective and hypotheses: We suspected
that there maybe some positive relationship between GH and
PGRN. Our study was to detect expression and regulation of
PGRN in mouse 3T3-L1 cells follow the treatment with GH.
Method: The mRNA was measured by quantitative PCR and the
protein was tested by Western blot in mouse 3T3-L1 cells follows a
series of concentrations and treating time of GH. Results:We find
that both Western blot analyses and quantitative PCR showed that
500 ng/ml GH increases the expression of PGRN in a quick
reaction (0.5–2 h), and decreases since 4 h, while 5 ng/ml GH
promotes the expression of PGRN but without change with time.
Conclusion:Our results show that GH regulated the expression of
PGRN in a time and concentration dependent manner.
P2-298
Early Diagnostics of Wolfram Syndrome
Nino Abdushelishvilia,b, Marina Gordeladzea,b, Nino Kheladzea,b

aChildren’s New Clinic, Tbilisi, Georgia; bTbilisi State Medical
University Pediatric Clinic, Tbilisi, Georgia

Background and aims: Wolfram syndrome is rare, pro-
gressive autosomal recessive disease with characteristic neuro-
logical and endocrine features. Signs and symptoms appear with
different combination during the lifespan in different patients.
Here we report the family case of Wolfram syndrome with
different phenotype variable. Case presentation: Patient 4 years
and 4 months old girl with diabetes mellitus since the age of 2 years
and 3 months. Born term, healthy, with no previous medical
problems. Was hospitalised in clinic for diabetic ketoacidosis.
Treatment with human insulin was started. Patient’s parents are
healthy, no consanguinity. Patient’s two maternal aunts had
Wolframs syndrome. The older of the two had DM, optic atrophy,
deafness, mental retardation (psychiatric problems). The younger
aunt had DM, Diabetes insipidus, optic atrophy, a large bladder.
Both died at the age of 15 and 13 years with complications
(hypoglycaemia, infection). It is significant that, in both cases
diseases started at a young age (DM by the age of 6, optic nerve
atrophy, diabetes insipidus, and deafness by the age of 10 years).
Physical examination-no significant findings. Insulin daily
requirement 0.21 U/kg. Fasting C-peptide 0.50 ng/ml, islet-cell-
ab !5 JDF-U, islet-cell titer 1: !10 titer. GAD !5 IU/ml, TSH
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1.00 mIU/l, cortisol 231.48 ng/ml. Mean HbA1c 5.9%. Genetic
testing for WFS1 gene mutation was performed, with both PCR
as well as whole genome sequencing. c.1523-1524deLAT
(p.Tyr508Cysfs*34) homozygous mutation in the eighth exon
of WFS1 gene was found. Conclusion: Characteristic features of
Wolfram syndrome are variable even in the same family. Course of
DM is quite mild in our patient with minimal insulin requirement,
compared to other patients. Early identification of this syndrome
gives us a chance to for early detection and proper management of
associated conditions and its complication with maximal efficacy.
P2-299
Improving Glycaemic Control at Diagnosis of Type 1
Diabetes: Insulin Dosing Depending on Degree of
Ketonaemia at Presentation
Sarah Kiff, Kathryn Noyes, Ailish Nimmo, Louise Bath

Royal Hospital for Sick Children, Edinburgh, UK

Background: The effects of metabolic memory highlight the
importance of good glycaemic control following diagnosis of type
1 diabetes (T1D). There is relative insulin resistance at diagnosis,
particularly in the presence of ketonaemia. Local prescribing
guidelines reflect this with higher insulin starting doses with
ketonaemia. Objective and hypotheses: Current insulin dosing
guidance for children with newly diagnosed T1D appeared
insufficient to achieve optimal glycaemic control prior to
discharge. Our objective was to audit initial doses and thus
optimise prescribing guidance. Method: Medical records of
children with newly diagnosed T1D presenting to our tertiary
paediatric hospital over 6 months were reviewed for data on blood
glucose (BG) and insulin dosing at presentation, hospital
discharge, and clinic follow-up. This information was used to
revise our care pathway dosing guidance. A repeat audit was
carried out to determine if the insulin dose change improved
glycaemic control. Results: Audit 1: results were analysed from
23 children in three cohorts: patients in DKA (nZ11); those not in
DKA with ketones R1.5 mmol/l (nZ5); and patients with ketones
!1.5 mmol/l (nZ7). Starting dose of subcutaneous insulin was
0.5–0.7 units/kg per day depending on ketonaemia as per
prescribing guidance. Total daily dose of insulin required to be
increased prior to discharge in both cohorts with elevated ketones
at presentation. Twenty-four hours mean BG pre-discharge was
above target in all cohorts. Guidelines were adjusted to provide
insulin starting doses of 0.55–1.1 units/kg per day depending on
degree of ketonaemia. Audit 2: the initial ten patients using this
new protocol showed improved mean blood glucose at hospital
discharge and less requirement for escalation of insulin dose
during admission. Episodes of hypoglycaemia were infrequent
(nZ2). Conclusion: Children with significant ketonaemia at
diagnosis required more s.c. insulin at initiation of treatment than
initially prescribed. Care pathways have been revised to provide
0.55–1.1 units/kg per day, which has shown improvement in
glycaemic control in the early period following diagnosis.
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Non-Immune Diabetes Mellitus and
Neurodegeneration: Two Distinct Cases of
Wolfram Syndrome
Annelies Lemaya, Margje Sinnemac, Marieke den Brinkera, Hilde
Dotremonta, Annick Francea, Raoul Roomana, Saartje Straetemansa,b

aDivision of Paediatric Endocrinology, Department of Paediatrics,
University Hospital Antwerp, Antwerp, Belgium; bDivision of
Paediatric Endocrinology, Department of Paediatrics, University
Hospital Maastricht, Maastricht, The Netherlands; cDivision of
Genetics, Department of Paediatrics, University Hospital
Maastricht, Maastricht, The Netherlands

Background: Wolfram syndrome features diabetes insipidus,
diabetes mellitus, optic nerve atrophy, and deafness (DIDMOAD).
Especially the neurological degeneration usually leads to a very
poor prognosis. We present two cases of Wolfram syndrome, an
autosomal dominant and an autosomal recessive type, caused by
heterozygous mutations in the WFS1 gene. Case report: Case 1:
a 13-year-old girl with a history of progressive sensorineuronal
hearing loss and optic nerve atrophy presented with growth failure.
GH deficiency was diagnosed and accordingly treated. Non-
immune diabetes mellitus developed after the initiation of GH
therapy, eventually leading to the diagnosis of Wolfram syndrome.
Wolfram syndrome was confirmed by a pathogenic heterozygous
mutation in the WFS1 gene: c.2051COT(p.Ala684Val) variant in
exon 8. Our patient respondedwell toGH therapy, reaching normal
adult height. After discontinuation of GH treatment our patient
remained fully insulin dependent. Case 2: a 13-year-old boy
presented with bilateral loss of vision (50%) and diplopia since 4
months. Optic nerve atrophy was diagnosed. Hyperglycemia was
observed during work-up and non-immune diabetes mellitus was
revealed. In retrospect, the boy experienced polydipsia and polyuria
since 2 years. Treatment with continuous subcutaneous insulin was
started. The diagnosis ofWolfram syndrome was confirmed by two
heterozygous mutations in the WFS1 gene: c.631C2TOG(r.spl?)
and c.1511COG(p.(Pro504Arg). Conclusion: The clinical picture
of Wolfram syndrome is highly variable. The combination of
insulin-dependent non-immune diabetes mellitus and bilateral
progressive optic nerve atrophy are the main diagnostic criteria.
However, in our first patient diabetes mellitus only appeared after
the occurrence of neurodegenerative disease and pituitary
dysfunction, delaying the diagnosis of Wolfram syndrome. In the
second patient vision loss was the main presenting symptom with
hyperglycemia as an incidental finding. Therefore, the diagnosis of
Wolfram syndrome should also be considered in patients without
diabetes mellitus who have evidence of neurodegenerative disease.
P2-301
Evaluation of Continuous Glucose Monitoring in
Cystic Fibrosis Patients
Laura Bilbaoa, Marı́a Clementea, Laura Costasb, Silvia Gartnera,
Milagros Losadaa, Eulàlia Armengola, Diego Yestea,
Antonio Carrascosaa
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aVall d’Hebron Hospital, Barcelona, Spain; bIDIBELL Epidemiology
Department, Barcelona, Spain

Introduction: Use of continuous glucose monitoring (CGM)
as a diagnostic tool for cystic fibrosis-related diabetes (CFRD) is
receiving increasing attention. We aimed to: i) describe the glucose
profile by CGM in CF patients O10 years of age; ii) compare CGM
and oral glucose tolerance test (OGTT) results; and iii) evaluate
lung function and nutritional status changes over the previous
year. Methods: Prospective study of CF patients aged R10 years.
OGTT and CGM (Ipro2TM) were performed between November
2012 and May 2014. Changes in BMI–SDS and percent forced
expiratory volume in 1s (%FEV1) in the year preceding both tests
were assessed. Patients with exacerbations treated with steroids,
GH, immunosuppression, or insulinised or transplanted were
excluded. ROC curve (compared to the gold standard OGTT) was
used to determine optimal glycaemic cut-offs for detecting clinical
changes. Analysis using STATA Statistical Software. Results:
Twenty-one patients: (43% males); mean age 16 years. Genotype:
38% homozygous F508del, 38% heterozygous F508del, and 24%
other mutations. In CGM: average max glucose 191 mg/dl (178–
201), average min glucose 59 mg/dl (47.5–66.5), average time
O140 mg/dl: 5%. Nine patients presented glucose values
!60 mg/dl and six O200 mg/dl (three with greater than one
peak). Two patients had fasting blood glucose (FBG) O126 mg/dl.
Abnormal tolerance glucose (ATG) was defined as postprandial
CGM time O140 mg/dl R4.5% or FBG CGM time O30%
between 100 and 126 mg/dl; and CFRD glucose was defined as
O200 mg/dl greater than one peak or FBG levels O126 mg/dl.
The ATG patients on CGM had a variation of BMI and FEV1
greater (K0.1 SDS and K4.5% respectively) than the normal
CGM patients (C0.05 SDS and K1%). Four (36.3%) of the
11 patients with normal OGTT had normal CGM with a variation
of C0.05 BMI–SDS vs 7 (63.7%) who had ATG CGM with a
variation of K0.18 BMI–SDS. Nevertheless, in these patients,
there were no differences in lung function. Conclusions: i) CGM
is a useful tool for diagnosing and managing carbohydrate
metabolism in patients with CF. ii) CGM reveals early glucose
tolerance abnormalities that remain undiagnosed by OGTTscreening
and are correlated with clinical abnormalities.
P2-302
The Impact of Diurnal Glycaemic Variability on the
Cardiovascular System in Children with Type 1
Diabetes Mellitus
Oleg Dianov, Sergey Gnusaev, Ekaterina Lavrova

Tver State Medical University, Tver, Russia

Background:Diurnal glycaemic variability has a direct impact
on the formation of chronic complications of type 1 diabetes
mellitus (T1DM) in children. Aim: To clinically assess the
function of the cardiovascular system depending on the diurnal
glycaemic variability in children with T1DM. Material and
methods: The study involved 65 children (30 girls and 35 boys)
aged 4–17 years (mean age – 11C0.4 years old) with T1DM
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duration from 1 to 14 years (mean duration of the disease 4C0.3
years old) in the Endocrinology Centre of CPH No. 2 (Tver,
Russia). The subjects underwent clinical examination: they had
HbA1c testing, 24-h blood glucose monitoring and electrocardio-
graphy (ECG). Depending on the glycemic variability parameters,
the subjects were assigned to one of the two groups: group 1 –
glycemic variability !5 mmol/l per day (3.7C0.26 mmol/l,
nZ15) and group 2 – O5 mmol/l per day (7.8C0.30 mmol/l,
nZ50). Results: The study has revealed significant increase in
HbA1c in group 2 (9.5C0.29%) compared to group 1 (8.4C
0.54%, P!0.05). The ECG analysis showed a significant increase
in the frequency of sinus arrhythmia in group 2 (35%) compared
to group 1 (14%, P!0.01). There was no significant difference in
the incidence of tachycardia between the two groups. In group 2
we found a significantly higher incidence of early repolarization
syndrome compared to group 1 (25 and 7%, respectively, P!0.05),
wandering atrial pacemaker (7 and 0%, respectively, P!0.01),
second degree sinoatrial block (7 and 0%, respectively, P!0.01).
Conclusions: Diurnal glycaemic variability affects the function of
the cardiovascular system in children with T1DM, which requires
a differentiated approach to monitoring and rehabilitation.
P2-303
Multiple Malformations Extending the Phenotypic
Spectrum of Antley–Bixler Syndrome in a Patient with
P450 Oxidoreductase Deficiency due to Two Novel
Mutations of the POR Gene
Aleksandra Janchevskaa,b, Jan Idkowiakc, Elisabeta Careddaa,
Jane Hurstd, Mehul T Dattanie, Wiebke Arltc, Helen A Spoudeasa

aLondon Centre for Pediatric Endocrinology, Great Ormond Street
Hospital for Children, London, UK; bMedical Faculty Skopje,
University Children’s Hospital, Skopje, Macedonia; cCentre for
Endocrinology, Diabetes and Metabolism, University of Birming-
ham, Birmingham, UK; dDepartment of Genetics, Great Ormond
Street Hospital for Children, London, UK; eDevelopmental
Endocrinology Research Group, UCL Institute of Child Health,
London, UK

Background: P450 oxidoreductase deficiency (PORD) is
characterised by glucocorticoid and sex steroid deficiency and
skeletal malformations, resembling Antley–Bixler syndrome (ABS,
MIM 124015), a skeletal malformaton phenotype also present in
patients with fibroblast growth factor receptor 2 mutations
(FGFR2, MIM 176943). While genetic testing confirms both
conditions, establishing the exact diagnosis on clinical grounds can
be challenging. Objective and hypotheses: To characterise
cause of disease in a patient with 46,XY DSD and complex
malformations. Methods: A now 2-year-old child of non-
consanguineous parents was investigated immediately after birth
for 46,XY DSD (female external genitalia, palpable labial testicles)
and complex malformations, including ABS (craniosynostosis,
midface hypoplasia, arachnodactily, rocker-bottom feet, and
bilateral talipes), spinal dysraphism and right bronchial stenosis.
We performed hormonal investigations, urinary steroid profiling
by gas chromatography mass-spectrometry (GC/MS) and genetic
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analysis of the POR gene. Results: A short Synacthen test revealed
adrenal insufficiency and the patient was started on hydrocorti-
sone replacement. 17OHP was moderately elevated (20.6 nmol/l).
Urinary steroid profiling at 2 months of age showed combined
21-hydroxylase and 17a-hydroxylase/17,20 lyase deficiency,
indicative of PORD. POR gene analysis revealed compound
heterozygosity for a novel missense mutation p.A200Tand a novel
intronic c.1248C1GOT mutation, predicted to cause aberrant
mRNA splicing. The child was raised as a girl and gonadectomy
was performed at 11 months of age. Shortly thereafter the mother
fell pregnant again and GC/MS analysis of maternal urine
confirmed that the foetus was unaffected; the mother subsequently
delivered a healthy baby. Conclusion: This case of PORD
presented with complex malformations rarely observed in
PORD and more typical for FGFR2 mutations while 46,XY DSD
indicated PORD. GC/MS analysis reliably detects PORD in
affected children and can help with prenatal diagnosis in further
pregnancies. Assessment of adrenal function should be part of the
early investigations in complex DSD.
P2-304
A Novel Homozygous Missense Mutation in RSPO1
Associated with a Familial Case of 46,XX Testicular
and Ovotesticular DSD
Yassine Naassea, Farida Jennaneb, Sibai Hichamb, Ken McElreaveyc,
Anu Bashambooc

aInstitut Pasteur, Casablanca, Morocco; bHôpital d’enfants CHU Ibn
Rochd, Casablanca, Morocco; cInstitut Pasteur, Paris, France

Background: RSPO1 is an activator of the canonical Wnt
signalling pathway by acting as a ligand for LGR4–6 receptors and
an a 46,XX individual it represses testicular development. Only
three families have been reported in the literature with recessive
mutations in RSPO1 and syndromic 46,XX sex-reversal. Objec-
tive and hypotheses: We identified a consanguineous family
from Southern Morocco with two sibs presenting with 46,XX
testicular and ovotesticular DSD, palmoplantar keratoderma, and
hearing impairment. We hypothesised that the phenotype may be
due to a recessive loss-of-function mutation involving RSPO1.
Method: We performed exome sequencing with an average
coverage of 60! using the Illumina HiSeq2000 Systems. All rare
(MAF !0.01) and novel variants were identified and evaluated for
there contribution to the phenotype. Results: Both sibs were SRY-
negative. We identified a novel homozygous c.332GOA mutation
that is predicted to result in a p.Cys111Tyr amino acid change
(ENSP00000348944). Both parents were heterozygous for the
mutation and the mutation was not observed in 200 normospermic
controls from Morocco. The mutation disrupts an evolutionary
conserved residue in the second furin-like repeat and the amino acid
change is predicted to be highly deleterious by both SIFT and
PolyPhen2. Conclusion: This is the forth family to be identified
with syndromic ovotesticular/testicular DSD carrying a recessive
mutation inRSPO1. This highlights the key role that RSPO1 signalling
plays in repressing testicular development in XX individuals.
Funding: This work was supported by the ACIP, Institut Pasteur.
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‘www.steroidogenicfactor-1.info’: An Online
Database of Variants in Steroidogenic Factor 1
(SF-1, NR5A1) and Resource for Families and
Professional Healthcare Providers
Jenifer Suntharalingham, Federica Buonocore, Andrew Duncan,
John Achermann

UCL Institute of Child Health, London, UK

Background: Steroidogenic factor 1 (SF1), encoded by the
gene NR5A1, is a member of the orphan nuclear receptor
superfamily and important regulator of gonadal and adrenal
function. Variations in SF1 lead to a spectrum of conditions
including 46,XY DSD, hypospadias, adrenal insufficiency, male
factor infertility, and primary ovarian insufficiency. Inheritance
patterns can be complicated (e.g. de novo dominant, sex-limited
dominant, and autosomal recessive). Information currently
available on SF1 is generally not easily accessible for patients
and families or healthcare professionals not working in the field.
Objective and hypotheses: To make available a database of the
published variants of SF1 together with general information about
SF1 through a website www.steroidogenicfactor-1.info. Method:
A systematic review of published mutations in SF1 since 1999 was
undertaken using a basic literature search. Information regarding
the variant and phenotypic information was entered onto a
database. General information about SF1, associated features,
inheritance patterns, and key resources was developed as a web-
based format. Results: To date there are 62 primary peer reviewed
publications in the SF1 database and more than 100 potentially
disease associated variants. These findings have been summarized
in a schematic figure to illustrate the amino acid residue variants
and conditions associated with them. Approximately two-thirds of
SF1 variants are missense changes. There is an emerging clustering
of DSD-related changes in the DNA-binding domain and key
codons within the ligand-like binding domain, whereas male
factor infertility-associated variants cluster within the hinge
region. A website has been set up to host this database as well as
useful information about SF1available for patients and the public.
Conclusion: SF1/NR5A1 is an ever important cause of endocrine
disorders with diverse phenotypes and inheritance patterns.
Development of ‘www.sterodiogenicfactor-1.info’ will assist
researchers, clinicians, patients, and families with background
knowledge, phenotypic and genetic information, and related
resources for support. Funding: This work was supported by The
Wellcome Trust (098513).
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Two Testes and 2X Chromosomes: Why?
Fahed Aljasera,b, Diane Wherrettb

aAmiri Hospital, Kuwait City, Kuwait; bHospital for Sick Children,
Toronto, Ontario, Canada

Background: A 60-day-old infant with genital ambiguity was
assessed in the multidisciplinary urogenital clinic. The baby was
54th Annual Meeting of the ESPE
born full term and weighed 3.4 kg at birth. The antenatal history
was noncontributory. On physical examination, there was no
obvious dysmorphic features. On genitourinary exam, there was a
well developed scrotum that was bifid, with rugae and
pigmentation. There was penoscrotal transposition. His phallus
was of a normal breadth and length with ventral curvature. In
addition there was hypospadias at the base of the phallus. Both
testes were palpable in the scrotum. Objective and hypotheses:
Given the mild to moderately undervirilised male, the clinical
impression was idiopathic isolated severe hypospadias. Method:
This is a case report of an interesting and rare case with genetic
confirmation. Results: Laboratory workup included an LH of
1.3 IU/l (0.1–4.8 IU/l), FSH 2.0 IU/l (0–15 IU/l), and testosterone
level was 3.7 nmol/l normal for age is !16.0 nmol/l. Surprisingly,
further testing revealed a 46,XX karyotype and FISH for SRY was
negative. Genomic microarray analysis showed a copy number
gain in chromosome region Xq27.1. This region contains the SRY
related HMG box-containing gene 3 (SOX3) gene. SOX3 is a single
exon gene located in a highly conserved region of the
X-chromosome. It is a transcription factor, encodes a protein
that is most similar to SRY. Conclusion: The clinical significance
of duplication of the SOX3 locus in 46,XX individual is currently
unclear, however a recent report suggested that copy number
changes within this genomic region may be associated with 46,XX
sex reversal. Further investigation of this copy number gain is in
progress.
P2-307
Diagnostic Approach to a Newborn with Suspected
DSD: Results From an International Survey of
Specialist Care for DSD
Andreas Kyriakoua, Arianne B Dessensb, Jillian Brycea, Ira Haraldsenc,
Violeta Iotovad, Anders Juule, Maciej Krawczynskif,
Agneta Nordenskjöldg, Marta Rozash, Caroline Sandersi, Olaf Hiortj,
S Faisal Ahmeda

aDevelopmental Endocrinology Research Group, Royal Hospital For
Sick Children, University of Glasgow, Glasgow, UK; bDepartment of
Child and Adolescent Psychiatry, Erasmus MC–Sophia Children’s
Hospital, Rotterdam, The Netherlands; cDepartment of
Neuropsychiatry and Psychosomatic Medicine, Oslo University
Hospital, Oslo, Norway; dDepartment of Pediatrics and Medical
Genetics, Medical University of Varna, Varna, Bulgaria;
eDepartment of Growth and Reproduction, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; fDepartment of
Medical Genetics, Poznan University of Medical Science, Poznan,
Poland; gPaediatric Surgery, Astrid Lindgren Children Hospital,
Karolinska University Hospital, Stockholm, Sweden; hGrApSIA
(Grupo de Apoyo al Sı́ndrome de Insensibilidad a los Andrógenos),
Barcelona, Spain; iAlder Hey Children’s Hospital NHS Trust and
University of Central Lancashire, Liverpool, UK; jDivision of
Experimental Paediatric Endocrinology and Diabetes, University of
Lübeck, Lübeck, Germany

Background: The approach to investigating a newborn with a
suspected DSD is likely to vary between centres and may be
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influenced by local availability. Method: To explore the current
diagnostic practice and needs, an international survey of 124
paediatric endocrinologists, identified through DSDnet and the
I-DSD Registry, was performed in 2014. Results: A total of 77/124
(62%) clinicians, in 74 centres, from 38/42 (91%) countries
responded to the survey. In a suspected case of 46,XY DSD, the
investigations that would be performed routinely within the first
week of presentation included testosterone (97%), karyotype
(96%), ultrasound (94%), 17-hydroxy-progesterone (83%),
androstenedione (75%), dihydrotestosterone (DHT, 73%), X/Y
probes by FISH/PCR (69%), cortisol (68%), and anti-Müllerian
hormone (AMH, 58%). Second-line investigations included
further imaging (86%), array CGH (69%), cortisol ACTH
stimulation (69%), hCG stimulation test (62%), and urinary
steroid profile (USP, 51%). The diagnostic tests reported to be not
available locally but desirable included USP (43%), array CGH
(31%), DHT (21%), and AMH (21%). Clinicians reported that,
locally, they had access to the following genetic tests: SRY (75%),
AR (66%), SRD5A2 (53%), NR5A1 (53%), exomic/genomic
analysis (51%), WT1 (51%), DAX1 (49%), SOX9 (44%), and a
wider panel of genes (44%). The genetic tests the clinicians would
perform routinely in a case of 46,XY DSD included: SRY (51%),
AR (43%), SRD5A2 (31%), and NR5A1 (26%), while they would
perform DAX1 (73%),WT1 (71%), NR5A1 (65%), SRD5A2 (62%),
and SOX9 (61%) only if family history or biochemistry were
suggestive. For diagnosing 5a reductase deficiency, 49% of them
reported genetic testing as the single most preferable test whilst 38
and 13% reported testosterone:DHT ratio and USP respectively.
The corresponding figures for 17bHSD3 deficiency were 55, 32,
and 13%. Conclusion: There is considerable variation in the
diagnostic evaluation of a newborn with suspected DSD between
centres and access to specialist tests may influence this factor.
Molecular genetic testing is increasingly common in specialist
centres. Clearer guidance in complex cases and collaboration
through a network of centres could rationalise the need as well as
access to diagnostic investigations.
P2-308
MAP3K1 Mutation in a Patient with Complete XY
Gonadal Dysgenesis
Birgit Köhlera, Nicole Gehrmannb, Annette Grüters-Kieslichc,
Joelle Bignon-Topalovicd, Kenneth McElreaveyd, Anu Bashambood

aInsitute of Experimental Paediatric Endocrinology, Charité
Universitätsmedizin, Berlin, Germany; bDepartment of
Gynaecology, Charite Universitätsmedizin, Berlin, Germany;
cDepartment of Paediatric Endocrinology, Diabetes and Obesity,
Charite Universitätsmedizin, Berlin, Germany; dHuman
Developmental Genetics, Institut Pasteur, Paris, France

Background: 49,XY gonadal dysgenesis (GD) is a very rare
disorder of testes development with an incidence of 1:50–100 000.
MAP3K1 is a MAPK that mainly regulates the MAPK pathways.
High Map3k1 expression was found in female and male mice
gonads at 13.5 dpc. In 2010, MAP3K1 mutations were identified in
two families with complete and partial XY GD and in two
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unrelated sporadic cases with complete XY GD (Pearlman 2010
AJMG). Recently, four additional mutations (four out of 40) in XY
GD (Baxter 2015 J Clin Endocrinol Metab) were identified. The
patient: Clinical signs: 16 years, primary amenorrhea, height
177 cm, weight 60 kg. B1, P3. Hormones: FSH 86 U/l, LH 36 U/l,
estradiol !5.0 pg/ml, and testosterone 0.13 ng/ml. Ultrasound:
infantile uterus, no gonads. Karyotype 46,XY. The diagnosis
complete XY GD was made. The patient reported female gender
identity and the wish for further female development. Estradiol-
valerate therapy was started. Gonadectomy was performed at the
age of 17 years of age. Methods and results: We have detected
the same heterozygous mutation (exon 2, c.566TOC,
p.Leu189Pro) as previously reported in a sporadic case with
complete XY GD by exome sequencing. The mutation is located in
the conserved focal adhesion kinase (FAK) binding site. The
mutation was not found in the 1000 Genomes Project. In cultured
primary lymphoblastoid cells, this mutation was previously found
to increase phosphorylation of the downstream target p38, ERK1
(MAPK3)/ERK2 (MAPK1) compared to WT. Conclusion:
MAP3K1 is a novel important regulator of testis development.
Exome sequencing is an appropriate tool to reveal the genetic
cause in the rare cases of XY GD. Funding: Institut Pasteur core
funding.
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Alterations in Germ Cell Memory and Mini-Puberty
Induce Infertility in Cryptorchidism
Faruk Hadziselimovica, Maria-Jose Docampo-Garciaa,
Nils Hadziselimovica, Gunthild Kraya, Philipp Demouginb

aInstitute of Andrology, Liestal, Switzerland; bBiozentrum, Basel,
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Background: Spermatogonia contain processing bodies
(P-bodies) that harbour P-element induced wimpy testis (Piwi)
proteins associated specifically with Piwi-interacting RNAs to
silence transposable DNA elements. In mice loss-of-function
mutations in the Piwi pathway lead to de-repression of
transposable elements, resulting in male-specific sterility.
Objective and hypotheses: No previous studies have examined
expression of transposons silencing gene microchidia 1 (MORC1)
in cryptorchidism. Method: For microarray analysis we included
19 rice-grain-sized testicular biopsies. High infertility risk group
(HIR, nZ7) is defined as a lack of Ad spermatogonia due to
impaired mini-puberty while low infertility risk group (LIR,
nZ12) is defined as R0.1 Ad spermatogonia per tubular cross
section and intact mini-puberty. Results: Conserved epigenetic
regulator gene MORC1 an important repressor of transposons
acting by facilitating DNA methylation of specific repetitive
elements classes, was not expressed in HIR; 3.49 log2 in contrast to
robust expression in LIR; 5.26 log2 (P!0.004).The HIR group
showed stronger L1 staining in the cytoplasm of the germ cells.
In contrast, ASZ1 testis specific transposon silencing gene was not
expressed in the high infertility risk group, and it was not detected
in four out of seven LIR testes. Three boys in the LIR group
showed ASZ1 expression. Their testes had spermatocytes.
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Therefore, ASZ1 expression in prepubertal testes appeared to be
correlated to the existence of spermatocytes. Conclusions: This
observation further supports our very recent finding that seven
members of the TDRD family, three members of DDX family and
GTSF1 gene had significantly lower RNA signals in high infertility
risk group. Although both LIR and HIR groups contained GTSF1,
L1, and PIWIL4 proteins in the germ cells, the HIR group showed
weaker GTSF1 and PIWIL4 expression and stronger L1 staining.
Furthermore, these new findings provide strong evidence that
infertility in cryptorchidism is a consequence of alterations in the
Piwi-pathway. MORC1 participates down-stream of the piRNA
pathway with a separate silencing role. Moreover, this novel
observation implies that the growth and formation of P-bodies are
hormonally regulated during mini-puberty, and that, during that
time, P-bodies contribute to the establishment of germ cell
memory and male-specific DNA methylation pathways. Intact
mini-puberty appears to be essential for the development of the
endogenous defence system. mediated by transposon.
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Management of Gonads in Adults with Androgen
Insensitivity: An International Survey
Ellen Marisa, L H J Looijengaa, Martine Coolsb
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Background: Individuals with androgen insensitivity syn-
drome (AIS) have an increased risk for developing a germ cell
cancer (GCC). The risk is low during childhood; therefore, gonads
are commonly preserved until after puberty. Little is known about
GCC development in AIS during adulthood. This question is
particularly relevant as many adult AIS women decline
gonadectomy. Objective and hypotheses: To gain insight in
attitudes towards gonadectomy in various DSD centers around the
world and estimate the proportion of AIS adults who have retained
gonads, reasons for declining gonadectomy and frequency of GCC
occurrence. Method: International survey among health care
professionals of DSD centers, retrieved through the I-DSD
Registry. Results: Response rate (20/40 centers – 50%) was low
despite regular email invitations; providing data on 200 patients
(167 CAIS and 33 PAIS). In CAIS, 16/20 centers routinely propose
gonadectomy before (4/20) or at the end (12/20) of puberty.
17/167 (10.1%) of CAIS patients have retained gonads, either
because gonadectomy was not proposed, or because patients
refused this procedure. Reasons for declining are being anxious
about surgery and its complications and worries about long-term
effects of HRT, timing of surgery and not having processed the
diagnosis. Decision and timing of gonadectomy in PAIS is highly
variable; overall, only 24.2% of PAIS males in this survey still have
one or both gonads. (Invasive) GCC were not reported by any of
the respondents. Conclusion: Differences in attitudes towards
gonadectomy exist in centers caring for AIS patients. Patients are
54th Annual Meeting of the ESPE
concerned about surgery and HRT, but generally accept
gonadectomy at the end of puberty. The occurrence of an invasive
GCC seems rare in AIS adults, questioning the necessity of routine
gonadectomy in this population. Gaining further knowledge about
eventual progression of (pre)neoplastic changes towards invasive-
ness in AIS specifically will help to improve counseling and
patient-oriented management.
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The Localisation of Cells with XX and XY in Gonadal
Tissues Associated with Ovotesticular Disorder of
Sexual Development with a 46,XX/46,XY Karyotype
Noriko Nishinaa,b, Ryuji Fukuzawac, Tomohiro Ishiid,
Tomonobu Hasegawad, Yukihiro Hasegawab

aDepartment of Pediatrics, Tama-Hokubu Medical Center,
Higashimurayama, Tokyo, Japan; bDivision of Endocrinology and
Metabolism, Department of Pediatrics, Tokyo Metropolitan
Children’s Medical Center, Fuchu, Tokyo, Japan; cDepartment of
Pathology, Tokyo Metropolitan Children’s Medical Center, Fuchu,
Tokyo, Japan; dDepartment of Pediatrics, Keio University School of
Medicine, Shinjuku, Tokyo, Japan

Background: Individuals with a mixed 46,XX and XY
karyotype, categorized as ovotesticular disorder of sexual
development (ODSD), have gonads with either an ovary in one
side and a testis in the other side or an ovotestis. Objective and
hypotheses: This study aimed to investigate the relationship
between sex chromosomes and testicular and ovarian cell types in
gonadal tissues associated with ODSD patients with 46,XX/46,XY.
Method: Gonadal tissues from three ODSD patients with a
46,XX/46,XY karyotype were examined for histopathological
features, fluorescent in situ hybridization (FISH) for X and Y
chromosomes, and immunohistochemistry for SOX9 as a Sertoli
cell marker and FOXL2 as an ovarian follicular epithelial marker.
Results: The histological features of the gonadal tissues of three
patients showed an ovotestis, a testis and an ovary on each side,
and a testicular tissue only, respectively. FISH analysis of the
ovotestis demonstrated that cells with XX signals were involved
within the Sertoli cells in seminiferous tubules, while cells having
Y signals were observed within the epithelia of ovarian follicles.
Likewise, the involvement of cells with opposite sex chromosomes
was seen in the gonads of the other two patients. The expression of
SOX9 was seen only in the seminiferous tubules and that of
FOXL2 was observed only in the ovarian follicles, despite the
involvement of opposite sex chromosomes. Conclusion: We
suggest that the destiny of individual gonadal epithelial cells is
influenced by local environmental factors rather than by the sex
chromosome type. Funding: This work was supported by New
Zealand and Japan Partnership Strategy, Japan Society for the
Promotion of Science, and Grant-in-Aid for Scientific Research
from the Ministry of Education, Culture, Sports, Science, and
Technology of Japan (25460427).
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Background: It is well known that boys are heavier than girls
at birth. Causes of this difference are thought to originate from the
Ychromosome and as a result of androgen action. Although some
studies showed that sex dimorphism in size at birth is dependent
of fetal androgens, one study reported that it is not generated by
action of androgens. Objective and hypotheses: To determine
birth weight (BW) of children in different aetiologies of disorder of
sex development (DSD). Method: Data regarding diagnosis, BW,
karyotype and associated anomalies were gathered from the
International DSD Registry (www.I-DSD.org). Gestational ages of
cases were not accessible in the registry. BW below 2500 g was
defined as low BW (LBW). Cases were evaluated according to
disorder classification in I-DSD as disorders of gonadal
development, androgen synthesis, androgen excess, androgen
action, nonspecific disorder of undermasculinisation, Leydig cell
defect, persistent Müllerian duct and others. Results: Of 405
accessible cases with BW, 332 (82%) were 46,XY, 73 (18%) were
46,XX. LBWwas detected in 98 cases (24.2%). Proportions of LBW
were not statistically significant between 46,XX and 46,XY cases
(9.6 and 15.6%, respectively, PZ0.21). BWs were similar in each
disorder group between 46,XX and 46,XY cases in both BW
R2500 g and LBW groups. When BWs were compared between
disorder subgroups, no statistically significant differences were
detected. Among those children with known gestational age
(nZ86) BWwas expressed as SDS according to national standards
for each country. Analysis of these BWSDS in the different
diagnostic groups did not reveal any significant differences
between 46,XX and 46,XY cases. Other anomalies beyond the
genitourinary system were more frequent in LBW cases (46.9 and
200
13.7%, respectively, PZ0.0001) and in 46,XY group (27.2 and
6.8%, respectively, PZ0.0001). Conclusion: Size at birth in both
karyotypes seems unlikely to be dependent on fetal androgens.
Syndromal forms of DSD with multi-system involvement are more
likely to have a LBW.
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A Novel Human CYP19A1 Deletion-Insertion
Mutation Reveals that the C-terminus of the Aroma-
tase Protein is Crucial for its Activity
Asmahane Ladjouzea, Kay-Sarah Sauterb, Yasmine Ouarezkic,
Leila Kedjia, Abdenour Larabaa, Amit V Pandeyb, Christa E Flückb

aDepartment of paediatrics, Bab El Oued Teaching Hospital, Algiers,
Algeria; bDepartment of Pediatrics, Division of Pediatric
Endocrinology, Diabetology and Metabolism and Department of
Clinical Research, University of Bern, Bern, Switzerland; cEPH gué
de Constantine, Algiers, Algeria

Background: The steroidogenic enzyme aromatase is encoded
by the CYP19A1 gene. Aromatase activity is required for estrogen
biosynthesis from androgen precursors in the ovary and several
extragonadal tissues. The role of aromatase and thus estrogens for
human biology is best illustrated by disease states, both deficiency
and excess which might be caused by genetic disorders. Aim: A
novel deletion-insertion mutation spanning from intron 10 to the
3 0 UTR of the CYP19A1 gene was found in a 46,XX girl presenting
with ambiguous genitalia at birth. The mother virilized during
pregnancy and parents were first cousins. We investigated this
novel mutation genetically and performed functional and
structural studies to characterize the role of the C-terminus of
the aromatase protein. Methods and results: Direct sequencing
of the CYP19A1 gene revealed a deletion of 2081 nt starting in
intron 10 to the 3 0 UTR corresponding to c.1263C354_*922del.
Minigene experiments confirmed that this deletion prevented
splicing leading to a shorter protein of 426 aa, namely
p.P423_H503delinsRALP. Aromatase activity of WT and mutant
CYP19A1 was assessed in transiently transfected HEK293 cells
using radiolabeled androstenedione as substrate and the tritiated
water release assay to measure conversion to estrone. Compared to
WT, the mutant aromatase enzyme showed complete loss of
activity. Structure analysis suggested that the C-terminal
membrane anchor and heme binding cysteine residue were
deleted in the mutated protein. The mutated protein was predicted
not to bind heme and would therefore have no enzymatic activity.
Conclusion: The c.1263C354_*922del CYP19A1 mutation codes
for a C-terminally truncated aromatase protein which causes a
severe phenotype of aromatase deficiency in humans. In line with
the phenotype, this aromatase mutation has no activity in vitro
indicating that the C-terminus of the aromatase protein is crucial
for its activity.
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Pubertal Virilization in Two Unrelated XY Teenagers
with Female Phenotype due to NR5A1/SF-1 Gene
Mutation
Pascal Philiberta,e, Patrick Fenichelb, Didier Dewaillyc,
Françoise Audrand, Nadege Fauconnet-Servantd, Françoise Parisa,
Charles Sultana

aCHRU and Université de Montpellier, Montpellier, France; bCHU
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Université de Lille, Lille, France; dCHRU de Montpellier,
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Background: Pubertal virilization in a 46,XY DSD patient is
generally due to partial androgen insensitivity, 5-alpha-reductase
deficiency, or 17-ketoreductase deficiency. Recently, reports have
identified virilization signs associated with NR5A1/SF-1 gene
mutations. Cases presentation and method: We present two
unrelated cases of pubertal virilization due to NR5A1/SF-1 gene
mutation. Both were suspected to be primarily affected by 5-alpha-
reductase deficiency but no mutation was identified within the
SRD5A2 gene coding sequence. The first case was a young high-
level female athlete with biological and clinical signs of
hypervirilization. The second case was a girl first investigated in
infancy for coalescence of the labia minora. At this time, the
karyotype revealed a discordant 46,XY formula. Genetic investi-
gation of the SRD5A2 gene identified no abnormality. When she
was 15 years old, her physician observed striking signs of
virilization: clitoromegaly, high plasma testosterone (8.2 ng/ml)
and high FSH (45 UI/l) contrasting with normal LH (6 UI/l).
Results: Genetic investigation of the first case revealed a de novo
deletion, c.361delG, in exon 4 that led to a frameshift and
premature stop codon. In the second case, we identified an
11-nucleotide deletion (c.630_640delGTACGGCTACC) in exon 4
that led to a frameshift and premature stop codon. Conclusions:
We report two new NR5A1/SF-1 deletions in 46,XY DSD girls with
pubertal virilization. In both cases, the initial diagnosis was
5-alpha-reductase deficiency. In addition to 5-alpha-reductase and
17-ketoreductase deficiencies, these data suggest that NR5A1/SF-1
should systematically be investigated in XY adolescent girls with
virilization at puberty.
P2-315
Chimerism in a Teenager with Ovotesticular Disorder
of Sexual Development
Mihaela Buzdugaa, Blaise Meyratb, Sofia Anna Typaldouc,
Vanina Estremadoyrob, Leonor Alamo Maestred, Andrew Dwyere,
Nelly Pitteloude, Franziska Phan-Huga
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Background: Chimerism is the phenomenon of two or more
genetically distinct cell lines (originating from different zygotes) in
the same individual. In situations when the sex of the fertilised
eggs is disparate, it can lead to intersex phenotypes. Objective
and hypotheses: We report a case of ovotesticular disorder of
sexual development with chimerism resulting from a twin
pregnancy (not involving assisted reproductive technologies).
Results: A 17-year-old adolescent from Togo presented at birth
with perineoscrotal hypospadias. He was raised as a male and
underwent urethroplasty at age 10. His twin sister was
phenotypically normal and healthy. At 12 years he developed
severe gynecomastia. He expressed male gender identity and at
17 years he asked for mastectomy. At that time he exhibited
Tanner stage A2P4G4 with hypospadias (after Bracka’s 1st stage
hypospadias surgery), unilateral cryptorchidism (L), gynecomastia
(B5) and reported periodic hematuria. Hormonal assessment
showed testosterone 4.4 nmol/l (9–32), estradiol 0.39 nmol/l
(0.035–0.13), LH 12.6 U/l (2–9), FSH 7.7 U/l (2–12), AMH
10.9 pmol/l (male range 4.1–75.7) and inhibin B 35.1 pg/ml
(male range 67–304). MRI revealed small yet morphologically
normal right testis (3.2 ml), absent prostate, intraabdominal left
ovary (2.8!2.7 cm) and presence of both an uterus (9.3 ml) and
the proximal two thirds of a vagina. Karyotype indicated
46,XX[82]/46,XY[18] chimerism. Following consultation with a
multidisciplinary DSD team, he underwent the 2nd stage of
Bracka’s hypospadias surgery, mastectomy and laparotomy
including left ovariectomy, hysterectomy, and placement of a
testicular prosthesis (L). After surgery he developed compensated
hypergonadotropic hypogonadism with increase of serum
testosterone levels up to 12.1 nmol/l (9–32) and he exhibited
spontaneous, progressive virilization. Conclusion: Very few cases
of chimeric ovotesticular DSD have been reported. Such situations
raise important questions concerning sex of rearing, gender
identity, fertility and risk of gonadoblastoma.
P2-316
Partial Androgen Insensitivity: Syndrome or
Symptoms?
Sultan Charlesa,b, Philibert Pascalb, Kalfa Nicolasc,
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Background: Partial androgen insensitivity syndrome (PAIS)
covers a large spectrum of phenotypes, with the common

denominator being insufficient virilisation of the external genitalia
in an XY child with normal testosterone (T) production. Genetic
diagnosis of PAIS is based on the identification of an androgen
receptor (AR) gene mutation. Aim: The aim of this work was to
determine whether the PAIS-like phenotype is associated with
other gene mutations.Methods: During the last few years, we had
the opportunity to perform molecular analyses of 200 children
diagnosed with PAIS-like syndrome. Results: An AR gene
mutation was identified in only 15% of the cases, confirming the
PAIS. In five cases, 5-alpha reductase deficiency was responsible
for the undervirilisation. An SF1 mutation was identified in three
cases. Three patients presenting undervirilisation were found to
have a WT1 gene mutation. In a group of 70 infants with a severe
form of PAIS-like syndrome, we identified two MAMLD1 gene
mutations and three polymorphisms. Conclusions: The diagnosis
of PAIS as a syndrome requires the identification of an AR gene
mutation. Undervirilisation of XY patients with normal plasma T
should not be limited to analysis of the AR gene, as PAIS-like
syndrome may be symptom of another clinical form of 46,XY
DSD, such an 5-alpha reductase deficiency, or SF1, WT1, or
MAMLD1 gene mutation.
P2-317
Next-Generation Sequencing as a Rapid Molecular
Diagnosis in Patients with 46,XY Disorder of Sex
Development
Samim Ozena,c, Huseyin Onayb, Tahir Atikc, Asli Ece Solmazb,
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Background: 46,XY DSD occurs as a result of testicular
developmental disorders, defect in androgen synthesis or action.
Nowadays, the diagnosis of DSD is quite costly and it takes a
considerable amount of time due to lengthy hormonal and genetic
analysis. Objective and hypotheses: The use of targeted next-
generation sequencing of all known genes associated with 46 XY
DSD for a fast molecular genetic diagnosis in patients in whom
underlying defect of DSD was not previously diagnosed.Method:
Twenty paediatric patients with 46,XY DSD were recruited from
Ege University, School of Medicine, Department of Pediatric
Endocrinology. Firstly, androgen receptor (AR) and 5-alpha
reductase (SRD5A2) gene mutations which are the most common
causes of 46,XY DSD were excluded. The 46 genes that have been
shown to be related to 46,XYDSD were sequenced by Illumina
MiSeq Next Generation Sequencing System and the Illumina
TruSight Exome Kit. Results: The parents of 14 (66.7%) cases
were consanguineous. A total of 9 (45%) mutations in four
different genes were identified in 20 patients. Six mutations were
novel. Mutations in the HSD17B3 gene were observed in six
202
patients (30%). Two unrelated patients of these six patients carried
p.Y287X mutation homozygously. Three other HSD17B3 gene
mutations, p.T54A, p.R175T, p.R80Q, were detected in three
unrelated patients in homozygous situation. One patient were
compound heterozygous for the mutations p.R80Q/p.E93K in the
HSD17B3gene. A heterozygous p.P396R mutation inWT-1gene in
one of the patients with a suspicion of gonadal dysgenesis and in
another case a hemizygous p.Q178X mutation in SRY gene were
detected. One patient with a suspicion of testosterone production
defect had a homozygous p.A483D mutation in LHCGR gene. All
mutations were predicted to be pathogenic in in-silico analysis.
Conclusion: Targeted next-generation sequencing is an efficient,
rapid and cost-effective technique for the mutation detection in
genetically heterogeneous diseases such as 46,XYDSD. HSD17B3
gene mutations may be one of the most common causes of 46,XY
DSD in societies having high rate of consanguineous marriages.
Funding: Ege University Research Committee 2014-BAP-0131.
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Removed from Subjects with Mixed Gonadal
Dysgenesis Raised as Males?
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Background: Mixed gonadal dysgenesis (MGD) is the second
most frequent cause of XY disorders of sex development (DSD).
Genotype is either X/XY or XY, while the phenotype ranges from
partial to complete gonadal dysgenesis, and from female to male
external genitalia. Müllerian remnants are present in these patients
because of insufficient or untimely foetal secretion of Müllerian
inhibiting factor (MIF). Aim: To assess the therapeutic policy of
physicians of patients with MGD regarding the removal of the
Müllerian remnants. Methods: Physicians who entered data on
gonadal dysgenesis into the I-DSD registry were e-mailed and
asked, ‘When, if ever, do you recommend the removal of the
rudimentary uterus from boys with gonadal dysgenesis associated
with a X/XY or XY karyotype?’ Results: Thus far, 20 physicians
have responded. Thirteen promote removal of the Müllerian
remnants in childhood at the same time as the removal of the
dysgenic gonads because of the risk of recurrent infections, uterine
adenocarcinoma, or in order to prevent any ambiguity in gender
identity. Two physicians advise delaying removal until adulthood
for patient consent and understanding, four physicians do not
recommend removal unless there is a medical reason, and two
physicians assess their patients case by case. Conclusion: Even
though there is a shift from the earlier ‘optimal gender policy’ (the
paternalistic approach) to a ‘full consent policy’, most of the
responding physicians contend that the Müllerian remnants
should be removed as soon as the decision is made to raise the
child as male.
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Gonadotropin Surge During the Early Postnatal
Activation Period in 46,XX Testicular/Ovotesticular
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Background: During the 1st months of postnatal life serum
luteinizing hormone (LH) levels in girls are lower than in boys.
The mechanism of this sex difference is not known. It has been
proposed that foetal or perinatal androgenic steroids have an effect
on the control of LH secretion. Objective and hypotheses: To
study the possible influence of high levels of androgens on serum
gonadotropins during the 1st months of life in a cohort of nine
46,XX testicular/ovotesticular DSD patients during the early
postnatal activation period. Method: We analysed the hormonal
profile of nine 46,XX testicular/ovotesticular DSD patients
between 12 and 142 days of age. Inclusion criteria required lack
of detection of SRY gene in peripheral genomic DNA and an
adequate male testosterone response to hCG stimulation. Results:
Gonad histological studies revealed bilateral ovotestes in three
patients, one ovary and one testis in two, one ovotestis and one
testis in one patient, while the remaining three patients presented
bilateral disgenetic testes. In all patients, serum basal LH levels
(meanGS.D.: 5.23G3.11, range 1–10.9 U/l) were significantly
higher than in normal female (P!0.05), and in three were even
higher than reference values (RV) for males, while serum basal
FSH levels (meanGS.D.: 3.61G1.89 UI/l, range 1.3–6.13 UI/l) were
in all patients within female RVs and in six within male RVs. Basal
serum FSH/LH ratio (meanGS.D.: 0.99G1.12, range 0.25–3.83)
was within the normal range for the male sex and below the
normal range for the female sex. Conclusion: In conclusion this
study reinforces the concept that prenatal androgen exposure
might be involved in programming of the hypothalamo–pituitary–
gonadal axis independently of chromosomal sex.
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Background: Main diagnosis of 46,XY disorders of sex
development (DSD) with normal testosterone secretion Androgen

insensivity sydrome (AIS) or 5a-reductase deficiency (5a-RD).
In prepubertal period, AIS and 5a-RD present indistinguishable
phenotypes that necessitate the molecular analyses for the
definitive diagnosis. Objective and hypotheses: Clinical,
hormonal and genetic investigation of 46,XY DSD patients who
considered as PAIS or 5a-RD, to understand the causes under-
lining the phenotype for suitable follow up, prognosis and
management. Method: Eighty-seven patients, who diagnosed as
AIS or 5a-RD according to clinic and hormonal evaluations, were
investigated. Severity of ambiguous genitalia (AG), LH, FSH, T,
dihydrotestosterone (DHT) levels were determined. Short-term
hCG test was applied in proper cases and T/DHT ratios were
evaluated. SRD5A2 mutations were investigated in the cases that
had T/DHT ratio of above 20, whereas AR mutations were
investigated when the ratio under 20. Sanger DNA sequencing was
used for molecular analysis. Results: The mean age of cases on
application was 1.9 years (G3.5). Mutations that can lead to
disease were detected in 21 (nZ%24.1) patients (nZ12 for AR,
nZ9 for SRD5A2). Eight of patients were found to have
homozygous and one was found to have compound heterozygous
mutations in SRD5A2. Three novel SRD5A2 mutations in
homozygous form were detected in four patients (c.269AOC,
c.468-470delAAT, c.453delC). Furthermore, three novel mutations
were detected in four patients with AR gene mutations
(c.2585delAGCTCCTG, c.2676TOA, c.2084COT). Three
patients were found to have Klinefelter Syndrome (nZ1SRD5A2
mutation, nZ2 AR mutation, nZ1 undetermined genetic cause)
.One patient had 47,XYY karyotype with ARmutation. Except one,
all other cases with ARmutations had T/DHT ratio under 20. This
ratio was below 20 in two of the SRD5A2 cases. Conclusion:Novel
SRD5A2 and AR mutations were identified in study. T/DHT ratio
in diagnosis of AIS and 5a-RD is an important hormonal criterion,
but in some cases, T/DHT ratio may lead to diagnostic confusion.
So, molecular diagnosis is important for the robust diagnosis of
46,XY DSD patients correctly.
P2-321
Familial Mutation of NR5A1/SF-1 Gene Associated
with DSD and Spleen Agenesis: A New Syndrome?
Pascal Philiberta,b, Francis Poulatb, Françoise Audranc,
Maryse Cartignyd, Françoise Parisa, Charles Sultana,
Sylvie Manouvrier-Hanud

aCHRU and Université de Montpellier, Montpellier, France; bInstitut
de Génétique Humaine – CNRS UPR1142, Montpellier, France;
cCHRU de Montpellier, Montpellier, France; dCHRU and Université
de Lille, Lille, France

Background: A recent report (JCI, 2014) described a new
homozygous NR5A1/SF-1 mutation in a patient with XY DSD and
spleen agenesis. To date, no other data have confirmed this
association, raising the hypothesis of fortuity. Case presentation
and method: We had the opportunity to study an adolescent girl
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referred for virilisation during puberty. She presented voice
deepening and clitoral hypertrophy. Biological investigations
showed high plasma testosterone (2 ng/ml) and gonadotropin
levels and undetectable levels of AMH and inhibin B. The family
history revealed that her father had had surgery for hypospadias in
infancy. At 45 years, he was hospitalized for purpura fulminans, at
which time asplenia was diagnosed. Results: Sonography andMRI
showed three small residues which were evocated for spleen.
Genetic investigation identified a new heterozygous NR5A1 gene
mutation (c.1227COA) within exon 7. This mutation creates a
premature stop codon (p.Tyr409X) and results in a truncated
protein. The father’s genetic analysis revealed the same mutation.
However, this mutation was absent from both paternal grand-
parents. In vitro assays of this mutation are in progress to
investigate the mutant transactivation capabilities. Conclusion:
As reported in mice, SF-1 gene invalidation leads to XY complete
gonadal dysgenesis, adrenal agenesis and abnormal spleen
development. In human, an SF-1 mutation may lead to both
gonadal dysgenesis and spleen hypotrophy, raising the suggestion
of a new syndrome. These data underline the usefulness of spleen
function investigation in all patients with SF-1 gene mutation.
P2-322
Clinical Spectrum of 45,X/46,XY Mosaicism and
Variants in Children
Hae Woon Junga, Hwa Young Kimb, Gyung Min Leec, So Youn Kima,
Kyung A Jeonga, Keun Hee Choia, Jieun Leea, Young Ah Leea,
Choong Ho Shina, Sei Won Yanga

aSeoul National University College of Medicine, Seoul, Republic of
Korea; bKangwon National University Hospital, Chuncheon,
Republic of Korea; cKonyang University Hospital, Daejeon, Republic
of Korea

Background: The phenotypic manifestations in the
45,X/46,XY karyotype is diverse and there are challenges in
management due to this diversity. Objective and hypotheses:
The aim of this study was to describe the clinical spectrum of
45,X/46,XY mosaicism and variants diagnosed in childhood.
Method: A retrospective review of 20 patients with 45,X/46,XY
(nZ7) and its variants ((45,X/46,X,der(Y) (nZ12)) and
46,X,der(X),t(X;Y) (nZ1)) followed at a tertiary center between
January 1997 and July 2014 was performed. Results: The mean
age at diagnosis was 5.0 years (range 0.1–15.1) presenting with
genital ambiguity, short stature and delayed puberty. Genital
ambiguity was present in 86% of 45,X/46,XY patients and 33% of
45,X/46,X,der(Y) patients (PZ0.09). All patients with 45,X/46,XY
karyotype (nZ7) and 75% of 45,X/46,X,der(Y) karyotype showing
ambiguous genitalia (nZ4) or signs of virilization (nZ1)
underwent gonadectomy. Gonadoblastoma was detected in
intraabdominal gonads of three phenotypically female patients,
of which two were diagnosed at later ages of 9.5 and 13.7 years
respectively. Thirteen patients were reared as females while seven
were reared as males. External masculinization scores were
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evaluated (males 9.2 vs females 1.2, P!0.001). Turner charac-
teristics (nZ16, 80%), cardiac anomalies (nZ3, 20%) and kidney
anomalies (nZ4, 31%) were present. The percentage of patients
with height z-scores less than the third percentile increased from
42% at diagnosis to 68% at growth hormone (GH) treatment
initiation (PZ0.005). Sixteen patients received GH and showed
significant increases in height z-scores (P!0.001). Ten patients
achieved final adult height with a median height z-score of
K1.07G0.89. Conclusion: The clinical spectrum of the
45,X/46,XY karyotype is diverse and patients require individua-
lized care. There is a risk for gonadoblastoma even with the
45,X/46,X,der(Y) karyotype showing virilization. Although height
progressively decreases from diagnosis, GH has a positive effect on
growth and FAH.
P2-323
Chromosomal Variations in Children and Adolescents
with Gender Dysphoria: Is Routine Karyotyping
Indicated?
Claire Goedharta,b, Caroline Braina,b, Russell M Vinera,b, Sabah Alvia,c,
Talat Mushtaqa,c, Jenny Walkera,c, Polly Carmichaela,d, Gary Butlera,b

aUK National Gender Identity Development Service, London and
Leeds, UK; bUniversity College London Hospital, London, UK;
cLeeds Children’s Hospital, Leeds, UK; dTavistock and Portman NHS
Trust, London, UK

Background: Chromosome analysis is always indicated in
disorders of sex development (DSD), but the need for karyotyping
in gender dysphoria (GD) is less clear. Aims and objectives: We
therefore aimed to review the place of routine chromosome
analysis in the management of GD in children and adolescents.
Patients and methods: 490 children and adolescents with GD
have been referred to the two endocrine clinics forming part of the
joint National Gender Identity Development Service since 2009.
Chromosome analysis and physical examination are performed
routinely to exclude a DSD. Results: One de novo sex
chromosome variation (47,XYY) was identified. The prenatal
diagnosis of 47,XXX was confirmed in one other (total sex
chromosome aneuploidy rate 1:245). Neither would have been
suspected phenotypically nor did the finding have any bearing on
the management of the GD. In addition, karyotyping revealed
two individuals with balanced familial translocations and one
with a small marker chromosome, none of which had any clinical
consequences (total autosomal aneuploidy rate 1:163). The finding
of these karyotype variations is within known population
aneuploidy prevalence rates (1:250 sex chromosomes; 1:150
autosomes). Conclusions: No additional chromosome variations
were identified in children and adolescents with GD over and
above the frequency expected within the general population. This
differs from the situation in a DSD. Chromosome analysis in
children and adolescents with GD may not, therefore, be routinely
indicated.
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DSD 46,XY and Serum Steroid Profile Ambiguity due
to Combined 17-Beta Hydroxysteroid
Dehydrogenase/21-Hydroxylase Deficiencies
Elena Kuznetsova, Vitaliy Ioutsi, Anna Kolodkina,
Natalia Kalinchenko, Anatoly Tiulpakov

Endocrinology Research Center, Moscow, Russia

Background: An accurate and comprehensive assessment of
steroid hormones is pivotal for differential diagnosis of disorders
of sex development (DSD) 46,XY, a part of which may be due to
defects of testosterone biosynthesis. Objective and hypotheses:
To describe and characterise a case of DSD 46,XY presented with
unusual serum steroid profile. Method: Serum steroid hormones
were analysed by liquid chromatography-tandem mass spec-
trometry (LC-MS/MS). HSD17B3 and CYP21A2 genes were
analysed by Sanger sequencing. Results: An 18-year-old pro-
fessional female athlete presented with primary amenorrhea.
Physical examination showed increased muscle mass, no breast
development, male pattern of hair distribution, clitoris enlarge-
ment and blind-ending pseudo-vagina. Ultrasound examination
revealed bilateral inguinal gonads and no uterus. Karyotype
analysis showed 46,XY. Profile of serum steroid hormones assayed
by LC-MS/MS was abnormal and not compatible with any known
disorder of steroid hormone biosynthesis: 17OHP, 35.6 nmol/l
(1.5–7.2); 21-deoxycortisol, 9.9 nmol/l (0.5–3.4); cortisol,
353 nmol/l (150–650); androstenedione, 29.5 nmol/l (1.4–7.9);
testosterone, 12.9 nmol/l (12–33). Combination of HSD17B3 and
CYP21A2 deficiencies was suspected. Sequencing of HSD17B3
gene showed a known pathogenic homozygous splicing mutation
c.277C4AOT, whereas analysis of CYP21A2 gene revealed a
homozygous p.V281L mutation, a frequent finding in non-
classical congenital adrenal hyperplasia (NC CAH). Conclusion:
To our knowledge, this is the first description of combined
HSD17B3 and CYP21A2 deficiencies. Owing to the fact that NC
CAH is frequent in certain populations, its contribution to
observed peculiarities of phenotype and/or steroid profiles may be
considered.
P2-325
Frequency of Cryptorchidism and Age at Operation in
Helsinki Area between 2004 and 2014
Ella Kohvaa,b, Päivi Miettinenb, Seppo Taskinenb, Taneli Raivioa,b

aDepartment of Physiology, Faculty of Medicine, University of
Helsinki, Helsinki, Finland; bChildren’s Hospital, Helsinki
University Hospital, Helsinki, Finland

Background: Cryptorchidism is a risk factor for testicular
cancer and poor semen quality. The incidence of cryptorchidism
has been lower in Finland than in the other Nordic countries.
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Objective and hypotheses:We focused to investigate the recent
trends in the incidence of undescended testes in the Helsinki area.
In addition, we evaluated the age at orchidopexy before and after
the release of the Nordic consensus in 2007 recommending
operation between 6 and 12 months of age (Ritzén ME et al. 2007
Nordic consensus on treatment of undescended testes. Acta
Paediatr 96 638–43). Method: The study material included
referrals of boys with unilateral, bilateral or undefined cryptorch-
idism who were evaluated at Children’s Hospital between 2004 and
2014 (nZ1214). Medical records of patients with bilateral
cryptorchidism (nZ136), who were operated upon, were reviewed
to obtain their ages at the time of orchidopexy. Results: The
annual number of referrals for evaluation of cryptorchidism
(110G20) remained stable during the evaluation period. Between
2004 and 2007, all bilateral cases (nZ38) were operated after the
age of 1 year. After 2007, however, 26/98 boys (27%) were operated
before the age of 1 year (P!0.001). Conclusion: The incidence of
cryptorchidism, as estimated on the basis of referrals to a tertiary
center, has not increased in Helsinki area between 2004 and 2014.
The release of the Nordic consensus on treatment of cryptorchid-
ism is associated with an earlier age at operation and conceivably
better outcome.
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Prevalence of Partial Androgen Insensitivity
Syndrome in 3 Cohorts of 46,XY Children Presenting
with Isolated Hypospadias, Isolated Micropenis or
Isolated Persistent Pubertal Gynecomastia
Paris Françoisea,b, Philibert Pascala,b, Gaspari Lauraa,b,
Audran Françoiseb, Kalfa Nicolasc, Sultan Charlesa,b

aDépartement d’Endocrinologie Pédiatrique, Hospital of Montpel-
lier, Montpellier, France; bDépartement d’Hormonologie, Hospital of
Montpellier, Montpellier, France; cDépartement de Chirurgie
Viscérale Pédiatrique, Hospital of Montpellier, Montpellier, France

Background: The clinical diagnosis of partial androgen
insensitivity syndrome (PAIS) should be systematically considered
for all 46,XY newborns/infants with undervirilisation contrasting
with normal/elevated plasma testosterone levels. Confirmation of
PAIS is based on the identification of an androgen receptor (AR)
gene mutation. Aim: This work was undertaken to determine
whether the minor forms of undervirilisation such as isolated
hypospadias, isolated micropenis, or isolated persistent pubertal
gynecomastia (PPG) should be considered as true cases of PAIS,
i.e., the result of an AR gene mutation. Methods: AR gene
sequencing was performed on the DNAs of 292 infants with
isolated hypospadias, 52 infants with isolated micropenis, and 26
adolescents with isolated PPG. Results: In the cohort of 292
infants with isolated hypospadis, an AR gene mutation was
observed in nine cases (3%). In the group of 52 infants with
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isolated micropenis, AR gene sequencing revealed four mutations
(7.7%). In the group of 26 adolescents with isolated PPG, we
identified three AR gene mutations (11.5%). Conclusions:
Isolated hypospadias, micropenis or PPG may be the only clinical
manifestation of PAIS. The systematic search for an AR gene
mutation in this common clinical situation may be criticised in
today’s difficult financial context. Yet identifying an AR gene
mutation permits an aetiological diagnosis, fuller discussion of the
prognosis, a foundation for choosing the therapeutic approach and
– not least – the offer of genetic counselling for siblings.
P2-327
A Novel Mutation of Anti-Mullerian Hormone
Receptor Gene in a Male with Persistent Mullerian
Duct Syndrome
Ghadir Elias-Assada,b, Marwan Eliasc, Asher Pressmanc,
Yardena Tenenbaum-Rakovera,b

aPediatric Endocrine Unit, Ha’Emek Medical Center, Afula, Israel;
bThe Rappaport Faculty of Medicine, Technion, Haifa, Israel;
cPediatric Surgery Department, Ha’Emek Medical Center, Afula,
Israel

Background: Persistent Mullerian duct syndrome (PMDS) is
a rare genetic disorder of internal male sexual development
defined as a lack of regression of Mullerian derivatives in an
otherwise normally virilized XY male. Approximately 85% of the
cases are caused by mutations of the Anti-Mullerian hormone
(AMH) or its’ receptor (AMHR-II) genes. In the current study, we
report a novel homozygous mutation in the AMHR-II gene in a
patient with PMDS and discuss the dilemma of the definitive
treatment. Case presentation: A 3- months-old healthy male
infant with normal penile length and bilateral cryptorchidism was
found to have uterus and fallopian tubes in the inguinal sac during
an elective inguinal hernia repair surgery. He had 46, XY
karyotype and normal serum levels of testosterone and gonado-
tropins for his age. High serum levels of AMH raised the possible
diagnosis of AMHR gene mutation. Sequencing of the AMHR-II
revealed a novel homozygous missense mutation, c.928COT in
exon 7 of the AMHR-II gene which cause a stop codon p.Q310X.
This mutation results in a lack of most part of the intracellular
serine/threonine kinase domain of the receptor. Following the
genetic results, orchiopexy and partial Mullerian remnants
resection was performed. There is no consensus regarding the
surgical approach in patients with PMDS. Reports of Mullerian
remnants malignancy and the known risk of testicular cancer in
undescended testes encourage removal of the Mullerian remnants
and bilateral orchiopexy. However, the excision of the Mullerian
structures risks the blood supply to the testes and vas deferens,
which may cause infertility and impair testicular function.
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Conclusion: AMH serum levels can distinguish between AMH
and AMHR gene mutations and may follow by molecular
sequencing of either gene. The current report emphasise the
clinical dilemma in the surgical approach in patients presented
with PMDS.
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miR-122 and Non-Alcoholic Fatty Liver Disease in
Prepubertal Obese Children
Elena Inzaghia, Stephanie Brandtb, Julian Roosb,
Stefano Cianfarania,c, Valerio Nobilia, Mauro Colajacomoa,
Tadej Battelinod, Kotnik Primozd, Martin Wabitschb,
Pamela Fischer-Posovszkyb

aOspedale Pediatrico Bambino Gesù, Rome, Italy;
bUniversitätsklinik für Kinder- und Jugendmedizin, Ulm, Germany;
cKarolinska Institutet, Stockholm, Sweden; dUniversity Children’s
Hospital, Ljubljana, Slovenia.

Background: The incidence of non-alcoholic fatty liver
disease (NAFLD) is dramatically increasing among children
worldwide. The gold standard for diagnosis is the liver biopsy.
Reliable serum markers are lacking. Recently, circulating miRNAs
have been studied as biomarkers of disease progression.
Specifically, miR-122 was proposed as predictive marker for liver
disease in adults, while no data are available for children.
Objective and hypotheses: To investigate the relationship
between circulating miR-122 levels and liver steatosis severity and
metabolic parameters in obese children. Method: Antropometry,
biochemical and metabolic assessment were performed in 50
prepubertal obese children (15 female, age 9.78G2.17 yrs, BMI
SDS 3.44G1.39). Serum cytokeratin-18 (CK18) fragment, a novel
biomarker of NAFLD, was determined by ELISA. In 44 subjects
liver ultrasound was performed revealing no (nZ19, group 0),
mild (nZ15, group 1), moderate (nZ8, group 2), or severe
steatosis (nZ2, group 3). Serum miR-122 was determined by
qPCR. Results: CK18 did not display a gender dimorphism, while
miR-122 was higher in male subjects (1.06G1.55 vs 0.28G0.29,
P 0.045). CK18 positively correlated with serum triglycerides
(rZ0.38, PZ0.006), AST (rZ0.54, P!0.0001), ALT (rZ0.42,
PZ0.002), and GGT (rZ0.26, PZ0.07). miR-122 positively
correlated with age (rZ0.36, PZ0.01), CK18 levels (rZ0.40,
PZ0.006), AST (rZ0.40, PZ0.007), ALT (rZ0.71, P!0.0001)
and GTT (rZ0.28, PZ0.06) levels. After adjustment for age and
sex correlations persisted. Serum miR-122 levels were higher in
severe steatosis group when compared to the other groups
(P!0.05). CK-18 levels were higher in severe steatosis group
when compared to subjects without steatosis (P!0.05). There was
a positive correlation between miR-122 levels and HOMA-IR,
whereas no correlation was found for CK18. Conclusion: Already
in prepubertal children, miR-122 levels were associated with
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measures of liver disease. Further studies will elucidate if miR-122
provides a useful biomarker for liver disease progression
in children. Funding: This project was supported by an ESPE-
RU collaborative project grant.
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Meteorin-Like (METRNL) Expression in Human
Adipose Tissue is Associated with Adipocyte
Hypertrophy and Inflammation and is
Down-Regulated During Human Adipogenesis
Dennis Löffler, Denise Rockstroh, Julian Schwartze, Kathrin Landgraf,
Antje Körner

University of Leipzig, Center of Pediatric Research, Leipzig,
Germany

Background: The new adipokine/myokine meteorin-like
(Metrnl) has been proposed to be of interest for obesity and
metabolic disease through its potential role for brown/beige fat
thermogenesis and macrophage activation in mice. METRNL was
reported to be expressed in white adipose tissue (AT) and
upregulated during adipogenesis and by exercise and. Aims: In
this study we analysed the expression of METRNL during human
adipogenesis and its regulation by metabolic regulators. Further-
more, we compared its expression in AT components from lean
and obese children of our Leipzig Childhood Adipose Tissue
cohort (nZ103), and analysed associations with obesity and
metabolic parameters. Results: Metrnl was down-regulated
during human adipogenesis of SGBS preadipocytes on mRNA
(to 22.7G13%) and protein level. Dexamethasone inhibited
METRNL expression to 65G6% in preadipocytes but not
adipocytes, while insulin, IGF1 and isoproterenol had no effect.
In human ATsamples,METRNL expression was fivefold higher in
SVFs compared to adipocytes. In adipocytes, but not in whole AT
or SVF, obese children showed higher expression compared to lean
children (7.1G4.0 vs 5.0G2.5; PZ0.003) and in both, adipocyte
and SVF METRNL expression correlated with BMI-SDS (rZ0.33,
PZ0.001 and rZ0.24, PZ0.002) and adipocyte size (rZ0.26,
PZ0.005 and rZ0.28, PZ0.03), but not with adipocyte number.
METRNL expression in SVF was negatively related to experi-
mental cell doubling time (rZK0.40, PZ0.008). AT samples
containing brown adipocytes, as indicated by histology and high
UCP1 expression, did not show higher METRNL expression
compared to UCP1-negative samples. METRNL expression in
adipocytes correlated with HOMA-IR as a marker of insulin
resistance, macrophage number and CD68 expression, which was,
however, not independent from BMI. Conclusion: In AT of
children, METRNL is expressed in adipocytes and SVF in relation
with BMI-SDS but shows a fivefold higher expression in SVF. The
down-regulation of METRNL during adipocyte differentiation,
the negative association in SFV with proliferation potential, and
the positive association with adipocyte size may indicate that
METRNL is associated with hypertrophic AT and may explain the
association with markers of insulin resistance and AT
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inflammation. Funding: This work was supported by grants
from the Federal Ministry of Education and Research (BMBF),
Germany, FKZ: 01EO1001 (IFB AdiposityDiseases) and the
German Research Council (DFG) for the Clinical Research Center
‘Obesity Mechanisms’ CRC1052/1 C05.
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Abdominal fat Distribution Measured by Magnetic
Resonance Imaging in 197 Children Aged 10–15 Years
– Correlation to Anthropometry and Dual X-Ray
Absorptiometry
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Mikkel G Mieritza, Christine Wohlfahrt-Vejea, Eva Fallentinb,
Rasmus Larsenc, Anders N Christensenc, Rikke B Jensena,
Anders Juula, Katharina Maina
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Background: Obesity in childhood is defined by age- and sex-
specific BMI cut-off values. However, BMI does not disclose the
distribution of fat mass. Increased abdominal adipose tissue is
associated with a higher risk of cardio-metabolic disease in
adulthood. Thus, precise measurements of abdominal adipose
tissue in children may enable early prevention of disease.
Objective and hypotheses: To validate measurements of
abdominal adipose tissue by anthropometry and Dual X-ray
Absorptiometry (DXA) against Magnetic Resonance Imaging
(MRI) in a cohort of healthy Danish children. Method:
A population-based cohort study of 197 children (83 girls) aged
10–15 years. On the same day, a multi-slice MRI-abdomen
(L1-L4), a DXA with determination of regional fat percentages and
a clinical examination with measurement of height, weight, BMI,
waist circumference (WC) and skinfolds and standard deviation
scores (SDS) were calculated. Pubertal development was assessed.
Subcutaneous adipose tissue (SAT) and visceral adipose tissue
(VAT) percentage of total abdominal volume was determined by
MRI and android fat percentage by DXA. Results: SAT was
significantly higher in girls compared to boys (mean 20.1% vs
15.0%, BZ4.3 (95% CI 1.9–6.6), P!0.001). VAT was similar in
girls and boys (mean 6.7% in both genders, BZ0.1 (95% CI K0.4–
0.6), PZ0.654). Analyses were adjusted for puberty. DXA android
fat percentage, suprailiac skinfold, BMI-SDS and WC-SDS
correlated positively with SAT (rZ0.89, rZ0.79 rZ0.68 and rZ
0.57, all P! 0.001) and VAT (rZ0.39, rZ0.32, rZ0.22 and rZ
0.22, all P!0.005). The best anthropometric predictor of both SAT
and VAT was suprailiac skinfold, explaining 62.8 and 9.9% of
the variance, respectively (both P!0.001). Conclusion:
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Anthropometric measurements are good proxies for SAT
determined by MRI in healthy non-obese children, reflecting
that simple anthropometry can be used to determine obesity in
childhood. However, prediction of VAT was less precise probably
due to the sparse accumulation at this age.
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Autonomic Nervous System Function Assessed by
Heart Rate Variability in Children and Adolescents
with Long Term Follow up of Craniopharyngioma
Hae Woon Junga, Hwa Young Kimb, Gyung Min Leec, So Youn Kima,
Kyung A Jeonga, Keun Hee Choia, Jieun Leea, Young Ah Leea,
Choong Ho Shina, Sei Won Yanga

aSeoul National University College of Medicine, Seoul, Republic of
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Background: Obesity is a well-recognized complication of
craniopharyngioma. Increased hypothalamic involvement (HI) by
the tumour and accordant treatment has been associated with
greater obesity. Changes in hypothalamic control of the autonomic
nervous system (ANS) have been implicated in the development of
hypothalamic obesity however, long term changes in the ANS have
not been assessed. Objective and hypotheses: We aimed to
evaluate ANS activity using heart rate variability (HRV) in
children and young adults with long term follow up for
craniopharyngioma. Associations between HRV, degree of HI,
obesity, physical activity and metabolic abnormalities were
analysed. Method: HRV was assessed in 28 children and young
adults (14 males) aged 10–30 years with more than 3 years of
follow up after initial surgery. Anthropometrics, fasting metabolic
sample, physical activity measures by questionnaire was obtained
at the time of HRV testing. A retrospective review of the pre and
postoperative clinical course and grading of HI on magnetic
resonance imaging (MRI) was done. Results: The mean post-
operative follow up was 11.6 (range 3.6–21.1) years. Patients with
greater HI showed increased BMI z-score at the time of study. S.D.
of the NN interval (SDNN) and total power (TP), indices of the
overall variability, were decreased with greater HI. High frequency
(HF), a parameter of parasympathetic activity, was decreased
(195G183 m2 vs 409G326 m2) while the low frequency (LF) to
HF ratio, a parameter of sympathetic activity was increased
(1.76G1.73 vs 0.80G0.49). HF negatively correlated with fasting
glucose (PZ0.041) and triglyceride (P!0.001) and positively
correlated with physical activity (PZ0.047). Conclusion: Greater
HI in craniopharyngioma showed decreased overall HRV with
increased sympathetic and decreased parasympathetic activity.
Decreased parasympathetic activity was associated with metabolic
abnormalities in glucose and triglyceride levels. These results
provide a new perspective regarding autonomic dysfunction in
long term follow up of craniopharyngioma.
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Background: Sirtuins are NADC-dependant protein deace-
tylases that target histones, transcription factors, co-regulators, as
well as metabolic enzymes to adapt gene expression and metabolic
activity in response to the cellular energy state. SIRT1 and SIRT2
are two important enzymes of sirtuin family. SIRT1 has an
important role in glucose metabolism and improves glucose
homeostasis. It can also regulate fatty acid oxidation and hepatic
cholesterol and bile acid metabolism. SIRT2 has an antioxidant
activity and negatively regulates insulin resistance. Objective and
hypotheses: The aim of this study was to evaluate SIRT1 and
SIRT2 gene expression in peripheral blood mononuclear cells
(PBMCs) of children and adolescents with obesity and their
association with metabolic parameters and insulin resistance.
Method: children and adolescents (30 obese and 30 age and
gender matched control subjects), (8–15 year old), were selected.
PBMCs were separated and their total RNA was extracted. After
cDNA synthesis, SIRT1 and SIRT2 gene expression were analysed
by real-time PCR. Relative differences in gene expression were
calculated by DCt method using b-actin as a normalizer. Serum
insulin was measured using ELISA, and insulin resistance (IR) was
calculated by the Homeostasis Model of Assessment of Insulin
Resistance (HOMA-IR). Fasting plasma glucose, triglyceride, total
cholesterol, LDL-C and HDL-C were also measured. Results:
Expression of SIRT1 gene was significantly diminished in obese
subjects compared to control ones (0.33G0.02 vs 1.37G0.25)
(PZ0.000). It was also significantly lower in obese children with
IR compared to obese children without IR (0.33G0.079 vs 0.97G
0.17) (PZ0.008). There was a trend toward a lower SIRT2
expression in obese subjects but the difference was not significant
(1.88G0.19 vs 2.83G0.36) (PZ0.057). SIRT1 expression was
significantly correlated with BMI and waist circumference as well
as insulin and MOMA-IR. SIRT2 was significantly correlated with
SIRT1 and HDL-C. Conclusion: SIRT1 is decreased in obesity
and is associated with insulin resistance in children and
adolescents. Targeting SIRT1 can be valuable in treating obesity
and insulin resistance in childhood and adolescence. Funding:
This work was supported by Endocrinology and metabolism
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Research Institute, Tehran University of Medical Sciences (grant
number 1392-02-104-1707).
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Leptin Replacement Improves Central Ventilation in a
Patient with Congenital Leptin Deficiency: First
Report in Childhood
Laura Lucaccionia, Philip L Daviesb, Neil A Gibsonb, Sadaf Farooqic,
M Guftar Shaikha

aDevelopmental Endocrinology Research Group, Royal Hospital for
Sick Children, University of Glasgow, Glasgow, UK; bRespiratory
Department, Royal Hospital for Sick Children, Glasgow, UK; cMRC
Metabolic Diseases Unit, Metabolic Research Laboratories, Well-
come Trust–MRC Institute of Metabolic Science, NIHR Cambridge
Biomedical Research Centre, Addenbrooke’s Hospital, University of
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Background: Congenital leptin deficiency (CLD) is charac-
terized by severe early-onset obesity due to hyperphagia and
impaired satiety. The impact of obesity in obstructive sleep apnoea
hypopnoea syndrome (OSAHS) was originally reported as
mechanical, but recent data suggest that adipokines may influence
central ventilation. We highlight that treatment with recombinant
human leptin (RHL) in CLD with OSAHS improves ventilation
before weight loss. Case presentation: A 10-month-old female of
Pakistani origin was severely obese (weight: 17.9 kg (C5.6 SDS)
and BMI: 29.4 kg/m2 (C5.3 SDS)). Born at term to consangui-
neous parents. Mother reported rapid weight gain during first
months of life, due to intense hyperphagia with food-seeking
behaviour. Family history showed a first cousin with CLD: genetic
analysis confirmed the same homozygous leptin mutation. RHL
replacement was started with good reduction of appetite. Three
months before starting treatment (weight: 26.1 kg (C7.6 SDS))
oxicapnography showed normal mean saturations and CO2 but
clusters of deep desaturations (desaturation index (DI) 19.8/h of
O4%). After 50 days of treatment polysomnography was
performed showing a significant improvement in clusters of
desaturation (DI 9.3/h) and a mixed pattern of both obstructive
and central events with an apnoea hypopnoea index (AHI) 13.7/h.
At this stage the weight was stable at 26.9 kg (C6.7 SDS), BMI was
34.8 kg/m2 (C6.6 SDS). After 5 months of treatment a significant
loss of weight was seen (weight: 22.0 kg and BMI: 32.6 kg/m2, both
at C4.7 SDS). Repeat polysomnography showed marked
improvement with an AHI 4/h and a DI 4.2/h. Conclusion: To
the best of our knowledge, this is the first report showing an
improvement in ventilation, in a patient with CLD following
treatment with RHL before significant weight loss. In mice, leptin
microinjections into specific brain areas, are associated with
increased pulmonary ventilation and enhanced bioelectrical
activity of inspiratory muscles, suggesting that leptin may
influence ventilation through a direct effect on respiratory control
centres. Leptin appears to have central effects on ventilatory
regulation, which need to be explored further.
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Childhood Obesity Negatively Influences Adult
Leydig Cell Function
Isabel V Wagnera,c, Nora Klötingc,d, Wieland Kiessb,c, Olle Södera,
Konstantin Svechnikova

aKarolinska Institute, Stockholm, Sweden; bDepartment of Women’s
and Child Health, University Hospital Leipzig, Leipzig, Germany;
cIntegrated Research and Treatment Center (IFB Adiposity
Diseases), Leipzig, Germany; dDivision of Endocrinology, Depart-
ment of Medicine, University Hospital Leipzig, Leipzig, Germany

Background: Childhood obesity is a global health problem
and co-morbidities develop already during childhood and
adolescence. Male obesity impacts negatively on reproductive
function. Testosterone is decreased, sperm quality reduced, and
the physical and molecular structure of germ cells altered in obese
males. However, less is known about the role of prepubertal obesity
on future reproductive function. We therefore explored Leydig cell
function and reproductive potential in a rat model with
prepubertal onset of obesity. Objective and hypotheses: To
explore the influence of prepubertal obesity on reproductive
potential and Leydig cell capacity to produce testosterone in adult
male rats. Method: Lewis male rats were exposed to high fat diet
(HFD) and standard chow (SC) from day 21 until 3 (group 1) and
9 months (group 2). Various anthropometric data including fat
mass and adipocyte diameter were analyzed. Mating studies and
semen analyses were performed. Sex steroids and gonadotropin
levels were determined by immunoassays. Testis morphology was
evaluated by microscopy. Expression of Leydig cell specific genes
was analyzed at the transcriptional (q-PCR) level. Results: HFD
increased body fat by 3 and 10% (P%0.001) in groups 1 and 2
respectively. The ratio testis:body weight was reduced by 6% in
group 1 but significantly (by 22%, PZ0.008) in group 2 compared
to SC control. Serum levels of testosterone were reduced in obese
rats from group 2 (by 29%), while estradiol (E2) was elevated in
both groups of obese animals (by 44, PZ0.018 and 40%, PZ0.005
respectively). The decline in serum levels of testosterone in obese
rats with the longest period of HFD exposure was associated with
marked suppression of the expression of Leydig cell-specific genes
(e.g. StAR, Cyp11a1, Hsd3b1, Hsd17b3, and Insl3). Conclusion:
Long-term obesity developed in the prepubertal period signi-
ficantly affected Leydig cell capacity to produce testosterone and
altered the testosterone:E2 ratio in obese rats. Furthermore
steroidogenic enzymes were down regulated. The observed
perturbations of sex hormone levels may disturb normal
spermatogenesis and attenuate reproductive potential and fertility
in obese males. Funding: ESPE Research Fellowship.
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Network Coordinated Primary Care Intervention in
Obese Children and Adolescents: Almost a Decade of
Experience
Sophie Guilmin-Crépona,b, Amine Arsanb, Priscilla Boizeaua,
Corinne Albertia, Laurent Fidalgob, Bertrand Chevallierb,d,
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Background: French health authorities have developed a
national program to organize outpatient care networks for the
prevention and management of obesity in children and
adolescents (Réseau de Prise en Charge de l’Obésité Pédiatrique
(REPOP)). To date, REPOP Ile-de-France has more than 250
primary care physicians with dietitians, nurses, educators, and
psychologists trained in the management of childhood obesity as
part of a standard care pathway, working in close collaboration
with expert hospital staff. Objective and hypotheses: To
describe the evolution of BMI in children and adolescents followed
by REPOP Ile-de-France and to determine factors associated with
the evolution of body size. Method: All children and adolescents
prospectively included in the REPOP cohort from 09/2003 to
02/2012. Results are expressed as median (q1;q3). The primary
endpoint was the evolution of BMI Z-score and improvement was
defined as a decrease O10% at the last follow-up visit. Cox models
were used to analyze the influence of clinical and familial
characteristics. Results: Among 4174 patients, 59% were available
for analysis beyond 3 months. Subjects lost to follow-up were more
likely female (62.6% vs 58.8%, PZ0.01), older (10.5 years (8.5;
12.7) vs 10.3 (8.2; 12.4), PZ0.02) and more obese (BMI Z-score
3.4 (2.8; 4.2) vs 3.3 (2.7; 4.0), PZ0.00001). The other 2468 subjects
were used for analysis, with a median duration of follow-up of 11
months (5.7; 19.5). The median change in BMI Z-score was K0.26
(K0.56; K0.02). The primary endpoint was met in 1047 patients
(42.4%) with significant associations with age (OR 0.93 (0.88; 0.99),
PZ0.02), BMI Z-score at baseline (OR 0.95 (0.92; 0.99), PZ0.02),
maternal BMI (OR 0.98 (0.97; 0.99), PZ0.01), and time between
consultations (OR 0.88 (0.84; 0.91), P!0.0001). The proportion of
subjects with waist-to-height ratio R0.5 decreased from 89 to 80%,
P!0.0001). Conclusion: Network coordinated primary care
intervention is associated with clinical improvement in obese
children and adolescents. These results suggest that early
identification and referral is associated with improved outcome.
They could help to improve the program by highlighting population
at risk of loss of follow-up.
P2-336
Diagnosing the Metabolic Syndrome in Survivors of
Childhood Haematopoietic Stem Cell Transplantation
and Total Body Irradiation
Christina Weia, Linda Huntb, Ruth Elsona, Rachel Coxa,
Karin Bradleyc, Julian Shieldb, Michael Stevensb, Elizabeth Crownea

aBristol Royal Hospital for Children, Bristol, UK; bUniversity of
Bristol, Bristol, UK; cBristol Royal Infirmary, Bristol, UK
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Background: The well-documented increased cardiometa-
bolic risk in haematopoietic stem cell transplantation and total
body irradiation (HSCT/TBI) survivors is under-recognised using
standard (International Diabetes Federation (IDF)) metabolic
syndrome (MetS) criteria. This is defined as the presence of central
adiposity using increased waist circumference (WC) or BMI,
(often not abnormal in HSCT/TBI survivors despite increased
central adiposity), plus additional features including two of
following: [ triglycerides (TGs) O1.7 mmol/l, Y HDL (M
!1.03 mmol/l and F !1.29 mmol/l), BP O130/85, and [ fasting
glucose O5.6 mmol/l or known diabetes. Objective: To identify
alternative measures of central adiposity to define the MetS which
are more representative of metabolic risk in HSCT/TBI survivors.
Method: Childhood leukaemia survivors treated with HSCT/TBI
(10–14.4 Gy; nZ21, 10M) at mean aged 9.3 (1.0–10.8) years were
compared with chemotherapy-only (nZ31), and obese non-
leukaemic controls (nZ30). All subjects (16–26 years) had BP and
auxological measurements (BMI, waist, and hip circumferences)
and blood tests (HDL, TG, and oral glucose tolerance tests). The
prevalence of the MetS defined by [ waist-to-height (WHtR;
O0.5) or waist-to-hip ratios (WHR) (M O0.9 and F O0.8) rather
than standard criteria of WC (M O94 cm and F O80 cm) or BMI
O30 kg/m2 were compared using odds ratios and ANOVA (5%
significance). Results: The HSCT/TBI group had two patients
with diabetes and a higher prevalence of low HDL (57%) vs
chemotherapy-only (27%), PZ0.003; raised TG (48%) vs both
chemotherapy-only (10%), PZ0.005 and obese (13%, PZ0.001)
groups but significantly lower mean BMI (P!0.001), WC
(P!0.001), WHtR (P!0.001) than the obese, and lower WHR
(PZ0.003) than the chemotherapy-only groups. There was no
difference in the prevalence of the MetS using standard IDF
criteria: HSCT/TBI (19%), chemotherapy-only (10%, PZ0.4), and
obese (17%, PZ0.8) groups. When WC was replaced by WHtR,
the prevalence increased to 38% in HSCT/TB, significantly higher
than chemotherapy-only (13%, PZ0.047) patients. Using WHR,
HSCT/TBI prevalence was 43%, significantly higher than both
chemotherapy-only (10%, PZ0.011) and obese (17%, PZ0.044)
groups. The prevalence in the obese group remained unchanged
with all three definitions. Conclusions: The WHR is more
representative of central adiposity allowing identification of
metabolic syndrome and risk in HSCT/TBI survivors. Funding:
This work was funded by the IPSEN clinical research fellowship,
BSPED research Award, David Telling Research funds, and Peel
Medical research award.
P2-337
Laparoscopic Sleeve Gastrectomy in Adolescents:
Metabolic Consequences
Marina Ybarra, Ruth Franco, Louise Cominato,
Manoel Carlos Velhote, Durval Damiani

Instituto da Criança, HC, FMUSP, São Paulo, São Paulo, Brazil

Background: Severe obesity (SO), defined as BMI R95th
percentile, has increased worldwide among adolescents. American
studies estimated that 1.3–2.8% of 12–19-year-old individuals have
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a BMI O40 kg/m2 or a BMI O35 kg/m2 with at least one serious
co-morbidity. The immediate and long-term risks associated with
SO in adolescents include cardiovascular and metabolic diseases,
obstructive sleep apnoea, and nonalcoholic fatty liver disease.
However, the results of sleeve gastrectomy in adolescents are still
uncertain. Objective and hypotheses: We aimed to assess the
safety, efficacy, and metabolic changes of laparoscopic sleeve
gastrectomy in adolescents with SO. Method: Longitudinal
retrospective study of 23 adolescents with SO who underwent
laparoscopic sleeve gastrectomy. Clinical and metabolic variables
immediately before surgery and after 6, 12, 18, and 24 months
were assessed. Results: Seventeen females and six males between
13 and 18 years old were followed-up for a mean of 2 years. At the
initial evaluation, the mean BMI was 44 kg/m2 and the mean
weight was 120 kg. The 6-, 12-, 18-, and 24-month mean BMI and
weight were respectively, 35.1, 34.9, 34.3, and 37.4 kg/m2

(P!0.0001) and 97.1, 96.6, 95.2, and 102.3 kg (P!0.0001).
Leptin, insulin, HDLc, triglycerides, and hepatic enzymes
improved at 24 months of follow-up compared to prior surgery
levels (P!0.05). One patient presented with unexplained iron
deficiency anemia during the follow-up. No other complications
were observed. Conclusion: Laparoscopic sleeve gastrectomy in
adolescents with SO seems to be a safe and effective procedure
associated to weight and BMI loss and significant metabolic
improvement in the first two years.
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A Novel Melanocortin-4-Receptor Gene Mutation
Associated with Early Onset Severe Obesity
Meropi Toumbaf, Christos Shammasa, Vassos Neocleousa,
Marie Phelanb, Nicos Skordisc,d, Leonidas Phylactoua,
Christos Mantzorose

aDepartment of Molecular Genetics, Function and Therapy, The
Cyprus Institute of Neurology and Genetics, Nicosia, Cyprus;
bDepartment of Biochemistry, Institute of Integrative Biology, NMR
Centre for Structural Biology, University of Liverpool, Liverpool,
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Background: The melanocortin-4-receptor gene (MC4R) is
a key regulator for appetite and satiety. MC4R mutations account
for 6–8% of severe obesity in children with variable expression and
penetrance. Case presentation: A 3-year-old girl is presented
with severe early onset and progressive obesity. She was born
full-term with appropriate of gestational age weight by non-
consanguineous parents. She had normal psychomotor milestones
and no syndromic features but her red-brown hair was
characteristic. Her BMI at presentation was 30 kg/m2 (C4.5
SDS) and her waist circumference was 81 cm (C6.1 SDS). She
exhibited a remarkably increased linear growth with bone age
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advancement by 2 years and no signs of pubarche. At the age of 5
years (BMI 29.6 kg/m2, C3.2 SDS) despite her effort with a
healthy lifestyle, she developed hyperinsulinaemia and was
commenced on treatment with metformin. A novel heterozygous
mutation MC4R p.M215del (c.643_645delATG) deletion was
found on the patient and her father who was also obese (BMI
33 kg/m2). 3D structural dynamic simulation studies have been
used to investigate the conformational changes induced by this
novel amino acid deletion. Additionally, the in silico software
package ‘Mutation Taster’ was used to predict the pathogenicity of
p.M215del deletion and identified it as a disease causing mutation.
Conclusion: The deletion of methionine at position 215 causes
global conformational and functional changes as it is localized at
the alpha-helical transmembrane regions and the membrane
spanning regions of the beta-barrel. This novel mutation produces
a severe obesity phenotype especially with additional negative
effect of environmental factors and unhealthy lifestyle habits even
in heterozygote patients.
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Hypothalamic Obesity, Hyperphagia, and
Hyperinsulinaemia: Time for a Paradigm Shift in
Assumptions?
Hoong-Wei Gana,b, Clare Leesonb, Helen Aitkenheadb,
Helen Spoudeasb, Mehul Dattania,b

aUCL Institute of Child Health, London, UK; bGreat Ormond Street
Hospital for Children NHS Foundation Trust, London, UK

Background: Hypothalamic obesity (HyOb) is a syndrome of
inexorable, treatment-resistant obesity seen after congenital (e.g.
septo-optic dysplasia (SOD)) or acquired (e.g. tumour-related)
hypothalamic damage, often co-existing with hyperphagia,
panhypopituitarism, autism, sleep, and temperature dysregulation.
Its pathophysiology is poorly understood but hyperphagia and
excess caloric intake may be less important than previously
thought. Objective and hypotheses: To determine the
frequency of hyperphagia and its association with hyperinsuli-
naemia in HyOb in comparison to common obesity. Method:
Multiway case-control comparison of Dykens Hyperphagia
Questionnaire Scores (DHQS), 2-h oral glucose tolerance test
(OGTT)-stimulated plasma glucose and insulin indices in 49 obese
(SOD 14, hypothalamic tumours 15, and common obesity 20) vs
29 lean (SOD 13, hypothalamic tumours 3, and controls 13)
children. Results: Patients were of median age 12.0 years (range
2.5–19.6, 50% females), with a median BMI C2.8 (C2.0 to C3.8)
and C0.8 (K2.9 to C1.9) SDS in obese and lean groups,
respectively, with no significant differences between SOD, tumour
or control subgroups. DHQS and insulin-related indices were
similar between patients with HyOb and common obesity
(PO0.05). Of the DHQS sub-scores, only hyperphagic drive was
correlated with BMI SDS (Spearman’s rZ0.292, P!0.05), whilst
Hyperphagic Drive, overall DHQS and BMI SDS correlated with
fasting insulin, HOMA-IR, and the Matsuda index (all P%0.01).
5/38 obese patients (13.2%) fulfilled WHO criteria for impaired
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glucose tolerance (IGT), whilst one tumour survivor (2.6%) had
frank type 2 diabetes (T2DM). Autism (PZ0.001), learning
difficulties (P!0.05), and sleep disturbances (P!0.001) were
frequent in SOD and tumour patients but were not significantly
associated with DHQS or BMI SDS. Conclusion: Hyperphagia is
not, as commonly perceived, unique to HyOb or the hypothalamic
syndrome, but its presence increases BMI and insulin insensitivity.
Hyperinsulinaemia per se does not explain the pathophysiology
and treatment-resistance of HyOb. IGT and T2DM are becoming
increasingly prevalent in children with obesity from any cause.
Funding: This work was supported by the BUPA Cromwell
Hospital (grant number 1DAAG), Great Ormond Street Hospital
Children’s Charity (grant number 1DAAJ), Great Ormond Street
Hospital Biomedical Research Centre (grant number 1DAAN),
and the British Society of Paediatric Endocrinology (grant number
1DAAP).
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Sara Cicconea, Danilo Fintinib, Andreas Kyriakouc, Sarah Bocchinib,
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Italy; cEndocrinology and Diabetes Unit, Royal Hospital for Sick
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Background: A variable prevalence of scoliosis has been
reported in Prader–Willi syndrome (PWS). Clinical detection can
be challenging. The role of GH therapy (GHT) in the onset and
progression of scoliosis remains controversial as does the modality
of screening. Objective and hypotheses: To define the
prevalence of scoliosis in our PWS patients and analyse the role
of age, gender, genotype, BMI, and GHT on its onset and severity.
Method: We analysed patients attending Italian (nZ74) and
Scottish (nZ28) PWS dedicated clinics. 102 genetically confirmed
(44del, 41UPD, and 17 unknown) PWS patients (50F) were seen
during the study period (2011–2014), mean age 8.6 years (0.8–
17.2). Auxological and GH data was collected, as well as the
assessment of scoliosis including Cobb Angles (CA) measure-
ments. 89 (87%) are or have been on GHT. Spinal X-ray was
performed in 90/102 (88%) patients. Results: Scoliosis (CA O108)
was present in 55/90 (61%) patients (31F and 24M) who had
undergone X-ray. 13 (27%) patients had severe scoliosis (SS),with
a CA O25o and required referral to spinal deformity service due to
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a high risk of progression. We did not find significant differences
in age, gender, genotype, or age starting GH among scoliosis (SG)
and non-scoliosis group (NSG). In SG, 81/89 (91%) patients were
on GHT, previous or ongoing (P!0.05 vs NSG) (non-SS in 83%;
P%0.001 vs SS). BMI Z-score was higher in SG (C1.3G1.3 vs
K0.4G6.1, P!0,05). No difference was found among age, BMI
Z-score, age starting GH in SS vs non-SS patients. Univariate and
multivariate analysis showed that only BMI Z-score seems to
influence scoliosis development (b: 0.474; P!0.001), while age,
gender, and GHT did not seem to play a role. No correlation was
found for SS patients. Conclusion: In our patients scoliosis was
frequent (61%), increasing with BMI Z-score. It is difficult to
define the role of GH, given the high percentage of our patients
treated. We suggest regular spinal X-rays, especially where clinical
spinal examination is difficult due to underlying obesity. Regular
radiological assessment for scoliosis is justified pre and post-GHT.
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Palmitic Acid Could Modify Cognitive and
Behavioural Functions Through Sex Specific
Activation of Hippocampal Astrocytes
Laura M Fragoa,b, Alejandra Freire-Regatilloa,b,
Pilar Argente-Arizóna,b, Jesús Argentea,b, Julie A Chowena,b

aDepartment of Endocrinology, Instituto de Investigación Sanitaria
Princesa (IP), Hospital Infantil Universitario Niño Jesús, Madrid,
Spain; bDepartment of Pediatrics, Universidad Autónoma de
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Background: Prolonged poor dietary habits can result in
hypothalamic inflammation and gliosis with more recent studies
suggest that other brain areas may also be affected. Western or
high fat diet intake has been associated with increased cognitive
impairment and aberrant feeding behavior, with males and females
being differentially affected. The hippocampus participates in both
of these functions. Saturated free fatty acids can induce astrocyte
inflammation and this could potentially result in adverse
neurologic processes. Undoubtedly, a delicate balance between
pro- and anti-inflammatory signals will determine long-term
cellular homeostasis. Objective: Our aim was to determine the
effects of palmitic acid on hippocampal astrogliosis and whether
these effects are sex-specific. Method: Primary hippocampal
astrocyte cultures were established from male and female rats (P2)
using standard procedures. After 10 days, cell cultures were shaken
overnight to eliminate microglia and oligodendrocytes. Cells were
plated at a density of 15 000 cells/cm2. Twenty-four hours later,
cells were treated in serum free media with palmitic acid (25 or
50 mM, 24 h). Levels of glial fibrillary acidic protein (GFAP) and
pro- or anti-inflammatory factors were measured by western
blotting. Results: Palmitic acid increased GFAP levels in males
(170% of control; P!0.01), but induced a decrease in female (30%
of control; P!0.01). Levels of the inflammatory cytokine
interleukin 6 (IL6) were also increased in males (390% over
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control; P!0.05) and decreased in females (70% of control;
P!0.05). Levels of the pro-inflammatory intracellular signal p-
IkB did not change in males or females. Conclusion: Glial cells of
the hippocampus respond to palmitic acid in a sexually dimorphic
manner. As these cells were derived from prepubertal animals, the
differential response could be an inherent difference between the
sexes and could partially underlie the sex differences in propensity
to develop some cognitive or behavioral dysfunctions. Funding:
This work was supported by Ministerio de Ciencia e Innovación
(BFU2011–27492) co-funded by European FEDER Program, and
Centro de Investigación Biomédica en Red Fisiopatologı́a de
Obesidad y Nutrición of the Instituto de Salud Carlos III, and
Fundación de Endocrinologı́a y Nutrición.
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Mini-Invasive, Assistance Publique-Hôpitaux de Paris, Hôpitaux
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Background: In adults, bariatric surgery has gradually
emerged as a ‘metabolic’ surgery, able to rapidly improve metabolic
disturbances linked to severe obesity. Even if type 2 diabetes is rare
in european obese adolescents, alterations in insulin sensitivity are
present in almost all.Objective and hypotheses: To evaluate the
modification of insulin resistance (IR) and insulin sensitivity (IS)
in severe obese adolescents who underwent bariatric surgery,
comparing two methods: laparoscopic sleeve gastrectomy (LSG)
and laparoscopic gastric banding (LGB). Method: Forty patients
followed for 12 months were studied. 20 underwent LSG (mean
age 17.14G1.46 years, BMI 44.73G9.37; Z-score 4.7G0.95) and
20 underwent LGB (mean age 15.55G1.9 years; BMI 37.86G4.12;
Z-score C4.48G0.68). IR was estimated by homeostasis model of
assessment (HOMA-IR). The IS was evaluated by quantitative
insulin sensitivity check index (QUICKI). Results: Among
patients who underwent LSG, improvement in IR was significant
after 6 months (baseline HOMA-IR 4.7G0.95 vs 3.35G2.0 at T6,
PZ0.036) and 12 months (2.089G2.11). Normalisation of IS was
observed in all patients after 6 months (baseline QUICKI 0.29G
0.01; 0.34G0.03 at T6, PZ0.020). The change in IS was not
correlated with weight loss. In LGB patients, improvement of IS
was slower, showing a trend without reaching significance
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(baseline HOMA-IR 4.87G2.62 vs 4.26G2.54 at T6, 3.95G3.20
at T12, baseline QUICKI 0.29G0.01, 0.31G0.02 at T6 and 0.32G
0.03 at T12) and it was correlated to weight loss (P!0.001).
Conclusion: Our observation confirms the metabolic benefits of
LSG even in a cohort of very young patients. Unlike LGB, the
improvement of insulin sensitivity is sharp and not correlated to
weight loss.
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Background: Altered circadian and ultradian blood pressure
(BP) and heart rate (HR) rhythmicity has been described in many
diseases with increased cardiovascular risk. Objective and
hypotheses: We tested the hypothesis that rhythmicity in obese
children is changed, compared to healthy subjects. Method:
Circadian and ultradian BP and HR rhythmicity was assessed with
Fourier analysis from 24-h ambulatory BP measurement (ABPM)
in 75 obese children, 45% girls, BMI SDS median 2.79
(interquartile range (IQR) 2.54 to 3.41), median age 11.6 years
(IQR 9.0 to 13.6) and compared with an age- and gender matched
healthy control group of 150 subjects (45% girls) with BMI SDS
median 0.32 (IQR K0.39 to K1.13), median age 11 years (IQR 8.0
to 13.0). Multivariate regression analysis was applied to identify
significant independent factors explaining rhythmicity variability
in this population. Subgroup analysis of non-hypertensive
participants was performed. Results: Prevalence of 24- and 6-h
BP as well as 12-h HR rhythmicity in obese group was lower
(PZ0.03, PZ0.02, and P!0.0001). Prevalence of 8-h HR
rhythmicity was higher in obese children (P!0.0001). Prevalence
of BP rhythmicity excluding hypertensive participants showed
comparable results with lower prevalence for 24- and 6-h BP
rhythmicity in obese participants (PZ0.02 and PZ0.03). 24-h BP
and HR acrophase was delayed in obese children (PZ0.004 and
P!0.0001), 24-h BP amplitude was comparable (PZ0.07), 24-h
HR amplitude was flattened (P%0.0001). BP Mesor in obese
cohort was higher (PZ0.02) and HR Mesor was comparable
(PZ0.1). Multivariate regression analysis failed to identify
anthropometric or blood pressure parameters explaining the
variability of BP and HR rhythmicity. Conclusion: We showed
altered prevalence and parameters of circadian and ultradian BP
and HR rhythmicity in obese children compared to healthy
controls. This was independent of anthropometric and blood
pressure values, suggesting other factors being involved in altered
cardiovascular rhythmicity.
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Configuring a Better Estimation of Obese Children’s
Kidney Size
Fahimeh Soheilipoura,b, Nahid Rahimzadec, Fatemeh Jesmia,
Mohadeseh Pishgahroudsaria, Sarah Kaviania, Mahnaz Sadeghiand,
Fariba Almassinokiania

aMinimally Invasive Surgery Research Center, Iran University of
Medical Sciences, Tehran, Iran; bPediatric Department, Rasoul-e-
AkramHospital of Tehran, Tehran, Iran; cIran University of Medical
Sciences, Tehran, Iran; dPediatric Gastroenterology Department,
H. Aliasghar Hospital, Tehran University of Medical Sciences,
Tehran, Iran

Background: Obesity ignites numerous health and psychoso-
cial problems and is associated with various comorbidities. BMI is
also independently associated with improved risk for numerous
kidney disorders. As renal length is considered a vital parameter in
the clinical assessment of renal patients, normal renal length has to
be defined in accordance to BMI. The aim of this study is to define
normal kidney length in obese children, comparing ultrasound
measurements of the kidney length in obese and non-obese
children, in order to reduce unnecessary evaluations for
nephromegaly. Materials and methods: Fifty obese children
and 50 non-obese children, aged 1–19 years old, were selected
from patients of paediatric clinic in two hospitals (Rasoul-e-
Akram and Shahid Fahmideh) between June 2010 and 2012. After
the nephrologist’s and endocrinologist’s approval, abdomino-
pelvic ultrasonography was done for both groups, during which
the largest longitudinal dimension was measured in the deep
inspiration position. Result: It was revealed that both left and right
kidney in obese group were significantly larger than control group
(PZ0.044 and PZ0.040 respectively). Obesity status, height, and
age were proven to be significant and independent predictors of
both kidney lengths and left kidney length was significantly larger
than right kidney length, separately in both obese and control
groups (P!0.001). Conclusion: A specific standard cut-point
limit or normogram has to be formulated solely for obese children,
in order to facilitate the diagnosis of kidney diseases, including
organomegaly, in obese children.
P2-345
Early Onset of Adiposity Rebound is Associated with
Higher Leptin Concentrations in 12-Year-Old Children
Satomi Koyamaa, Toshimi Sairenchib, Osamu Arisakaa

aDepartment of Pediatrics, Dokkyo Medical University, Tochigi,
Japan; bDepartment of Public Health, Dokkyo Medical University,
Tochigi, Japan

Background: We previously reported that children with an
earlier adiposity rebound (AR), which is defined as the time at
which the BMI starts to rise after infancy, have a higher BMI and a
greater atherogenic metabolic status at age 12. In addition, it has
been reported that higher levels of leptin at age 3 is associated with
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greater weight gain and adiposity by age 7. This finding suggests
that leptin resistance may begin in early childhood, even before age
3. Objective and hypotheses: To investigate if early onset AR is
related to the acquisition of leptin resistance at age 12. Method:
A total of 296 children (157 boys and 139 girls) in one Japanese
community were enrolled in the study. 271 children were able to
define the age of AR and were divided into six groups according to
AR age: %age 2, 3, 4, 5, 6, and R7. Leptin levels were measured at
age 12. The association between age at AR and leptin levels were
examined. Results: Geometric mean leptin levels in 12-year-old
children were 3.3G1.6 and 5.2G1.5 ng/ml (boys and girls
respectively) in non-obese children, 6.5G1.5 and 6.8G1.2 ng/ml
in light obese subjects, 8.5G1.6 and 13.2G1.6 ng/ml in
moderately obese subjects, and 20.1G1.3 and 20.9G1.3 ng/ml in
severely obese subjects. An earlier AR was associated with higher
level of leptin at age 12. Conclusion: An earlier AR was associated
with higher leptin levels at age 12, regardless of gender, suggesting
that the timing of AR is an important factor that can predict leptin
resistance in the future. Therefore, we propose that age of AR
should be considered in early childhood to identify children at
high risk for leptin resistance.
P2-346
Metformin Treatment for Obese Children and
Adolescents with Insulin Resistance
Zdravka Todorova, Elissaveta Stefanova, Krasimira Kazakova,
Desislava Yordanova

University Children’s Hospital, Sofia, Bulgaria

Background: Obesity in children is already a global health
problem. Obese children and adolescents with insulin resistance
provide the pediatric healthcare professionals management
challenge. Obesity with insulin resistance, dyslipidemia and
elevated blood pressure constitute the metabolic syndrome and
each of these is an independent risk factor for cardiovascular
disease (CVD). Metformin is well-established oral hypoglycaemic
agent in the treatment of adult and young patients with type 2
diabetes. Objective and hypotheses: To analyse the effect of
metformin treatment of obese children and adolescents with
insulin resistance on the BMI, fasting serum glucose and insulin
(calculated as insulin resistance index – HOMA) and the ratio
waist circumference:height (as a sign of abdominal adiposity and
risk factor for metabolic syndrome, CVD, and type 2 DM).
Method: Investigation and follow up of 57 children and
adolescents (16 boys), aged 7 years and 6 months–16 years and
9 months. Patients received metformin for an average period of 14,
6 months (6–36 months) twice daily dosage of 1000–1700 mg.
Anthropometry (height, weight, and waist circumference), clinical
examination with regard to presence of acanthosis nigricans and
oral glucose tolerance test were performed at baseline and end of
treatment period. Results: Mean age of subjects at baseline was
13 years and 7 months with median BMI 30 and 95 kg/m2 and
waist circumference:height ratio 0:62. After the treatment period
BMI was reduced with 1.91 kg/m2 and waist circumference:height
ratio became 0:51. Acnathosis nigricans was found in 51% of all
patients and pretreatment HOMA IR was 5.52. Metformin therapy
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had beneficial effect on HOMA which fall to 3.16. Conclusion:
Date from pediatric randomized controlled trials have shown that
metformin use for the treatment of obese children and adolescents
with insulin resistance lead to improvement in BMI, fasting serum
glucose, and insulin and lipid profile as well as waist circumfer-
ence:height ratio according to the results of the presented data.
P2-347
A Double-Blind, Placebo-Controlled Comparison of
Cinnamon Extract to Metformin Effects upon Insulin
Resistance, Apolipoprotein B:Apolipoprotein A1
Ratio, and BMI of Obese Adolescent Girls with
Polycystic Ovary Syndrome
Shadab Salehpoura,b, Somayeh Setavandb, Samaneh Onsoric
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Besheshti University of Medical Sciences, Tehran, Iran; bGenomic
Research Center, SBMU, Tehran, Iran; cLoghman Hakim Medical
Center, SBMU, Tehran, Iran

Background: Polycystic ovary syndrome (PCOS) is one of the
most common endocrinopathies, affecting 5–10% of population.
Insulin resistance, apolipoprotein B:apolipoprotein A1 ratio, and
BMI commonly increases in obese PCOS patients and are among
the indicators of the disease. On the other hand, metformin and
cinnamon are generally believed to control these. Objective and
hypotheses: To compare the effects of cinnamon with those of
the metformin on insulin resistance, apolipoprotein B:apolipo-
protein A1 ratio, and BMI of obese adolescent girls with PCOS.
Method: In a prospective, double-blind, randomized, placebo-
controlled clinical trial, 112 adolescent girls (12.6–17 years old)
with PCOS were treated with cinnamon extract (500 mg twice
daily), metformin (500 mg twice daily), or placebo, at the
Outpatient Paediatric Endocrine Clinic of a University Children’s
Hospital in Tehran for 1 year. Results: Cinnamon and metformin
differed from placebo in significantly decreasing insulin resistance:
both homeostasis model insulin resistance index (P!0.005) and
quantitative insulin sensitivity check index (P!0.01), and also
apolipoprotein B:apolipoprotein A1 ratio. There was no significant
difference between cinnamon and metformin effects on these
indexes, however they both slightly but significantly decreased
body mass index compared to placebo (P!0.05). Conclusion:
This first randomised controlled clinical trial in obese teenage girls
with PCOS shows that cinnamon does not differ from metformin
in decreasing the insulin resistance but decrease the BMI less.
P2-348
Pantoprazole Treatment of Exogenous Obesity and
Hyperinsulinism in Childhood
Murat Doğan, Sultan Kaba, Keziban Bulan, Şukran Akgeyik,
Şekibe Zehra Doğan

Yuzuncu Yil University, Van, Turkey
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Aim: The purpose of this study was to assess whether
pantoprazole could be a new treatment option in the therapy of
children with obesity and insulin resistance. Methods: This study
was conducted on 46 children and adolescents with exogenous
obesity and insulin resistance. The patients were randomly chosen
and divided into therapeutic groups of metformin, pantoprazole,
and metformin plus pantoprazole. Results: There was no
difference between the groups in terms of age, gender, and
anthropometric measurements made before therapy. In the pre-
therapy OGTT, the glucose levels at 60 and 90 min were highest in
the metformin group and lowest in the pantoprazole group. In the
post-therapy OGTT, the glucose level at 60 and 90 min were lowest
in the metformin group which had the highest level prior to
therapy. Likewise, the metformin group showed the lowest insulin
levels at 60, 90, and 120 min. When the post-therapy values of
HOMA-IR, Quick index, and fasting insulin:glucose ratio were
compared, there was a significant improvement in all three groups,
however, when the groups were compared with each other, there
was no statistically significant difference between the groups in
terms of improvement. Conclusion: Pantoprazole may be a new
treatment option for children and adolescents with obesity and
insulin resistance.
P2-349
Subepicardial Adipose Tissue and Carotid
Intima–Media Thickness in Obese Children and Their
Relationship Between Metabolic and Clinical
Parameters
Mehmet Boyraz, Fatma Uzun, Sancar Eminoğlu
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Introduction and objective: Atherosclerosis is one of the
most important causes of obesity-related diseases. The clinical
symptoms usually begin in adulthood, but the pathological
changes in vascular structure could be observed in a much earlier
period. Carotid intima–media thickness (cIMK) which is one of
the noninvasive marker of early atherosclerotic changes, has been
shown to be significantly increased in obese children. Sub-
epicardial adipose tissue (SAT) is a component of visceral adipose
tissue. Obesity is the most common predisposing factor leading to
the increase of SAT. Transthoracic echocardiography is a valuable
imaging modality to evaluate SAT. The determination of SATT
could be important in grading the risk of obesity-related
complications. We aimed to evaluate the relationship between
SATT and cIMK with anthropometric and metabolic parameters
in obese children with his study. Materials and methods: This
study was conducted at Child Health and Disease Clinic of Turgut
Ozal University Faculty of Medicine between January 2014 and
September 2014. The children’s age were between 7 and 17 years.
29 obese girls and 27 obese boys were included in the study a total
of 56 pubertal children. 27 girls and 29 boys were included in the
study a total of 56 pubertal children as control group. Pubertal
examination was performed according to Tanner stages. Tanner
stage II was considered as pubertal. SATT was measured on the
right ventricle by transthoracic echocardiography and cIMK by
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high-resolution B-mode Doppler ultrasonography (USG) in all
children in the obese and control group. Serum fasting blood
glucose, fasting insulin, HOMA-IR, LDL and HDL cholesterol,
total cholesterol, and triglycerides were measured biochemically.
Height, body weight, BMI, and waist circumference were
measured as anthropometric parameters. All parameters were
compared between groups and within groups in this study, and
evaluated for statistical significance. Results: The mean age was
12.9G2.4 years in obese group and 12.9G2.2 years in the control
group. There were no statistically significant differences between
obese group and control group in terms of average age, average
height, mean fasting blood glucose, and mean right cIMK
(PO0.05). There were statistically significant differences in the
average weight, BMI, waist circumference, fasting blood level,
HOMA-IR, total cholesterol level, LDL cholesterol level, TG level,
SATT, and left cIMK between the obese and control group
(P!0.05). All these paramaters were higher in the obese group
than the control group. HDL cholesterol level was statistically
lower in the obese group than the control group. There was a
strong positive relationship between weight, BMI, waist circum-
ference, fasting insulin, HOMA-IR and SATT; and a moderate
positive relationship between LDL cholesterol and SATT. There
was a moderate negative relationship between HDL cholesterol
and SATT. There was a moderate positive relationship between
weight, waist circumference and right cIMK. There was a
moderate positive relationship between weight and left cIMK.
Discussion: The lipid profile is impaired in childhood obesity
with increasing BMI. Insulin resistance is observed, and SATTand
cIMK values are increased. SATT and cIMK show a significant
relationship with some of the anthropometric and metabolic
parameters. These results indicate that SATT and cIMK could
show the cardiovascular risk factors associated with childhood
obesity. Childhood SATTand cIMK predict the problems that may
arise secondary to obesity in adulthood.
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The Switch in Eating Behaviour in Infants with
Prader–Willi Syndrome is Associated with an Increase
in the Acylated:Unacylated Ghrelin Ratio: Results of a
Longitudinal Study
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Background: Prader–Willi syndrome (PWS) is characterized
by a switch from failure to thrive to excessive weight gain and
hyperphagia with impaired satiety in early childhood. An elevated,
more unfavorable ratio between acylated:unacylated ghrelin
(AG:UAG) may be involved in the underlying mechanisms of
this switch. Objective and hypotheses: To assess the evolution
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of the appetite regulating hormones AG, UAG, and the AG:UAG
ratio in infants with PWS and to investigate their association
with the switch in eating behaviour. Method: Longitudinal study
in 36 infants with genetically confirmed PWS (age at inclusion
3 months–4 years). Serum AG and UAG levels were assessed
6-monthly for at least four times. AEBSF was used to inhibit
deacylation of AG. Results: Both AG and UAG levels were high in
infants with PWS. AG levels decreased from the age of 3 months–
2.5 years and subsequently increased. UAG levels slightly
decreased in the first 2 years of life and subsequently sharply
decreased. This resulted in a decreasing AG:UAG ratio in the first
2.5 years and an increase after this age. Infants in nutritional phase
1a, with hypotonia and difficult feeding, had an elevated AG:UAG
ratio, which normalized in phase 1b, where the infants had an
appropriate growth without difficult feeding. In phase 2a and
above, when patients gained weight and became hyperphagic, the
AG:UAG ratio increased again. Conclusion: The switch in eating
behavior in PWS is associated with an increase in AG:UAG ratio.
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Background: Patients with homozygous and compound
heterozygous familial hypercholesterolemia (FH) have markedly
elevated plasma LDL cholesterol (LDL-C) from birth. If untreated,
patients develop cardiovascular atherosclerosis resulting in death
before the second decade of life. Medication and apheresis are only
partially effective in reducing LDL-C levels, and do not
significantly improve the prognosis. Liver transplantation (LT)
can nearly normalize the cholesterol metabolism. We report a first
case received domino LT in early infancy as a pre-emptive, rather
than preventive therapy for compound heterozygous FH. Case
presentation: A 1-year-old girl was referred to our institution
with xanthoma and hypercholesterolemia. Her serum cholesterol
levels were extremely elevated; total cholesterol 1007 mg/dl and
LDL-C 867 mg/dl. She was diagnosed as having FH with apparent
family history in both parents. She has been treated on low-fat diet
and medication with ezetimibe, bile acid sequestrants, and statins,
however, maximal medical treatment could not lower her
cholesterol levels. Genetic analysis revealed compound hetero-
zygote for LDLR gene (c.IVS12C2TOC/c.418GOA), and enzyme
assay showed 0% in lymphocytic LDL receptor activity. When she
was 2-year-old, a cardiac catheterization was performed and no
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pathological changes were found in coronary arteries. We
recommended LT to the family before vascular changes occur.
Living donor LT from the family was not recommended because of
the elevation of LDL-C. Eventually there was an opportunity to
perform domino LT from the donor with maple syrup urine
disease, which was accepted by the family. Her cholesterol levels
dramatically normalized right after the donor liver was fixed in
her. Postoperative course was uncomplicated, and her xanthomas
are gradually fading in color and regressing. Conclusion: LT for
severe FH performed in early infancy before onset/progression of
atherosclerosis is pre-emptive treatment rather than prevention.
Domino liver transplantation is currently a good option of
treatment for severe FH.
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Background: Since metformin (MET), approved for treat-
ment of type 2 diabetes (T2D), is the most commonly used oral
anti-hyperglycaemic agent in youths MET prescriptions (Rx)
could be used as a proxy for T2D burden in these populations.
However, the extent of off-label use of MET in paediatrics is not
well studied. Objective and hypotheses: Estimate the annual
prevalence of R1 MET Rx among youths and calculate
proportions with concomitant diagnoses of T2D and others.
Method: Patients, 10–20 years old, from a large US claims
database, Truven Health MarketScan, with R1 metformin Rx
during 2009–2013 with G6 months continuous enrollment from
the index MET Rx date were eligible. Prevalence proportions and
95% CI were calculated using Poisson regression. Diagnosis and
procedure codes within G6 months of the index MET Rx were
used to identify T2D and other medical conditions. Results:
During 2009–2013, 22 387 patients (80% females and 83% 15–20
years of age) had R1 MET Rx. Annual prevalence proportions
were consistent across years and were 0.39 (0.36, 0.41) and 1.13
(1.27, 1.34) PZ1.000 for 10–14 and 15–20 age groups,
respectively, in 2013. Among MET Rx patients, mutually-exclusive
proportions with concomitant diagnoses were PCOS alone (23%),
obesity alone (12%), PCOS and obesity (7%), T2D alone (10%),
T2D with PCOS/obesity, or both (8%), or other diagnoses (40%).
Sensitivity analyses on the subset of patients with R2 MET Rx
within a 6-month window showed similar results. Conclusion:
Within a large US claims database, only a minority of patients
(18%) with R1 or R2 MET Rx had a diagnosis of T2D; the vast
majority (w80%) had diagnoses other than T2D, suggesting that
off-label use of MET is very common in youth in the USA.
Therefore, the use of metformin Rx as a proxy for T2D in youth
may grossly overestimate the burden of the disease. Declaration
of interest: All authors are employees of Merck & Co., Inc.,
Kenilworth, NJ, USA. Funding: The study was funded byMerck &
Co., Inc., Kenilworth, NJ, USA.
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Background: Proprotein convertase subtilisin/kexin types 1
and 2 (PCSK1 and PCSK2) are expressed in neuroendocrine
tissues where they cleave a subset of inactive prohormones into
biologically active hormones, including pro-opiomelanocortin
(POMC), proTRH, proinsulin, proglucagon, and proGnRH.
Congenital deficiency of PCSK1 is a very rare syndrome causing
malabsorptive diarrhea contrasting with severe early-onset obesity
and hypopituitarism. We described here a new case of congenital
PCSK1 deficiency. Case presentation: The male proband was
born in 2008 at 41 weeks of amenorrhea from consanguineous
parents of Turkish origin, after an uneventful pregnancy. He
presented macrosomia at birth (weight 4580 g and height 55 cm).
Moderate dysmorphic features were noticed: macroglossia,
bilateral clinodactyly of fourth and fifth toes, frontal bossing,
mid-facial hypoplasia, depressed nasal bridge, and micropenis. He
developed severe malabsorptive diarrhea with pancreatic exocrine
insufficiency and recurrent hypoglycaemia immediately after birth.
Nocturnal parenteral nutrition was necessary during 3 years.
Endocrine investigations confirmed isolated GH deficiency at
2 months. Multiple pituitary hormone deficiency was diagnosed by
the age of 3, including diabetes insipidus, central hypothyroidism,
and hypocortisolism. Pituitary MRI was normal. He developed
severe early-onset obesity and eating disorders with a BMI of
28 kg/m2 at 61⁄2 years. In view of the combination of chronic
diarrhoea, rapid weight gain, and hypopituitarism, the possibility
of PCSK1 deficiency was entertained. Fasting plasma insulin was
normal (2.7 mU/ml; n 5–25) but proinsulin was very increased
(300 pmol/l; n 3.3–28). Exome sequencing found a variant in PSK1
corresponding to a homozygous stop codon. In hg19, coordinates
of isoform NM_000439 were chr5: 95757609-95757609; exon 5;
c.C595T p.R199X. Considering the precocity of the stop codon, we
expect for a haploinsufficiency of PCSK1, as already described
mutations. Conclusion: We described a rare case of neonatal
malabsorptive diarrhoea associated with panhypopituitarism and
severe obesity caused by a new homozygous mutation in PCSK1.
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Background: Obesity is a potential late-effect of therapies for
childhood cancer. Reported prevalence rates of obesity in
childhood cancer survivors are heterogenous and currently
unavailable for children treated according to protocols of the
German Society for Paediatric Oncology. Furthermore, risk factors
for the development of obesity following childhood cancer remain
largely unknown. Methods: From a cohort of nZ149 patients
followed in a late-effects clinic, nZ52 patients who were either
survivors of ALL (nZ23), M. Hodgkin (nZ16), or solid tumors
not involving the CNS (nZ13) fulfilled the following inclusion
criteria: follow-up R3 years after completion of therapy, no
relapse, no genetic disorders, and additionally in the group of
patients with solid tumors: no exposition to glucocorticoids and no
amputations of extremities. Results: Average BMI percentile at
diagnosis of oncological disease was significantly higher in patients
with ALL (perc. 57.6G32.7) and M. Hodgkin (perc. 51.9G302)
compared to patients diagnosed with solid tumors (perc. 27.9G
18.5, P!0.01). Obesity prevalence (defined as BMI O97th)
increased in ALL-patients from 8% before therapy to 27% after
completion of therapy and 23% after 3 years follow-up
respectively. In the M. Hodgkin group, 13% were obese before
therapy, and obesity prevalence remained stable throughout
therapy and follow-up. No patient in the solid tumor group was
affected by obesity. Patients with ALL or M. Hodgkin receiving
higher doses of glucocorticoids (O15 000 or !15 000 mg/m2 BSA
cortisol equivalent dose), showed a trend towards a larger increase
in BMI Z-score after 3 years follow-up (D BMI Z-score C0.95 vs
C0.61, P NS). Conclusions: Our study confirms, that obesity is
significantly more prevalent in patients with paediatric ALL
compared to patients with M. Hodgkin or solid tumors.
Longitudinal data demonstrates a marked increase of BMI Z-
score during intensive therapy in ALL patients, which persists
during midterm follow-up.
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Background: The lipodystrophy syndromes are a hetero-
geneous group of congenital or acquired disorders characterized
by either complete or partial lack of adipose tissue (lipoatrophy).
Berardinelli Seip congenital lipodystrophy (BSCL) is a rare
metabolic disorder characterized by severe generalised
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lipodystrophy since birth, insulin resistance, and dyslipemia
since early infancy. Case presentation: We report a 6-year-old
girl who arrived from Pakistan with the diagnosis of diabetes
mellitus. She was the third baby, parental consanguinity was
described in father grandparents. Antenatal and neonatal period
was uneventful, adequate somatometry at birth was report. Almost
from birth she presented generalized absence of fat and a
prominent abdomen. Since the year before polyuria and polydipsia
appeared, starting at that time with subcutaneous insulin. Clinical
features: weight and stature were !P10, absent of adipose tissue
almost completely except on mouth, palms, soles, and scalp.
Protuberant abdomen due to 7 cm hepatomegaly. Acanthosis
nigricans was present and a systolic murmur in aortic focus was
listened. Biochemical analyses: glucose 14.8 mmol/l, normal total
cholesterol concentration with low serum HDL, triglyceride
4.96 mmol/l, HbA1c 12%, insulin 5.3 mU/ml, and leptin
1.7 ng/ml. Gene mutation: AGPAT2 c.755_763delTGAGGACCA.
After a year serum triglyceride raised to 6.45 mmol/l, glucose
16.6 mmol/l, and HbA1c 13.6%. Human recombinant leptin
replacement was initiated as compassionate use by our reference
hospital in Spain. Initial dosage was 0.87 mg/24 h, maximum
1.8 mg/24 h. After a year of treatment glucose serum levels
decreased to 7.55 mmol/l, HbA1c 6.3%, and triglyceride levels
1.13 mmol/l. Leptin levels raised to 26.5 ng/ml. Stature increased
up to ten percentiles and abdominal circumference decreased
6.5 cm. Appetite reduction was de unique adverse effect objectived.
Conclusion: Human recombinant leptin is effective for control-
ling diabetes, hypertriglyceridemia and hepatic steatosis. Positive
effects are notorious since the beginning of the treatment. No
remarkable adverse effects where observed.
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Background: Despite the lack of drugs, conservative manage-
ment of childhood obesity allows for considerable weight
reduction. Objective and hypotheses: i) To evaluate anthropo-
metric and metabolic changes in obese children after intense
weight loss. ii) To analyze the influence of the amount of weight
loss and the time spent to attain it on the observed changes. iii) To
investigate BMI evolution during the first 3 years after weight
reduction. Method: Out of 1300 obese children/adolescents
evaluated, a prospective study was conducted in 132 (11.28G
2.83 years; 3.99G1.93 BMI–SDS; 62.1% males; and 47.7%
prepubertal) who reduced their BMI more than 1.5 SDS (52.1%)
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and/or their weight over 10% (47.9%). Studied variables:
glycaemia, insulin, HOMA, HbA1c, uric acid, lipid profile, and
nutritional markers (25-OH-vitamin-D, proteins, albumin, and
ferritin); raw weight difference and time gap from baseline (B) to
weight reduction; BMI–SDS at 6 months and yearly up to 3 years
after weight reduction. Results: Mean time to weight reduction
was 0.79G0.60 years (35%, !6 months and 80.2%, !1 year),
resulting in an increase in HDL and a decrease in the remaining
parameters of the lipid profile, glycemia, insulin, HOMA (all
P!0.01), with no nutritional impairment. No correlations were
found between the magnitude in metabolic changes, the amount of
weight lost, nor the time from baseline to weight reduction. Mean
BMI–SDS remained unchanged during the first year after weight
reduction (at baseline: 3.99G1.93 and at weight reduction: 2.69G
1.21; 6 months after weight reduction: 2.35G1.29 (nZ114) and 1
year after weight reduction: 2.67G1.69 (nZ72)), with a partial
regain during the second year (3.11G1.74 BMI–SDS (nZ41)) and
sustained BMI in the third year (3.16G2.51 BMI–SDS (nZ31)).
Conclusions: i) Conservative treatment allows for considerable
BMI reduction in around 10% obese children/adolescents,
resulting in metabolic improvement without impairment of
nutritional status, independently of the time spent to achieve
weight loss. ii) Attained weight loss can be sustained up to 3 years
after its achievement. Funding: This work was supported by the
CIBER Fisiopatologı́a de la Obesidad y Nutrición (CB06/03) and
the Instituto de Salud Carlos III, Fondo de Investigación Sanitaria
(FIS: grant numbers PI10/00747 and PI13/02195).
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TG:HDL Ratio as Best Predictor for IGT Screening in
Overweight Children
Maria Chiara Pellegrina, Lucia Radilloa, Andrea Grilloa,
Gianluca Torneseb, Elena Faleschinib, Alessandro Venturaa,c

aDepartment of Medicine, Surgery and Health Sciences, University
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Department of Pediatrics and Endocrinology, Institute for Maternal
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Background: The prevalence of dysglycaemia is high among
overweight children and adolescents. Current screening criteria
with fasting laboratory values have low sensitivity to detect IGT.
Fasting triglycerides (TG) O1.17 mmol/l has been proposed as
a criterion for screening obese children and adolescents at risk
for IGT. Aims and objectives: We aimed to compare the
performance of different screening criteria for detecting IGT in
obese and overweight children and adolescents. Methods: We
studied a cohort of 307 Caucasian obese and overweight children
and adolescents (age 11.4G3.2, range 3–18; 46% males, BMI
27.9G4.7, and range 20.4–47.6) who consecutively underwent
clinical evaluation, fasting blood analysis, and oral glucose
tolerance test (OGTT) in our Pediatric Endocrinology Unit from
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July 2011 to March 2013. We compared the discriminative
properties of fasting glycaemia, TG, HDL, insulinaemia, HOMA
index, HbA1c, and triglycerides:HDL (TG:HDL) ratio for the
detection of IGT. The association of these variables with IGT was
assessed by logistic analysis and by receiving operating charac-
teristics (ROC). Results: After OGTT, 23 children (6.9%)
presented an IGT. The 1.17 mmol/l TG threshold showed a 45%
sensitivity and 83% specificity in detecting IGT. In logistic analysis,
HDL and TG:HDL were the only variables significantly associated
with IGT (HDL, PZ0.034 and TG:HDL, PZ0.043). TG:HDL
presented the best area under the ROC (TG 0.658, TG:HDL 0.668,
glycaemia 0.522, insulinaemia 0.539, HOMA 0.524, HbA1c 0.566,
and HDL 0.624). The 0.8 threshold for TG:HDL presented the
highest sensitivity (70%) and specificity (59.5%) in detecting IGT.
Conclusions: The TG:HDL ratio presented the best predictive
value for IGTscreening in our cohort of overweight paediatric patients,
while other fasting laboratory values presented a poor performance.
P2-358
Elevated Serum Irisin Level is not Related to
Metabolic and Anthropometric Parameters in
Obese Children
Ayhan Abacia, Gonul Catlia, Hale Unver Tuhana, Ahmet Anika,
Tuncay Kümeb, Özlem Gürsoy Calanb, Ece Böbera

aDepartment of Pediatric Endocrinology, Faculty of Medicine,
Dokuz Eylul University, Izmir, Turkey; bDepartment of
Biochemistry, Faculty of Medicine, Dokuz Eylul University,
Izmir, Turkey

Background: Irisin is a newly discovered myokine which
regulates energy metabolism and obesity (type 2 diabetes
pathogenesis). However, results of the clinical studies investigating
the relation of irisin with metabolic and anthropometric
parameters remain controversial, and studies in obese children
are limited. Objective and hypotheses:We aimed to investigate
the relation of serum irisin level with metabolic and anthropo-
metric parameters in obese children.Method: The study included
obese children with a BMI O95th percentile and healthy children
(3-85th percentile). Healthy and obese groups had similar age and
gender distribution. Waist circumference (WC) measurement and
bioimpedance analysis were performed to asses body fatness.
Fasting serum glucose, insulin, lipid profile, leptin and irisin levels
were measured. Results: The study included 36 obese and 30
healthy children. Obese group had significantly higher BMI, BMI-
SDS, WC, fat mas (kg), free body fat ratio (%), serum lipid level,
insulin, and insulin resistance index by the homeostasis model
assessment, systolic and diastolic blood pressure values when
compared with the control group (P!0.05). Serum leptin and
irisin level of the obese group was significantly higher than that of
the control group (P!0.01). No statistically significant difference
was found when leptin and irisin levels were compared among
obese patients regarding the presence of insulin resistance
(PZ0.202). In the obese and control groups, irisin level was not
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significantly correlated with any of the anthropometric and
metabolic parameters (PO0.05). Conclusion: This is the first
study to evaluate irisin level in relation with leptin and body fat
parameters in obese children, who had significantly higher irisin
levels. We did not find any relation between irisin and
anthropometric or metabolic parameters. We suggest that reasons
for higher irisin level in obese children could be clarified with
expanded studies accompanying status of the physical activity and
muscle mass.
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FTO rs9939609 Polymorphism is Associated with the
Presence of Obstructive Sleep Apnoea in Obese Youth
Kung-Ting Kaoa,b, Erin Alexanderb,c, Brooke E Harcourta,b,
Richard Safferyb, Melissa Wakeb,c, Zoe McCalluma,c,
George Wertherb,c, Matthew Sabinb,c

aDepartment of Paediatrics, University of Melbourne, Victoria,
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Background: Emerging evidence suggests FTO polymorph-
isms are associated with obesity-related comorbidities including
type 2 diabetes (T2DM), hypertension and polycystic ovarian
syndrome (PCOS). However association of FTO with other
comorbidities such as obstructive sleep apnoea (OSA) in paediatric
populations is less clear. Objective and hypotheses: To
investigate the prevalence of obesity-related comorbidities
according to FTO genotype in an obese paediatric cohort.
Method: Data were collected from patients attending the weight
management service at The Royal Children’s Hospital (Mel-
bourne). Comorbidities assessed were; impaired glucose tolerance/
T2DM, hypertension, hyperlipidaemia, non-alcoholic fatty liver
disease, OSA, PCOS, mental health and eating disorders,
orthopaedic and neurological disorders. A binary comorbidity
score was assigned (range: 1–9), to assess additive risk. Genotype
(FTO rs9939609 SNP alleles; Sequenom MassARRAY MALDI-
TOF MS), activity levels (Actical accelerometry) and dietary
consumption(Australian Food Frequency Questionnaire), were
measured and collected. Data were statistically analysed using c2,
one-way ANOVA and logistic regression as appropriate. Results:
Amongst the 197 patients genotyped (age; 10.8 (G3.5) years, BMI-
Z score; 2.44 (G0.44), male/female ratio; 91/106), 45 were risk
allele homozygous (AA), 100 heterozygous (AT), and 52 non-risk
allele homozygous (TT). There were no significant differences in
anthropometric, biochemical or physical activity measures. Diet-
ary survey analysis revealed minor differences between FTO
genotype groups (vitamin A; PZ0.01, retinol; PZ0.02). Using
recessive modelling, patients with AA genotype were twice as likely
to have OSA than those with AT or TT genotypes, after adjusting
for total percentage body fat (OR 2.21 (CI: 1.01–4.89), PZ0.04)
but not BMI-Z. No further effects of FTO genotype on other
obesity comorbidities were observed. Conclusion: Recessive
genotype FTO risk allele was associated with increased
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presentation of clinical paediatric OSA, independent of body fat
percentage. FTO genotype may independently or synergistically
magnify the burden of obesity-related comorbidities.
P2-360
Increasing Waist/Height Ratio and BMI Z-Score are
Associated with Increased Comorbidities in Obese
Youth, although Neither Accurately Identifies those
with Abnormal Glucose Metabolism
Kung-Ting Kaoa,b, Erin Alexanderb,c, Brooke E Harcourta,b,
Zoe McCalluma,c, Melissa Wakeb,c, George Wertherb,c,
Matthew Sabinb,c

aDepartment of Paediatrics, University of Melbourne, Melbourne,
Victoria, Australia; bMurdoch Childrens Research Institute, Victoria,
Australia; cThe Royal Children’s Hospital Melbourne, Melbourne,
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Background: At a population level, increasing age/sex
corrected BMI Z-score (BMI-Z) is associated with increased risk
of complications. It is unclear whether severity of obesity is a good
predictor of comorbidities within groups of obese children. This
knowledge is required to inform clinical management and
pathways of care. Objective and hypotheses: In obese youth,
to identify whether 1 increasing BMI-ZC/K waist/height
ratio(WHtR) is associated with more comorbidities, and two
activity levels and/or dietary factors show associations with
comorbidities. Method: Anthropometric and comorbidity data
were collected from obese paediatric patients attending the
weight management service at The Royal Children’s Hospital
(Melbourne). Activity level (Actical accelerometry) and dietary
consumption (Australian Food Frequency Questionnaire) data
were additionally collected. Statistical analysis was performed
using c2, one-way ANOVA, Pearson’s correlation tests and linear
regression as appropriate. Results: There were no significant
differences in cohort demographics (nZ349, male; 169, age;
10.6(G3.6) years, BMI-Z; 2.46(G0.46). Comorbidities were
common in the cohort: hypertension (50%), IGT (38%), non-
alcoholic fatty liver disease (NAFLD, 32.9%), hyperlipidaemia
(23.9%), obstructive sleep apnoea (OSA, 22.3%), polycystic
ovarian syndrome (14.4%), mental health disorders (11.4%),
type 2 diabetes (3.6%), eating disorders (1.4%) and neurological
complications (0.3%). Both increased WHtR and BMI-Z were
associated with comorbidities, with WHtR being the better
predictor (P!0.01). Neither was associated with IGT, fasting
glucose or 2-h glucose. Lower daily vitamin C and higher vitamin
A and retinol consumption were also significantly associated with
comorbidities, while reduced activity levels showed no association.
Conclusion: WHtR better associates with comorbidities than
BMI-Z in an obese paediatric population, but neither predicts the
presence of abnormal glucose metabolism. Alterations in dietary
micronutrient consumption may be an important association for
the development of comorbidities in this group of patients.
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Normal (nZ14) NAFLD (nZ49)

Age (years) 13.3G3.5 12.1G2.9
BMI SDS 2.6G0.5 2.6G0.7
HOMA-IR 4.5G2.4 4.4G2.0
FCP (mg/g)* 31.0G21.5 75.3G71.7

MeanGS.D. are given. *PZ0.020, Mann–Whitney U test.
P2-361
Early Determinant Factors of Childhood Obesity
Shokery Awadalla

Hospital San Jose, Bogota, Colombia

Background: Incidence of Obesity in infants is increasing with
the risk to continue till adulthood with the entire health burden
that can produce. Objective and hypotheses: To elucidate the
early factors that can determine obesity we studied a group of
obese children (group 1) compared with a control group
regarding, mode of delivery, breast feed and its duration, age at
start of solid food, and how take care of the child. Method: 230
children (100 boys, 130 girls) were included in-group 1, BMI was
J percentile 97, age was 5.5G0.5 years (MGDS), without
hormonal or genetic abnormality. 210 children (94 boys, 116 girls)
were included in-group 2, with normal weight for age and length
and age of 5.2G0.6 years. A questionnaire was given to parents to
answer regarding the four determinants included in the study.
Results: No difference by sex was found. Mode of delivery: In the
group 1, 190 children were born via caesarean section, while in
group 2 only 80. Breast feed: in group 1: 80 children were fed for
6 month, 120 for 3 month, 30 were not breast fed. IN group 2; 112
were Brest fed for 6 months, 86 for three months, ten were not
breast fed. Age of Solid food introduction: in-group 1 it was started
at three month in 150 children, the rest in 6 months, in-group 2; 96
started at 3 months the rest at 6 months. Caregiver: the
grandmother or a nurse cared for 180 children In-group 1, only
50 were taken care for by their mother. In-group 2; 150 were cared
for by their mother, 60 were cared for by other person.
Conclusion: Mode of delivery, breast feed duration, age at start
of solid food and how cares for the baby seem to be the early
determinant factors in the incidence of childhood obesity.
P2-362
Nonalcoholic Fatty Liver Disease and Intestinal
Inflammation in Obese Children
Zehra Yavas Abalia, Seha Saygilib, Tulin Ozdenb, Serdar Cantezc,
Firdevs Basa, Vildan Ertekinc, Ruveyde Bundaka, Ozlem Durmazc,
Feyza Darendelilera
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Background: The prevelance of pediatric obesity is increasing
in childhood. Nonalcoholic fatty liver disease (NAFLD) is
frequently associated with obesity, insulin resistance (IR), diabetes,
and hypertriglyceridemia. Gut microbiota was suggested to play
a role in both etiology of NAFLD and also progression to
steatohepatitis. Feacal calprotectin (FCP) is a noninvasive marker
of intestinal inflammation. Objective and hypotheses: To
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evaluate FCP and its association with IR and NAFLD in obese
children. Method: The study included 63 obese children (33F),
with a mean age of 12.4G3.1 years (range 6.0–18.0). Anthropo-
metric measurements were obtained, BMI SDS was calculated and
BMI O95% was defined as obesity. IR was expressed as HOMA-IR
index from fasting glucose and insulin concentrations. FCP was
measured by an ELISA test. Values O50 mg/g indicate intestinal
inflammation and this level was accepted as the cut-off for FCP.
NAFLD diagnosis was made by ultrasound. The patients were
divided into two groups according to liver echogenicity as normal
or NAFLD. Results: Age, BMI SDS, HOMA-IR, and FCP levels of
patients with normal liver echogenicity and NAFLD are seen in the
Table. There was a positive correlation between BMI SDS and
HOMA-IR (rZ0.274, PZ0.045) but there was no correlation
between FCP and BMI SDS or FCP and HOMA-IR. In high FCP
(O50 mg/g) patients, NAFLD was seen in 92.6% while in patients
with normal FCP, NAFLD was seen in 66.6% (c2Z6.000,
PZ0.014). Conclusion: FCP could be a helpful method during
the follow up of obese children with NAFLD.
P2-363
Sleep and Weight Status at 4 Years in the Inma
Asturias Cohort
Isolina Riaño-Galana,b, Cristina Rodriguez-Dehlia,
Ana Fernandez-Somoanob,c, Adonina Tardonb,c
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Background: Epidemiologic studies have documented that
sleep duration is associated with obesity risk children’s. Objec-
tives: To investigate sleep duration of 4-year-old children (h/day)
and to evaluate the association of sleep patterns with weight status
at 4 years.Methods: 393 children from the INMA birth cohort of
Asturias (Spain). We analysed sleep duration (h/day) during the
night and afternoon nap, reported by their parents, and BMI was
calculated. Children were categorized as normal weight, over-
weight (OW) or obese (OB) according to the IOTF. Definition of
‘short sleep’ for children is usually !10 h. Results: 89–393
children were overweight or obese at 4 years. Total sleep duration
(night and afternoon nap) were 10.43 h/day (1.04 S.D.) and
according BMI were normal weight 10.4 (1.04), OW 10.51 (1.07),
and OB 10.55 (1.06). There are not association between BMI at
4 years and sleep duration during the night or including afternoon
nap. The risk of OW or OB according sleep duration is (OR raw
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1.16, 95% CI 0.92–1.46; not statistical significance). After adjusting
by gender, social maternal class, educative maternal level, physical
activity, frequency of fruit and vegetable intake adjusted by calories
and total calories intake, there is not statistical significance neither
(OR adjusted 1.12; 95% CI 0.89–1.40). Conclusions: Our children
slept a mean of 10.43 h/day. No association between sleep duration
and weight status in 4-year-old children were found. Children
included in other studies were older and slept fewer hours.
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Evaluation of Acylated Ghrelin and Obestatin Levels
and Ghrelin:Obestatin Ratio in Obesity
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Zahra Arabc,d
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Background:Ghrelin is 28-amino acid peptide predominantly
produced by the stomach and have an orexigenic property as well
as potent GH-releasing activity. Acylated ghrelin (AG) is the active
form of this hormone. Obestatin is a 23-amino acid peptide, is
produced by post-translational modification of a protein precursor
that also produces ghrelin. Obestatin has the opposite effect of
ghrelin on food intake. Objective and hypotheses: To evaluate
acylated ghrelin and obestatin levels in obese and normal weight
children and adolescents and their association with metabolic
syndrome parameters. Method: A total of 73 children and
adolescents (31 normal weight control and 42 obese), aged 7–16
years, were recruited into study. Serum AG, obestatin, leptin,
insulin (ELISA), fasting plasma glucose (FPG), triglyceride (TG),
total cholesterol (TC), LDL-C, and HDL-C were measured. Insulin
resistance was calculated by homeostasis model assessment of
insulin resistance (HOMA-IR). MetS was determined according to
IDF criteria. Data for AG and obestatin were presented as median
(25th–75th percentiles). Results: AG levels were significantly
lower in obese subjects compared to control group (58.1 (18.95–
70.0)) pg/ml vs (124.12 (56.28–193.11)) pg/ml respectively
(P!0.001). AG level was lower in obese children with MetS
than subjects without MetS, 22.65 (14.92–64.0) pg/ml vs 60.0
(22.04–70.0) pg/ml respectively (P!0.01). On the other hand,
obestatin levels were significantly higher in obese subjects
compared to control group, 267.9 (193.6–450.3) pg/ml vs 180.8
(123.2–214.8) pg/ml respectively (P!0.001). Obestatin level was
higher in obese children with MetS compared to those without
MetS, 307.4 (160.7–497.4) pg/ml vs 227.9 (193.6–300.7) pg/ml
respectively (P!0.05). AG:obestatin ratio was significantly lower
in obese subjects compared to normal subjects 0.13 (0.07–0.26) vs
0.68 (0.36–1.3) respectively (P!0.001). AG had significant
negative and obestatin positive correlation with BMI Z-score as
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well as TG, LDL-C, leptin, and HOMA-IR. Conclusion: Ghrelin is
decreased and obestatin is elevated in obesity. So these are not the
cause but are effect of it. Obestatin is a valuable marker to
investigate MetS. Funding: This work was supported by Tehran
University of Medical Sciences Research Council (grant number,
91-04-30-20238).
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A Novel MC4R Mutation Associated with
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aDepartment of Pediatric Endocrinology, Ege University School
Medicine, Izmir, Turkey; bDepartment of Medical Genetics,
Ege University School Medicine, Izmir, Turkey

Background: The melanocortin-4-receptor gene (MC4R) is a
key regulator of energy homeostasis, food intake, and body weight
which has intensively been analysed in molecular genetic obesity
research. MC4R dysfunction in humans causes hyperphagia,
impaired satiety and obesity. Most patients are heterozygotes, with
some reports of homozygotes and compound heterozygotes.
Objective and hypotheses: A 2-year-old boy with progressive
weight gain from infancy admitted to the hospital with
hyperphagia and increased linear growth. His parents were
nonconsanguineous and his birth weight was 3650 g (0.50 S.D.).
His height and BMI SDS was K1.86; 7.3 S.D. respectively. There
was no phenotype of morbid obesity in the parents or sibling. In
his laboratory analyses lipids, fasting glucose, and insulin levels
were normal. Coding region of the MC4R gene was sequenced by
Illumina MiSeq Next Generation Sequencing System. A novel
c.870delG (p.I291SfsX10) homozygous mutation in MC4R gene
was detected. By in-silico analysis softwares this novel mutation
predicted to be disease causing and it is expected to have a 32
aminoacids shorter MC4R protein. Mother was shown to be a
heterozygous carrier for the mutation. Conclusion: We present
the molecular findings and clinical features associated with a novel
MC4R mutation. This rare homozygous mutation in MC4R gene
markedly impairs its function and is associated with early-onset
obesity and hyperphagia. Investigating the mutations in MC4R
gene in patients with severe childhood-onset obesity is useful for
better patient management and is also important to detect the
other family members with same condition. Preimplantation
genetic diagnosis might be offered to the families who have
mutations in MC4R gene in order to have healthy offsprings.
P2-366
Homozygous Mutation in FBN1 Gene In-Patient with
Prader–Willi Syndrome: Variant Marfan Syndrome?
Yvonne van den Boom-Rijka, Marlies Kempersb, Ria Nijhuis van der
Sandenc, Janielle van Alfen-van der Veldena
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Background: Prader–Willi syndrome (PWS) is caused by
absence of expression of imprinted genes on the paternal
chromosome 15 (15q11.2–q13) due to a paternal deletion,
maternal uniparental disomy 15 and rarely an imprinting defect.
The clinical signs of PWS are hypotonia, muscle weakness,
excessive eating, morbid obesity, delayed global development,
hypogonadism, and short stature. Marfan syndrome is caused by
mutations in the FBN1 gene, located on chromosome 15 (15q21.1)
, inherited in an autosomal dominant manner. It is a connective
tissue disorder with cardinal features in the ocular, skeletal, and
cardiovascular system. Case presentation: A 16-year-old boy
with PWS, based on maternal uniparental disomy, showed more
severe hypotonia, and muscle weakness compared to other
children with PWS. He had myopia (K2.5) and a striking stature
with a relatively low BMI (16.8 kg/m2; K1 S.D.), a flat thorax,
scoliosis, and increased joint laxity (a picture of the patient will be
included in the presentation). The arm/height ratio was normal
(1.02). DNA investigation showed a homozygous mutation
(c.4075AOG, p.Ile1359Val) in the FBN1 gene. Opthalmological
and cardiological screening revealed no abnormalities. His
systemic score (Ghent criteria for Marfan syndrome) was 3,
based on positive thumb sign, scoliosis, and pes plani. His mother
carried the same FBN1mutation, in heterozygous state. She had no
marfanoid features. The pathogenicity of this variant is yet
unknown. Considering the presentation of our patient we suspect
that in the homozygous state it may lead to a marfanoid
phenotype. Both mother and son will be investigated regularly
in our Marfan clinic. Conclusion: Uniparental disomy increases
the likelihood of diseases due to recessive or mild dominant
mutations. An abnormal presentation of a known disease could be
a trigger for the search of a second genetic disorder.
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Residual Excess Weight Difference Between BMI
35–40 and Over 40 After Laparoscopic Sleeve
Gastrectomy in Severely Obese Adolescents:
Midterm Outcomes
Jeannette Linaresa,b, Rodrigo Villagranb, Michael Gallardoa,
Isabela Garcı́aa, Sofia Arayaa,b, Carlos Floresb, Mario Cariagab,
Paulina Fuentesa,b, Marisol Yañezb
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Background: Severe obesity among adolescents is increasing
worldwide. Bariatric surgery is a controversial subject in this group
of age, surgical timing is even more controversial. Patterns of
surgical weight loss could be different between patients with
greater excess weight, perhaps with less promising results.
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Objective and hypotheses: To compare anthropometric out-
comes among adolescents with BMI 35–40 and over 40,
underwent laparoscopic sleeve gastrectomy (LSG). Method:
Descriptive, non-randomized, retrospective study, adolescent
patients (15–19 years) with BMI O35 kg/mt2, and comorbidities
with 1 year of multidisciplinary medical treatment and failure in
weight loss, underwent LSG between September 2009 and
September 2014. Results: 59 patients, 37 females (63%), mean
age 17.3 yearsG1.4 (15–19), mean weight 111.4 kgG20.6
(80.7–185), mean BMI 40G4.4 (35–54), and residual BMI 15G
4.4 (9.9–29). Group BMI 35–40: 36 subjects, 23 females (64%),
mean age 17.4G1.4 (15–19), mean weight 103.6 kgG12.7 (80.7–
124.6), mean BMI 37.3G1.4 (35–39.7), and residual BMI 12.3G
1.4 (9.9–14.8). Follow-up 6, 12, and 24 months: residual BMI
of 2.09; 0.13; and 3.07 respectively. Group BMI O40: 23 subjects,
14 females (60%), mean age 17G1.3 (15–19), mean weight
123.7 kgG24.7 (92–185), mean BMI 44.3G3.9 (40–54), and
residual BMI 19.3G3.9 (15.1–19). Follow-up 6, 12, and 24
months: residual BMI of 9.35; 3.9; and 7.4 respectively. The
differences between the groups are statistically significant: 6
months PZ0.012, 12 months PZ0.0053, and 24 months
P!0.001. Conclusion: Residual excess weight in the group with
BMI O40 is significantly higher than the group with lower BMI,
which keeps their comorbidities. This makes us reconsider the
timing of the surgical indication. However, it is imperative to
continue to follow these patients to agree on the controversy of this
intervention in this age group.
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Effect of Visfatin on Gene Expression of Insulin
Signaling Molecules in SW872 Adipocytes
Li Ruizhen

Children’s Hospital of Wuhan City, Wuhan, Hubei, China

Background: To evaluate potential function of visfatin in
SW872 adipocytes under the conditions which produce insulin
resistance by free fatty acids (FFAs). Then to explore the
mechanism of visfatin on the level of signal molecules. Objective
and hypotheses: To evaluate the effects of visfatin on the mRNA
expressions of the insulin signal molecules including insulin
receptor substrate 1 (IRS1), IRS2, and phosphatidylinositol 3
kinase (PI3K) on the states of insulin resistant in SW872
adipocytes. We hypotheses that visfatin may promote the glucose
transport and play a physiological role in the insulin resistance in
SW872 adipocytes by modulating the signalling molecules of IRS1,
IRS2, and PI3K. Method: Preadipocytes of the line SW872 were
cultured and induced to differentiate to be mature SW872
adipocytes. Then the cells were treated with oleate at concentration
of 1.0 mmol/l for 24 h to induce insulin resistance. And the cells
were cultured with visfatin at concentration of 100 nmol/l for 1 h,
then the mRNA was extracted. RT-PCR method was used to detect
the mRNA levels of IRS1, IRS2, and PI3K. Results: The mRNA
expression levels of IRS1, IRS2, and PI3K in SW872 adipocytes
were significantly increased stimulated by 100 nmol/l visfatin.
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Compared with control group, the mRNA levels of IRS1, IRS2, and
PI3K were increased respectively by 36.54% (P!0.01), 12.81%
(P!0.05), and 55.69% (P!0.01). In the insulin resistant states,
after the stimulating of visfatin, the mRNA expression levels of
IRS1, IRS2, and PI3K were increased by 26.98% (P!0.05), 35.59%
(P!0.05), and 27.61% (P!0.01). In the insulin resistant states,
compared with the control group (0 ng/ml visfatin group), the
mRNA expression levels of IRS1, IRS2, and PI3K were decreased
by 16.52% (P!0.05), 37.60% (P!0.05), and 31.68% (P!0.01);
moreover their mRNA levels were decreased by 18.22% (P!0.01),
22.16% (P!0.05), and 33.47% (P!0.01) after the stimulating of
visfatin. Conclusion: Taken together these data suggest that
visfatin may promote the glucose transport and play a
physiological role in the insulin resistance in SW872 adipocytes
by modulating the signalling molecules of IRS1, IRS2, and PI3K.
P2-369
Childhood Obesity and Normocalcaemia with a
GNAS Mutation also Present in Mother
Sharon Lim

Broomfield Hospital, Chelmsford, Essex, UK

Background: Assessment in childhood obesity includes
looking for obesity syndromes. Dysmorphic features should
guide investigations. When clinical signs are subtle, genetic
investigations aide diagnosis. A case (S) of progressive childhood
obesity is described. He was found to have a pathogenic GNAS
mutation which was also present in his mother. Both mother and
son had a similar phenotype and did not have hypocalcaemia or
PTH resistance described in pseudohypoparathyroidism type 1a
(PHP1a). Case: S was referred at 6 years old for a growth
assessment because of escalating weight from the age of 1 year.
Birth weight at full term was normal at 3.66 kg. His height tracked
along the 75th centile in his growth records and weight was above
the 99.8th centile. S was well behaved and did not appear to have
learning difficulties. On examination, S had mild rhizomelic limb
shortening, brachyphalangy and no obvious shortening of the
third or fourth metacarpals, no subcutaneous calcifications were
palpable. His phenotype and digits were similar to his mother’s.
Mother’s BMI was 35.5 kg/m2. Investigations: Skeletal survey,
oral glucose tolerance test, thyroid function, bone biochemistry,
and PTH levels were requested. DNA was sent for the Genetics of
Obesity Study and saved for further analysis. Results: Skeletal
survey showed generalised brachydactyly and brachymetacarpia,
especially the fourth and fifth. Fasting glucose 4.5 mmo/l paired
with insulin 153 pmol/l, glucose at 120 min 6.1 mmol/l. Calcium
2.36 mmol/l (2.12–2.55) and PTH 6.1 pmol/l (1.2–9.3). Leptin
concentration was normal for his percentage of body fat. Plasma
insulin was raised but proinsulin and split proinsulin were normal.
GNAS mutation analysis showed that he was heterozygous for
R342Q, also present in his mother but not father and sister.
Conclusion: PHP1a is usually caused by maternally inherited G(s)
a loss of function mutations in the GNAS gene. This condition
includes Albright’s hereditary osteodystrophy (AHO) and hypo-
calcaemia with PTH resistance. Maternal, but not paternal, G(s)a
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mutations lead to obesity, as in S. However bone biochemistry and
PTH was normal in S, suggesting variable renal tubular expression
of this imprinted gene. Mutation in exon 12 of GNAS appears to be
associated with normocalcaemia and obesity.
P2-370
Information Technology Supported Treatment of
Obese Children and Their Families: A Pilot Study
Dagmar Lallemanda, Tobias Kowatschb,c, Irena Pletikosac,
Björn Broglea, Anneco Dintheera, Dunja Wieganda,
Dominique Durrerd, Wolfgang Maassb, Dirk Büchtera

aChildren’s Hospital of Eastern Switzerland, St. Gallen, Switzerland;
bUniversity of St. Gallen, St. Gallen, Switzerland; cETH Zurich,
Zurich, Switzerland; dObesity Centre, Vevey, Switzerland

Background: Multiprofessional therapy programs for obese
children and their families, including physical activity, nutritional,
and behavioral interventions, have been shown to be effective, in
group (MGP) as well as in individual (MIT) settings. However, due
to limited personal and financial resources, !1% of children
affected participate in such programs. Objective and
hypotheses: Health IT systems (HIS) have the potential to
improve therapy assisting families in different settings. A novel
mobile application that accompanies obese children and their
parents during everyday situations was developed. Method:
A HIS offering physical activity, mood, photo documentation
and eating speed services on a tablet PC was designed by specialists
and children, with a secured direct transfer of usage data between
home and centre. In a pilot observational study, usage as well as
physical and psychological outcomes were explored for 7 months
in each six children with HIS and group therapy (HIS-MGP) or
individual therapy with HIS (HIS-MIT) or without HIS (C-MIT).
Physical and mental health, motivation, eating disorders, well-
being and parenting were assessed as previously described with
nationally validated questionnaires. Results: In all groups like-
wise, children were extremely obese (total meanGS.D.: BMI–SDS
2.9G0.5, age 13.2G3.4 years). Both in HIS-MGP and C-MIT,
BMI–SDS decreased by 0.3 and 0.2 S.D., respectively, but not in
HIS-MIT. Before and after therapy, there were no major group
differences in the main outcome parameters. The trend (PZ0.07)
to reduce obesity under higher emotional strain was not reflected
by HIS usage. Despite contracts with children and parents, HIS,
mainly activity and mood services, were only used by those
patients who were closely supervised by therapists or parents.
Therapists found HIS to be helpful in coaching the patients.
Conclusion: MGP and MIT are effective therapies. This pilot
study cannot demonstrate that mobile Apps alone improve obesity
therapy. Only under close supervision, HIS did simplify
communication between therapist and patients. Further random-
ized controlled studies in less severely obese patients will prove
whether a HIS with an automatic SMS reminder system in
addition to a closely supervised therapy program can support
lifestyle changes. Funding: This work was supported by the Swiss
National Foundation (SNF grant number CR10I1_135552).
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Prevalence and Phenotypic Characterization of
MC4R Mutations in a Large Paediatric Cohort
Heike Vollbach, Stephanie Brandt, Georgina Lahr, Martin Wabitsch

Division of Paediatric Endocrinology, Diabetes and Obesity Unit,
Department of Pediatrics and Adolescent Medicine, University of
Ulm, Ulm, Baden-Württemberg, Germany

Background: The melanocortin-4-receptor (MC4R) plays a
key role in body weight regulation. Hypothalamic activation of
MC4R reduces food intake and increases energy expenditure.
Mutations in the MC4R gene lead to the most common cause of
monogenetic obesity. More than 150 different mutations are
currently known. Their prevalence in obese subjects differs
between 0.2 and 5.8%, depending on ethnicity, age and grade of
obesity of the analysed cohort. Impact on phenotype and
metabolic characteristics is still debated; a MC4R syndrome with
early onset obesity, increased linear growth and hyperinsulinaemia
is claimed.Objective and hypotheses: In a large German cohort
of obese paediatric outclinic patients we aim to determine the
prevalence and whether there is a specific phenotype as
mentioned. Method: 899 individuals were screened for coding
MC4R mutations by DNA sequencing after PCR amplification.
Further on statistical analysis of metabolic features and metrics
traits was performed in the whole cohort and in a matched case–
control setting. Individuals were matched for age, sex, and BMI–
SDS. Results: In total we found 22 carriers of heterozygous
mutations (2.45%), of these 14 (1.56%) carriers had a mutation
with impaired receptor function. One new nonsynonymous and
one new frameshift mutation were detected. Regarding the whole
cohort, mean height-SDS of MC4R deficient subjects was greater
than of WT subjects at all ages. In matched individuals this trend
persisted (eight of 11 pairs). No differences were found in glucose
and insulin levels of matched pairs performing an oral glucose
tolerance test. Conclusion: Prevalence of mutations with impaired
receptor function is comparable to other paediatric cohorts. MC4R
deficiency tends to a taller stature, confirming previous clinical
reports. This finding might be explained by decreased somato-
statin mRNA expression like it is found in Agouti-related protein
overexpressing mice. Hence GH secretion is possibly not as
suppressed as normally seen in obesity.
P2-372
The Effect of ABCA1 Gene C69T Single Nucleotide
Polymorphism on Dyslipidemia and Insulin
Resistance in Obese Children
Ilker Tolga Ozgena, Ufuk Erenberkb, Ozlem Gokc, Ulkan Kilicc,
Bilge Bayraktar-Tanyerib, Emel Torunb, Mehmet Sirin Aksua,
Yasar Cesura

aDepartment of Pediatric Endocrinology, Medical Faculty, Bezmia-
lem Vakif University, Istanbul, Turkey; bDepartment of Pediatrics,
Medical Faculty, Bezmialem Vakif University, Istanbul, Turkey;
cDepartment of Medical Biology and REMER, International School
of Medicine, Istanbul Medipol University, Istanbul, Turkey
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Background: ATP-binding cassette transporter A1 (ABCA1)
mediates the transport of cholesterol and phospholipids from cells
to lipid-poor apolipoproteins. It has been demonstrated that the
ABCA1 gene C69T single nucleotide polymorphism (SNP; TT
genotype) is associated with lower HDL cholesterol and higher
triglycerides (TG) levels. The relation of this polymorphism with
type 2 diabetes mellitus has also been shown. Objective and
hypotheses:As dyslipidemia and insulin resistance are important
characteristics of the metabolic syndrome (MS), we aimed to
investigate the role of the C69T SNP of the ABCA1 gene on MS
parameters in obese children. Method: A total of 284 obese
children were enrolled to the study. Children were diagnosed as
MS according to International Diabetes Federation definition. The
frequencies of different genotype of the ABCA1 gene C69T SNP in
simple obese and MS groups were investigated. The parameters of
the dyslipidemia, insulin resistance, and hypertension were
compared according to different genotype of the ABCA1 gene.
Results: The 105 of the 284 obese children had MS (36.9%). There
was no statistical difference between simple obese and MS groups
regarding the frequencies of investigated SNP (P 0.829). However,
children with TT genotype had lower HDL levels (40.51G9.11 vs
45.35G9.50, P 0.031) and higher HOMA-IR levels (7.67G5.29 vs
5.63G3.79, P 0.037) than CC genotype carriers. Conclusion:
Although the direct relation of ABCA1 gene C69T SNP with MS
could not be demonstrated, it has been shown that the TT
genotype worsens dyslipidemia and insulin resistance parameters
in obese children. Funding: This work was supported by the
Bezmialem Vakif University Research Council.
P2-373
Obese 5 Years Old Remain Obese at Age 12
Satomi Koyama, Ayako Yoshida, Osamu Arisaka

Department of Pediatrics, Dokkyo Medical University,
Tochigi, Japan

Background: Childhood obesity starts in early childhood. The
natural history of childhood obesity has not been reported and it is
unknown how obese children in early childhood improve to
become non-obese adolescents. Objective and hypotheses: To
investigate the natural history of obese children from early
childhood to puberty and identify patterns and trends in this
process. Method: 1207 children (614 boys and 593 girls) born in
Fujioka town and Otawara city in Tochigi prefecture, Japan, were
enrolled in this study. Height and weight were measured at 5, 6, 8,
and 12 years of age. Obesity was characterized by an excess of RC
15 and RC20% standard body weight at 5 and R6 years of age
respectively. We calculated the percentage of children who
remained obese at 12 years of age. Results: At the beginning of
the study, 133 (11.0%), 152 (12.6%), 244 (20.2%), and 235 (19.5%)
children were obese at age 5, 6, 8, and 12 respectively. 85 (63.9%) of
133, 110 (72.4%) of 152, and 166 (68.0%) of 244 children were still
obese at age 12. 50% of the children who showed light obesity
(RC20 and !C30% excess body weight) at 5 years of age were
not obese at 12 years of age, whereas only 10% of the children who
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were severely obese (RC50% excess body weight) at age 5 were
not obese at age 12. Interestingly, among children who were obese
at 5 years of age, boys remained obese at 12 years in high
prevalence compared to girls. Conclusion: Greater than 60% of
the obese children in early childhood remained obese at 12 years of
age. This endorses the importance of prevention and intervention
of obesity before age 5.
P2-374
Lifestyle Habits and Arterial Hypertension in Children
and Adolescents
Maria Daratsianou, Anastasios Ioannidis, Sofia Zyga,
Paraskevas Koutsovitis, Athanasios Sachlas, Maria Xrona,
Maria Batsikoura, Maria Efthymia Katsa, Maria Magana,
Eleftherios Andronikakis, Andrea Paola Rojas Gil

Department of Nursing, Faculty of Human Movement and Quality
of Life Sciences, University of Peloponnese, Sparti, Greece

Background: Elevated blood pressure (BP) may occur from
childhood, increasing the risk for hypertension in adulthood. Aim:
To investigate the effect of anthropometric characteristics and
lifestyle habits in children’s and adolescents’ BP. Methods: 949
children (!12 years old) from Lakonia, 178 teenagers (12–18
years old) from Athens and 372 from Kalamata, Greece, had
participated during 2011–2014. A specially designed questionnaire
was used and anthropometric and biochemical analyses were
performed. Results: Elevated BP was found in 39% boys and 29%
girls. In the teenagers’ population: 23% of boys and 12.1% of girls
in Kalamata, and 35% of boys and 59% of girls living in Athens had
high BP. With statistical importance (P%0.05) we observed a
positive correlation between BP, BMI%, and waist circumference
(WC%) in children. Regarding their eating habits, the consump-
tion of cereals, olive oil, and fast-food increased BP while
vegetables decreased it. Regarding children’s sleep habits, sleeping
late (after 2200 h) was positively correlated with BP, while night
sleep duration and siesta was negatively correlated with BP. In
adolescents living in Athens and Kalamata, a positive correlation
between BP, BMI% and WC% was found. Lack of breakfast
consumption was positively correlated with BP, in both
populations. Legumes and fruits seemed to decrease BP while
rice, cereals and sweets seemed to increase it. In the adolescents of
Athens, dairy products increased BP while in Kalamata fish
consumption decreased BP. In Athens, the hour when adolescents
go to bed was positively correlated with BP. 57.86% of them, watch
television during meals, which is positively correlated with WC%
and BP. In the total population of children and adolescents in all
areas we found that a family history of cardiovascular diseases and
diabetes was associated with high BP. Conclusions: In an effort to
prevent complications like heart or renal failure it is necessary to
preserve appropriate lifestyle habits.
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The Relation of Serum Nesfatin-1 Level with
Anthropometric and Metabolic Parameters in
Korean Children and Young Adolescents
Shin-Hee Kim, Moonbae Ahn, In-Ah Jung, Yeon Jin Jeon,
Won Kyoung Cho, Kyoung Soon Cho, So Hyun Park, Min Ho Jung,
Byoung-Kyu Suh

Department of Pediatrics, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea.

Background: Nesfatin-1, a recently discovered anorexigenic
neuropeptide, seems to play an important role in hypothalamic
pathways regulating food intake and energy homeostasis.
Objective and hypotheses: The aim of this study is to evaluate
the relation of serum nesfatin-1 level with anthropometric and
metabolic parameters in children and adolescents. Method: This
study included 78 Korean children and adolescents (42 obese/
overweight group and 36 healthy control group). Fasting serum
nesfatin-1 was quantitatively assayed by ELISA. Lipid profile,
fasting blood glucose, fasting insulin, and the homeostasis model
assessment of insulin resistance (HOMA-IR) were measured as
metabolic parameters. Results: Serum nesfatin-1 was significantly
lower in obese/overweight group than in control group (median
1.4 ng/ml vs 2.0 ng/ml; PZ0.003). Pubertal subjects had the lower
serum nesfatin-1 level than pre-pubertal subjects (median
1.5 ng/ml vs 2.6 ng/ml; PZ0.02). Nesfatin-1 level was negatively
correlated with BMI SDS (rZK0.26; PZ0.02) and chronological
age (CA; rZK0.37; PZ0.001). The association of BMI SDS with
serum nesfatin-1 level was evident among prepubertal subjects
(rZK0.38; PZ0.04), but it was not evident among pubertal
subjects. The negative correlation between CA and serum nesfatin-
1 was not evident among prepubertal subjects, but it was evident
among pubertal subjects (rZK0.30; PZ0.04). Serum nesfatin-1
was not correlated with fasting insulin, HOMA-IR, or lipid
profiles. Conclusion: Our results suggest that serum nesfatin-1 is
negatively associated with adiposity and pubertal development
during childhood and adolescence.
P2-376
Metabolic Syndrome Components of Normal Weight
Central Obese Adolescents in Korea Stratified by
Waist-To-Height Ratio: Results from K-NHANES
2008–2010
Won Kyoung Cho, Hyun Young Lee, Moonbae Ahn, In-Ah Jung,
Shin Hee Kim, Kyoung Soon Cho, So Hyun Park, Min Ho Jung,
Byung-Kyu Suh

Department of Pediatrics, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background: A subset of central obese but normal weight
individuals has been identified, who harbor potentially increased
risks for development of MS despite a normal BMI. Objective
and hypotheses: We try to evaluate metabolic syndrome (MS)
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components of normal weight central obese adolescents in Korea
stratified by waist-to-height ratio (WHR). Method: This is a
cross-sectional study. Data were obtained from the Korean
National Health and Nutrition Examination Survey conducted
during 2008–2010. The subjects were grouped as normal (5th–
85th percentiles) or overweight (R85th percentile) by BMI and
central obesity was defined as those in the upper highest quartile of
age and sex specific WHR. Body composition groups were
classified into no central obesity normal weight (NW), central
obesity normal weight (CONW), no central obesity overweight
(OW), and central obesity overweight (COOW). Results: The
prevalence of NW was 72.7% (604/832), CONW was 9.6%
(83/832), OW was 2.5% (20/832), and COOW was 15.1%
(125/832) in females. The prevalence of NW was 72.3%
(662/909), CONW was 7.0% (61/909), OW was 2.2% (21/909),
and COOW was 18.5% (165/909) in males. In females, CONW
showed higher levels of insulin (P!0.006), HOMA-IR (P!0.006),
and ALT (P!0.001) than NW. In males, CONW had higher levels
of insulin (P!0.0001), HOMA-IR (P!.0001), and WBC count
(P!0.021) and lower level of HDL (P!.0001) than NW.
However, there was no significant difference in MS components
between CONW and OW in both females and males. WHR had
significant positive correlations with BMI, insulin, HOMA-IR, and
ALT in females. WHR also had significant positive correlations
with BMI, insulin, HOMA-IR, TG/HDL ratio, and ALT, WBC and
a negative correlation with HDL in males. In males, CONW
showed 2.5 times (95% CI, 1.21–5.00) more likely to having high
insulin resistance than NW after adjusting for age, weight, and
ALT. Conclusion: The use of WHR has discovered CONW. The
CONW has higher insulin resistance than NW in male Korean
adolescents.
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The Effect of Exenatide on Weight and Appetite in
Overweight Adolescents and Young Adults with
Prader–Willi Syndrome
Parisa Salehia, Isabel Hsub, Colleen G Azenc, Steven D Mittelmand,
Mitchell E Geffnerd, Debra Jeandrone
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Background: Prader–Willi Syndrome (PWS) is a genetic
disorder associated with hyperphagia and hyperghrelinemia with
major morbidity due to obesity. The aetiology of hyperphagia is
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unknown, but presumed to be multifactorial, and, as ghrelin is
orexigenic, high levels may contribute to weight issues in PWS.
Currently, there is no effective medical treatment for hyperphagia
in PWS, but targeting appetite could be beneficial. Exenatide
(Byetta (synthetic exendin-4); AstraZeneca) is a GLP1 receptor
agonist which reduces appetite and weight. In rodent studies,
exendin-4 decreased ghrelin levels. Thus, exenatide may be an
effective treatment in PWS. Objective and hypotheses: The
objective of this pilot study was to determine the effect of a
6-month trial of exenatide on appetite, weight, and gut hormones
in youth with PWS. Method: Ten overweight or obese subjects
with PWS (13–25 years) were recruited for an open-label, non-
randomized, 6-month longitudinal study using standard exenatide
dosing. Primary outcomes were weight, BMI, truncal fat, appetite,
and acylated (active) ghrelin at 0,1, 3, and 6 months and during
mixed meal tolerance tests (MMTT) at 0 and 6 months. A
syndrome-validated appetite questionnaire, DXAs, anthropo-
metrics, and metabolic markers were assessed. Consistent
caregivers completed questionnaires with possible scores between
11 and 55 (higher valuesZhigher appetites). No dietary
modifications were made. Data are presented as meanGS.D. and
within-subject changes between visits were analysed by mixed
model repeated measures. Results: Total appetite scores signi-
ficantly decreased from baseline (32.2G8.7) after 1, 3, and 6
months of treatment (27.5G8.8, 25.4G9.3, and 25.4G7.2,
respectively; PZ0.004). However, there were no significant
changes in weight, BMI Z-score, or truncal fat. There was no
significant change in fasting or ghrelin excursion during MMTT
based on area under the curve data. There were no significant
adverse events. Conclusion: Exenatide was safe and effective in
decreasing appetite in youth with PWS, without decreases in
weight or BMI in the short term. Larger, controlled, longer-term
trials are needed to confirm the safety and efficacy of exenatide,
and to evaluate whether its use might induce weight loss when
given in conjunction with behavioral modification. Funding:
Department of Endocrinology, Children’s Hosptial Los Angeles
(CHLA) Merit Fund (8030-RR1000019-00, $30,000, 2011), NIH
NCRR CTSI grant (1UL1RR031986, $10,000, 2011), and Amylin
Pharmaceuticals (now AstraZeneca) (2011-E-0389, drug only,
2011).
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Early-Onset Obesity and Adrenal Insufficiency
Associated with a Homozygous POMC Mutation
Antonella Melonia, Maria Rosaria Casinia, Emanuele Miraglia Del
Giudiceb, Loredana Bocconea
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Background: Isolated hypocortisolism due to ACTH defici-
ency is a rare condition that can be caused by mutations in
the gene encoding pro-opiomelanocortin (POMC). POMC is
the precursor to bioactive peptides (ACTH, b-endorphin, and
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a-b-g-MSH). Mutations that inactive POMC typically result in
secondary adrenal insufficiency, severe obesity and red hair; fewer
than 50 affected individuals have been reported in the literature.
Case presentation: A 10-month-old female was referred to our
clinic for macrosomia and delayed psyco-motor development. She
was the only child to consanguineous Pakistani parents (first
cousins), whose family history was not relevant. She was born full-
term through spontaneous vaginal delivery (weight 3170 g, length
52 cm, and head circumference 35.8 cm) and neonatal hypoglice-
mia was reported; since 3 months of age she showed hyperphagia
with marked weight and length gain. At the first clinical
evaluation, her weight was 15 kg, length was 82.5 cm (both
[97th percentile), and head circumference 50 cm (97th
percentile). Neurological examination showed axial hypotonia
and delayed motor milestones. Facial dismorphysms (telecanthus,
strabismus, wide nasal bridge), pale skin, and dark-brown hair
were noted. Laboratory work-up (routine, a-fetoprotein, CEA,
b-HCG, metabolic studies, and karyotype) was normal. Thyroid
hormones, prolactin, GH, IGF1, and insulin levels were normal,
while ACTH and cortisol were very low (!5 pg/ml and !10 mg/l
respectively). Brain MRI showed pituitary hypoplasia and partial
hypotrophia of corpus callosum. Congenital ACTH deficiency was
diagnosed and substitutive therapy with hydrocortisone was
started. Due to severe obesity and adrenal insufficiency, although
the patient did not have red hair, POMC deficiency was suspected.
Gene sequencing of POMC revealed an homozygous c256COT
change causing a stop codon (R86stop), inherited from the
heterozygous parents. Conclusion: POMC gene mutation should
be considered in patient with early-onset severe obesity and
secondary adrenal insufficiency, even without red hair. Adrenal
insufficiency should be treated as usual, while the management of
obesity in POMC deficiency remains challenging.
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Clinical and Laboratory Differences between
Metabolically Healthy and Unhealthy Obese Children
Selin Elmaogullaria, Fatma Demirela,b, Nihal Hatipoc

aPediatric Endocrinology Clinic, Ankara Children’s Hematology and
Oncology Training Hospital, Ankara, Turkey; bPediatric
Endocrinology Clinic, Yildirim Beyazit University School of
Medicine, Ankara, Turkey; cPediatric Endocrinology Clinic, Erciyes
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Background: Some obese children are metabolically healthy
obese (MHO), while some are metabolically unhealthy obese
(MUO) having dyslipidemia and/or insulin resistance which
increase mortality and morbidity related to cardiovascular diseases
during adulthood. Objective and hypotheses: This study is
designed to assess factors affecting metabolic condition in obesity
and compare clinical and laboratory findings between MHO and
MUO children. Method: In total 1085 obese individuals aged
6–18 years (mean 11.1G2.9 years, 57.6% females, and 59.7%
pubertal) with age- and sex-matched BMI above 95th percentile
were included in the study. Cases without dyslipidemia, insulin
resistance, hepatosteatosis, and hypertension were considered as
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MHO. Dyslipidemia was defined as total cholesterol O200 mg/dl,
triglycerides O150 mg/dl, LDL O130 mg/dl, or HDL O40 mg/dl.
Insulin resistance was evaluated using HOMA-IR index. Obesity
duration, physical activity, eating habits, screen time, parental
obesity, serum levels of TSH, free T4, ALT, AST, and hepatostea-
tosis in ultrasonography were also assessed retrospectively.
Results: Six hundred forty-two (59.2%) cases were MHO. Older
age, sedentary life style, male gender, and higher BMI SDS was
associated with being MHO. Rare/non consumption of junk food
was predictive for good metabolic condition only in prepubertal
obese cases. In MUO group serum free T4 levels were lower; TSH
was higher. Conclusion: Active life style and restriction of junk-
food consumption are the major parameters to prevent metabolic
disorders in obesity.
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Insulin Resistance and Abnormal Glucose Tolerance
After Paediatric Hematopoietic Stem Cell
Transplantation in Blood Cancer Survivors
Sara Cicconea,b, Carla Bizzarria, Rita Maria Pintoc,
Letizia Pomponia Bresciac, Franco Locatellic,d, Marco Cappaa

aUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
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IRCCS, Rome, Italy; dDepartment of Pediatric Science, University of
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Background: Patients who had undergone hematopoietic
stem cell transplantation (HSCT) during childhood have been
reported to have a higher risk of early metabolic syndrome (MS)
and diabetes mellitus (DM) with a consequent increased risk of
cardiovascular disease. Previous studies reported a cumulative
incidence of abnormal glucose tolerance of 11.6% at 5 years from
HSCT and of 69.3% at 10 years and a prevalence of MS of 32% at
4 years from HSCT. Objective and hypotheses: Assess the
prevalence and potential risk factors for MS and abnormal glucose
tolerance in young patients who underwent pediatric HSCT.
Method: This is a single-centre, prospective, descriptive, and
cross-sectional study. Clinical and laboratory data including oral
glucose tolerance test (OGTT) of 45 blood cancer survivors treated
with HSCT (mean age: 13.9G4.8 years) and 95 matched healthy
controls (mean age: 13.8G4.9 years) were analysed. Results: *7/45
patients (15.5%) showed impaired glucose tolerance (IGT) or DM,
1/45 (2.2%) was obese and none fulfilled the criteria for MS.
Abdominal adiposity (waist-to-height ratio O0.5) was more
common in IGT/DM patients, in comparison with both normal
glucose tolerance patients (NGT) and controls. Analysis of insulin
resistance/sensitivity indexes suggested an insulin-resistant state in
HSCT survivors (both NGT and IGT/DM patients) compared to
controls. In IGT/DM patients, the use of total body irradiation
(TBI) during the conditioning regimen was significantly more
common, and the time elapsed from HSCT was significantly
longer than in NGT patients. Conclusion: Blood cancer survivors
treated with HSCT may develop insulin resistance early after
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transplantation, showing redistribution of fat tissue with central fat
accumulation despite a normal BMI. The main factors associated
with increased metabolic risk are TBI and time from HSCT.
Evaluation of MS and glucose tolerance should be part of
hormonal follow up, which should be routinely proposed to
these patients in order to prevent cardiovascular disorders.
P2-381
Metformin in Combination with Lifestyle Changes
Effectively Reduces BMI and Waist Circumference in
Overweight/Obese Children and Adolescents
Natalija Smetaninaa, Adrone Seibokaitea, Raimondas Valickasb,
Gintaras Kuprionisb, Jolanta Janina Grigonienee, Ruta Rokaited,
Astra Vitkauskienec, Kerstin Albertsson-Wiklandf, Rasa Verkauskienea

aInstitute of Endocrinology, Medical Academy, Lithuanian
University of Health Sciences, Kaunas, Lithuania; bDepartment of
Radiology, Medical Academy, Lithuanian University of Health
Sciences, Kaunas, Lithuania; cDepartment of Laboratory Medicine,
Medical Academy, Lithuanian University of Health Sciences,
Kaunas, Lithuania; dDepartment of Pediatrics, Medical Academy,
Lithuanian University of Health Sciences, Kaunas, Lithuania;
eLithuanian Sports University, Kaunas, Lithuania; fGP-GRC,
Department of Pediatrics, Institute of Clinical Sciences, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden

Background: Overweight (OW) and obesity in paediatric
population has been shown to be associated with an increase in
prevalence of insulin resistance and type 2 diabetes (T2D) in
youth. Objective and hypotheses: The aim of this study was to
assess the efficiency and safety of metformin use in combination
with lifestyle changes or alone for weight management in OW and
obese (OB) children and adolescents. Methods: Study included
145 10–17 years old OW (BMI 1.0–2.0 S.D.) and OB (BMI R2.0
S.D.) children and adolescents of age. Study participants were
randomised into four groups: group 1 – controls (nZ33), group 2
– lifestyle changes with two-times weekly swimming pool exercise
and monthly dietologist consultations (nZ26), group 3 –
metformin treatment (nZ21), and group 4 – metformin treatment
in combination with lifestyle changes (nZ32). Anthropometric
parameters were evaluated in all study subjects at baseline and
after 12 months of intervention. Results: Mean age of study
participants was 13.4G2.0 years; 44.1% were boys; 32.6% were
OW, others – OB. Reduce in BMI, waist circumference (WC), and
WC–SDS adjusted by gender and puberty stages was significantly
greater in the group 4 compared to the group 1 (D K1.07G
2.8 kg/m2 vs D 0.18G2.1 kg/m2, PZ0.029; D K4.5G5.7 cm vs D
K1.8G5.2 cm, PZ0.04, and D K0.85G0.8 vs D K0.38G0.7,
PZ0.009 respectively). Changes in these parameters in other
groups compared to group 1 were not significant. Initially, mild
side effects of metformin (nausea and diarrhoea) were observed in
21.6% of subjects from groups 3 to 4, which disappeared within 1
week of metformin administration. Conclusion: Twelve months
metformin treatment with lifestyle modification was effective and
safe method reducing BMI and waist circumference in OW/OB
children and adolescents, superior to that of lifestyle changes
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alone. Funding: Lithuanian Research Council (grant number
MIP-039/2013), grant from Research Foundation of Lithuanian
University of Health Sciences (2013).
P2-382
Insulin-Like Factor 5 –A Novel Orexigenic Hormone in
Humans is Dysregulated in Obesity
Isabel V Wagnera,e, Gesine Flehmigc, Kathrin Scheuermannb,
Dennis Löfflerb,e, Antje Körnerb,e, Wieland Kiessb,d,
Michael Stumvollc,e, Arne Dietriche, Matthias Blueherc,e,
Nora Klötingc,d, Olle Södera, Konstantin Svechnikova

aKarolinska Institute, Stockholm, Sweden; bCenter for Pediatric
Research, University Leipzig, Leipzig, Germany; cDepartment of
Medicine, Division of Endocrinology, University Hospital Leipzig,
Leipzig, Germany; dDepartment of Women’s and Child Health,
University Hospital Leipzig, Leipzig, Germany; eIntegrated Research
and Treatment Center (IFB Adiposity Diseases), Leipzig, Germany

Background: Insulin-like factor 5 (INSL5), a member of the
insulin superfamily, is expressed in the colorectum and
hypothalamus. INSL5 levels are elevated by prolonged calorie
restriction and declined with feeding, suggesting that it might be
an orexigenic hormone. Objectives and hypotheses: Our aim
was to explore the relationship between INSL5 and different
metabolic parameters in lean and obese subjects and to identify
possible links between INSL5 and the development of metabolic
disorders such as obesity and diabetes. Methods: INSL5 was
measured in serum samples by ELISA. 20 lean and 20 obese
females and males were included. 15 morbidly obese patients were
tested before and 6 months after they underwent bariatric surgery.
We measured INSL5 levels in ten lean and obese individuals after
an overnight fasting, after a meal and during an oral glucose
tolerance test (OGTT). For all groups, correlations between INSL5
concentrations and anthropometric, metabolic and hormonal
measures were investigated. Results: Serum levels of INSL5 were
significantly higher (by 25.5%, P!0.05) in lean females compared
to lean males. This gender specific difference was not observed in
obese subjects. Basal INSL5was significantly lower in the obese group
(by 28.6%, P!0.05). Levels of INSL5 were negatively correlated to
testosterone in lean and obese males and positively to insulin and
glucose in both genders. After bariatric surgery males lost 25% of
their body weight, increased their testosterone levels (by 97%) and
reduced INSL5 levels (by 17.4%). Obese subjects with type 2 diabetes
(T2DM) had lower INSL5 before and after surgery compared to
obese persons without T2DM. Food consumption decreased INSL5
levels in lean females (by 21.8%) and males (by 20.8%), while
interestingly this effect was not observed in obese individuals of both
genders. Conclusion: The fact that the gender-related difference in
INSL5 was observed only in lean individuals suggests that INSL5
regulation is dependent on themetabolic state. Negative influence of
insulin resistance and T2DM on INSL5 in obese individuals may
indicate a link between beta cell function and INSL5 regulation.
Therefore, INSL5 may become an interesting target for the
development of new therapeutic agents to treat metabolic disorders.
Funding: ESPE Research Fellowship.
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Tryptophan Supplementation as Conjunctive
Therapy to Life Style Changes in Obese Adolescents
Adriana Jaramilloa, Caterina Calderónb, Marina Llobeta, Laura Solec,
Larisa Suarez-Ortegaa, Carles Lerina, Marta Ramon-Krauela

aPediatric Endocrinology Department, University of Barcelona,
Hospital Sant Joan de Déu, Barcelona, Spain; bDepartment of
Personality, Assessment and Psychological Treatment. University of
Barcelona, Barcelona, Spain; cClinical Research Unit, University of
Barcelona, Hospital Sant Joan de Déu, Barcelona, Spain

Background: The correlation between obesity and depression
is well established. Tryptophan (Trp) is an essential amino acid
that acts as substrate for serotonin and melatonin biosynthesis,
both know to play a role in satiety, anxiety, and depression.
Furthermore, low plasma Trp levels have been associated with
obesity. Objective: To investigate the effects of Trp supple-
mentation as a conjunctive therapy to conventional life-style
intervention on weight loss and psychological wellbeing.
Methods: Randomised double-blind placebo-controlled clinical
trial with parallel groups. Obese children (BMI 2–4 SDS) ages 12–17
were assigned to either Trp supplementation (3.5 mg/kg per day)
or placebo as a conjunctive therapy to the conventional life-style
intervention. Both groups received nutritional education, beha-
vioral counseling and exercise recommendations of equal intensity
throughout the 6 months intervention. The study was conducted
at a university hospital and was approved by the Institutional
Review Board. Results: 43 patients were enrolled and 40
completed the study (19 assigned to Trp group and 21 to
placebo). There were no significant differences on the baseline
characteristics between study groups. After a 6 months interven-
tion both groups showed a significant reduction in BMI z-score
and total caloric intake (P!0.01). BMI reduction tended to be
greater in the tryptophan group (DBMI z-score K0.33G0.05 in
Trp vs K0.20G0.05 in placebo, PZ0.078). Trp supplementation
improved depression and anxiety scores, based on IDER and
CMAS-R scale (P!0.05), suggesting an impact on psychological
wellbeing. No significant differences between groups were found
for other variables. Conclusion: In our study Trp supple-
mentation in obese adolescents in conjunction with life-style
intervention improved some aspects of psychological wellbeing
and showed a tendency to greater weight loss with no significant
effect on caloric intake. Given our results and the lack of successful
treatments, further studies are needed. Funding: Fondo Investi-
gaciones Sanitarias del Instituto de Salud Carlos III (EC10-148).
P2-384
Obesity in ROHHADNET Syndrome: Does Cortisol
Play a Role?
Vera van Tellingen, Paul van Trotsenburg

Academic Medical Centre, Amsterdam, The Netherlands
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Background: ROHHADNET syndrome is characterised by
rapid onset childhood obesity, hypoventilation, variable hypo-
thalamic-pituitary and autonomic dysfunction, and neuroendo-
crine tumors in 30–40%. Autoimmunity and paraneoplastic
syndrome have been proposed as possible pathophysiological
mechanisms, but the exact aetiology remains unclear. Objective
and hypotheses: We present the clinical course of ROHHAD-
NET syndrome in a 17-year-old girl, with consecutive symptoms
indicated in her growth chart. Method: Case report. Results: At
the age of 4 years, the girl presented with rapid weight gain and a
decline in linear growth. IGF1 was low, but low GH concentrations
in stim tests were judged as false positive, secondary to obesity. In
subsequent years, she was diagnosed with central hypothyroidism
and diabetes insipidus, initially with normal adrenal axis
functioning. Because of persisting low IGF1, GH treatment was
started at the age of 10 years, after which impressive weight loss
occurred. Shortly thereafter, low dose hydrocortisone treatment
was started because of presumed ACTH deficiency, after which she
regained 15 kg of weight. Discontinuation of hydrocortisone
resulted in weight loss, but an Addisonian crisis at the age of 15
years necessitated restarting low dose hydrocortisone treatment
with concurrent weight gain. 3 years after the accidental finding of
a chest ganglioneuroma, ROHHADNET was suspected and severe
central hypoventilation was discovered. Conclusion: Because of
the still unknown aetiology of this orphan disorder, detailed case
descriptions can be helpful in unravelling the pathophysiology and
maybe the aetiology of ROHHADNETsyndrome. This case report
learns that low IGF1 concentrations should trigger towards the
diagnosis of growth hormone deficiency in obese patients.
Furthermore, neuroendocrine tumors in combination with
hypothalamic-pituitary dysfunction should lead directly towards
the syndrome diagnosis. Lastly, this girl seemed to exhibit greatly
increased cortisol sensitivity, resulting in extreme weight changes.
This new observation may be a clue to the cause of obesity in
ROHHADNET syndrome.
P2-385
TNFa Downregulates CIDEC Via MEK/ERK-dependent
PPARg Phosphorylation and Nuclear Exportation in
Human Adipocytes
Xinrui Tan, Yanfeng Xiao, Zhenzhen Cao

The Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an,
China

Background: Cell death-inducing DFF45-like effector C
(CIDEC) is a novel lipid droplet-coating protein that promotes
triglyceride accumulation and inhibits lipolysis. TNFa down-
regulates CIDEC levels to enhance basal lipolysis, while CIDEC
overexpression could block this effect. However, the signalling
mechanism by whichTNFa regulates CIDEC expression in human
is still unknown. Objective and hypotheses: The aim of this
study was to investigate the signalling pathway of TNFa-mediated
CIDEC downregulation in human adipocytes. Method: We first
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detected CIDEC expression by RT-PCR in human adipose tissue of
lean and obese subjects. Next, using fully differentiated human
adipocytes, we investigated the temporal and dose-dependent
effects of TNFa on CIDEC levels. Both MAPK inhibitors and
siRNA were used to suppress ERK cascade activated by TNFa.
Furthermore, we resorted to subcellular fractionation technique
and immunostaining to study PPARg localisation after TNFa
treatment. Reporter assay was performed to confirm the direct
effects of TNFa on CIDEC promoter. Results: CIDEC expression
was markedly decreased in obese subjects and negatively
correlated with adipose TNFa levels as well as systemic lipolysis.
TNFa reduced CIDEC expression in both time and dose-
dependent manner. However, suppression of MEK, either by
selective inhibitors or siRNA, prevented TNFa-mediated CIDEC
downregulation. Further results showed that PPARg, the
transcription factor of CIDEC, was phosphorylated and redis-
tributed by TNFa in a MEK-dependent manner. Reporter assay
confirmed that TNFa downregulated CIDEC expression by
inhibiting its promoter activity. Conclusion: TNFa down-
regulates CIDEC protein levels through phosphorylation and
nuclear export of PPARg by MEK/ERK cascade and this adds new
aspects of TNFa-induced lipolysis in human. Funding: This work
was supported by National Natural Science Foundation of China
No. 81172689.
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The Sequence of Prenatal Growth Restraint and
Postnatal Catch-Up Growth Leads to a Thicker Intima
Media and More Pre-Peritoneal and Hepatic Fat by
Age 3-6 Years
Giorgia Sebastiania, Marta Dı́aza, Judit Bassolsb,
Abel Lopez-Bermejob, Francis De Zegherc, Lourdes Ibañeza

aSant Joan de Déu Hospital, Barcelona, Spain; bDr Josep Trueta
Hospital, Girona, Spain; cUniversity of Leuven, Leuven, Belgium

Background: Infants born small-for-gestational age (SGA)
who develop postnatal weight catch-up are at risk for insulin
resistance, central adiposity and cardiovascular disease in later life,
even in the absence of overweight. Objective and hypotheses:
In young (age 3–6 years) non-obese SGA children, we assessed
arterial health by intima-media thickness (IMT) and abdominal fat
distribution (subcutaneous, visceral, pre-peritoneal and hepatic
components by magnetic resonance imaging (MRI) and/or
ultrasound (US)) besides a selection of endocrine markers.
Method: Comparisons of measures in SGA (nZ27) vs appro-
priate-for-GA (AGA) children (nZ19) of similar height, weight
and BMI. Longitudinal outcomes (age 3–6 years) were carotid IMT
(cIMT); fasting glucose, circulating insulin, IGF1 and high-
molecular-weight (HMW) adiponectin; abdominal fat partitioning
by US. Cross-sectional outcomes (age 6 years) were aortic IMT
(aIMT) and abdominal fat partitioning by MRI. Results: At 3 and
6 years, cIMT and IGF1 results were higher and HMW
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adiponectin lower in SGA than AGA children; at 6 years, SGA
subjects had also a thicker aIMT and more pre-peritoneal and
hepatic fat, and were less insulin sensitive (all P between !0.05
and !0.0001). cIMT correlated positively with pre-peritoneal fat,
particularly at 6 years. Post-SGA status and weight gain in early
childhood (between 3 and 6 years) were independent predictors of
cIMT at 6 years, explaining 48% of its variance. Conclusion: SGA
children aged 3–6 years were found to have a thicker intima-media
and more pre-peritoneal and hepatic fat than AGA children of
comparable size.
P2-387
Biovascular Markers in Children with Kabuki
Syndrome
Dina Schotta, Berbel Koogerb, Jörgen Bieraub, Willem-Jan Gerverb,
Luc Zimmermannb, Constance Stumpelb

aAtrium-Orbis Medical Centre, Heerlen, The Netherlands;
bMaastricht University Medical Centre, Maastricht,
The Netherlands

Background: Asymmetric dimethylarginine (ADMA) is an
endogenous competitive inhibitor of endothelial nitric oxide
synthase (NOS), which prevents synthesis of nitric oxide (NO).
Low levels of NO are associated with endothelial dysfunction and
an increased risk of cardiovascular disease. Diseases associated
with high levels of ADMA include metabolic syndrome, chronic
kidney disease, diabetes mellitus, insulin resistance, hyperthyroid-
ism and multiple organ failure. Notable, GH treatment is
associated with a significant decrease of ADMA. A rare example
of individuals resembling several features matching metabolic
syndrome are patients with Kabuki syndrome (KS). KS is a
multiple anomaly syndrome mainly characterized by specific facial
features, short stature, hypotonia and mental retardation.
Objective and hypotheses: Earlier research showed a positive
effect of GH treatment to metabolic parameters. Therefore, a GH
treatment study has been started in Maastricht to assess the effect
of GH to metabolic parameters in KS children. Method: 15
prepubertal children with a genetically confirmed diagnose of KS
(KMT2D or KDM6A mutation) were included. The KS children
received daily GH treatment. Plasma ADMA levels and lipid
profiles were measured at baseline and after six months of GH
treatment. ADMA levels were assessed using the LC-MS/MS
tandem mass spectrometer. Results: After 6 months of GH
treatment, plasma ADMA levels were similar or reduced
compared to baseline levels. In addition, total cholesterol was
even more decreased compared to baseline levels. Conclusion:
Children with KS receiving GH treatment showed improved
biovascular parameters after 6 months compared to baseline levels.
Concluding, GH treatment in KS patients seems to be favourable
concerning biovascular markers and their associated risk to
cardiovascular disease. Funding: This study is sponsored by
Pfizer.
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Phthalate Exposure and Metabolic Parameters in
Korean Girls
Shin Hye Kima, Heesoo Pyob, Mi-Jung Parka
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Sanggye Paik Hospital, Seoul, Republic of Korea; bMolecular
Recognition Research Center, Korea Institute of Science and
Technology, Seoul, Republic of Korea

Background: Phthalates are synthetic chemicals produced in
extremely large volumes for a wide variety of uses in personal care
and consumer products, including building materials, food
packaging, medical devices, toys and cosmetics. Though a few
studies have shown that concentrations of phthalate metabolites
are associated with obesity and insulin resistance in adults, studies
in children are limited. Objectives: We studied to examine the
associations of urine levels of phthalate metabolites with obesity
and metabolic parameters in Korean girls. Methods: A total of
139 girls (67 overweight cases and 72 controls, aged 6 to 13 years)
were recruited. Anthropometric indices and body composition
analysis were measured, and fasting glucose, insulin, AST, ALT,
and lipid profiles were determined. Spot urine samples were
collected and phthalate monoesters were analysed using gas
chromatography-mass spectrometry (GC-MS). Associations
between phthalate exposure and anthropometric indices/meta-
bolic parameters and their trends were examined by multiple
linear regression and Logistic regression analyses respectively.
Results: Di-2-ethylhexyl phthalate (DEHP) metabolites showed
the highest detected concentration (82.5 mg/g creatinine, 100%),
and mono-benzyl phthalate (MBzP) showed the lowest detected
concentration (6.3 mg/g creatinine, 87.8%). There was no
significant difference in the concentrations of all phthalate
monoesters between overweight and control girls, however,
percentage fraction of MEOHP among DEHP metabolites
(MEOHP%) were significantly lower in overweight girls than in
controls. After adjusting for age, pubertal stages, and height
percentile, MEHHP% was positively associated with waist
circumference and MEOHP% was negatively associated with
body mass index (BMI) percentile. Concentrations of MiBP,
MnBP, MEHP, MEHHP, sum of DEHP metabolites, and sum of
high molecular weight phthalates (HMP) were positively
associated with serum ALT. Concentrations of MiBP were also
positively associated with total cholesterol/LDL-cholesterol levels.
After controlling for age and pubertal stages, MEHHP% was
positively associated with fasting insulin and HOMA-IR, whereas
MEOHP% was negatively associated with fasting insulin and
HOMA-IR. However, after further adjustment for BMI percentile,
the significant associations were remained only for MEOHP%.
Conclusions: Urinary concentrations of several phthalate
metabolites were positively associated with serum ALT levels,
and MEOHP% was negatively associated with insulin resistance.
Prospective studies are needed to determine potential causal links
between phthalate exposure and metabolic derangement in
children.
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Childhood Craniopharyngioma with Hypothalamic
Obesity – No Long-term Weight Reduction due to
Rehabilitation Programs
Anthe S Sterkenburga,b, Anika Hoffmanna, Ursel Gebhardta,
Hermann L Müllera

aDepartment of Pediatrics, Klinikum Oldenburg, Medical Campus
University Oldenburg, Oldenburg, Germany; bUniversity of
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Background: Severe obesity due to hypothalamic involvement
has major impact on prognosis in long-term survivors of
childhood-onset craniopharyngioma. The long-term effects of
rehabilitation efforts on weight development and obesity in these
patients are not analysed up to now. Method: 108 patients with
childhood-onset craniopharyngioma recruited in HIT Endo before
2001 were included in the study. Long-term weight development
(BMI SDS after O10 years follow-up) was analysed in regard to
rehabilitation, which was performed in 31 of 108 (29%) patients
(one rehabilitation in four patients (13%), more than one in 21
patients (68%), six patients unknown) in 13 German rehabilitation
clinics. Results: 84% of patients underwent rehabilitation in order
to reduce hypothalamic obesity (BMI OC2 SD), whereas 12% of
patients were normal weight. Childhood-onset craniopharyn-
gioma patients with rehabilitation presented with higher BMI at
diagnosis (median BMI: C1.32 SD; range: K1.08 to C7.00 SD) and
at last evaluation (median BMI: C4.93 SD; range: K0.20 to
C13.13 SD) when compared with patients without rehabilitation
(median BMI at diagnosis: C0.24 SD; range: K2.67 to C6.98 SD;
BMI at evaluation: C2.09 SD; range: K1.48 to C10.23 SD). A long-
term weight reducing effect of rehabilitation was no detectable
regardless of degree of obesity, frequency of rehabilitation, and
hospital of rehabilitation. Conclusion: Treatment options for
hypothalamic obesity in terms of rehabilitation are limited.
Accordingly, strategies for prevention of hypothalamic lesions
and psychosocial effects of rehabilitation are currently in focus for
improvement of prognosis in childhood craniopharyngioma
patients. Funding: German Childhood Cancer Foundation,
Bonn, Germany.
P2-390
Programming of Rat Behaviours and the Stress
Response by Duration of the Infancy Stage
Yonatan Crispel, Oren Katz, Ze’ev Hochberg

Technion-Israel Institute of Technology, Haifa, Israel

Background: The age at weaning programs life history
adaptively. Shorter infancy resulted in longer/thinner animals
with a reproductive-strategic shift to earlier physical and sexual
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development (BMC Med, 2013). Hypotheses: The length of
infancy impacts also the stress-response and has behavioural
consequences. Method: Sprague-Dawley pups (generation F1),
which usually are weaned at age 21 days, were weaned by cross-
fostering at age day (d) 16, 21 or 26, and separated from their
foster mothers at d30. At d60 females (F) and males (M) were
mated within the weaning groups and generation F1, F2 and F3
animals were tested weekly in an open field maze from age 22–
60 days for motor activity, anxiety/curiosity, short-term memory
and stress-related corticosterone (CS) levels. Results: Motor
activity in an open field was similar in the three groups at
generation F1, but increase in d16 vs d26 animals by a mean 19%
in F and 27% in M rats at F2 (P!0.05) and 16% (F and M) in F3
(P!0.02). Anxiety, measured as time spent next to the maze walls,
was similar at F1, but smaller by 58% and 68% in d16 vs d26 young
animals at F2 (P!0.05) and F3 (P!0.05). Anxiety was associated
with greater CS levels in d16-weaned (25.3G4.6 mg%) as
compared to d26-weaned animals (11.6G0.8 mg%, P!0.01).
Curiosity, measured as time spent in the maze centre was greater
in d16 F2 and F3 rats vs d26-weaned rats (P!0.05). Short-term
memory, measured as object recognition, was similar between
groups in F1 but greater in d16 as compared to d26-weaned rats by
a mean 25% in M and 19% in F (P!0.05) at F2 and 10% in both F
andM at F3. Conclusion: The age at weaning programs the stress-
response and behaviours adaptively. In line with a faster
reproductive strategy, shorter infancy resulted in a shift to greater
motor activity, short-term memory and curiosity, and smaller
anxiety but greater associated CS response. M were affected more
than F animals and these traits built up trans-generations.
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POMC DNA Hypermethylation Variant is Highly
Associated with Obesity in Adults
Peter Kühnena, Daniela Handkea, Jochen Sprangera,
Antje Fischer-Rosinskya, Anke Hinneyb, Johannes Hebebrandb,
Annette Grütersa, Heiko Krudea

aCharité Universitätsmedizin Berlin, Berlin, Germany; bUniversität
Duisburg-Essen, Essen, Germany

Background: POMC plays a major role in central body weight
regulation. Recently we have shown that a POMC hypermethy-
lation variant is significantly associated with obesity in children
and adolescents (Kuehnen et al. PLoS Genetics 2012). Objective
and hypotheses: Here we report about our extended studies to
elucidate the mechanism behind the occurrence of the POMC
hypermethylation variant in obese individuals. Method: We
tested the POMC DNA methylation in obese adults (nZ144),
normal weight individuals (nZ101), 20 obese monozygotic and 19
obese dizygotic twin pairs and 49 trio families. The DNA
methylation was analysed in DNA extracted from peripheral
blood cells with a sodium-bisulfite based protocol and pyrose-
quencing. Results:We could now reproduce our initial findings in
children also in adults and observed a highly significant
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enrichment of the POMC hypermethylation variant in obese
compared to age-and sex matched normal weight individuals. In
children-parent-trio families we could found no correlation with
maternal but a significant correlation with the paternal DNA
methylation level. We excluded a potential impact of genetic
variations in cis by sequencing analysis of the complete POMC
locus in all individuals. Moreover we identified in monozygotic
twins a high grade of DNA methylation concordance, which was
completely missing in dizygotic twins. The similarities of the
POMC DNA methylation pattern in monozygotic twins -in the
light of excluded genetic influence- argue for potential parental
effects or rather oocyte specific pre-splitting random re-methyla-
tion events. Conclusion: Taken together the POMC hypermethy-
lation variant represent the strongest factor that is associated with
the individual risk for obesity so far since all described genetic
variants have shown to have a much lesser impact on the
individual BMI compared to the here described POMC locus
hypermethylation. In addition the hypermethylation variant seems
not to result from primary genetic variation but rather seems to
originate from sporadic early embryonic random remethylation
difference.
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Unaltered Ratio of Circulating Levels of GH Isoforms
after Administration of Different GH Provocative
Tests in a Population of Short Stature Children
Antonello Rigamontia, Cristina Meazzab, Martin Bidlingmaierc,
Valentina Muratored, Luparia Martinad, Silvia Binia, Sara Paganib,
Silvano Cellaa, Mauro Bozzolab

aUniversity of Milan, Milan, Italy; bUniversity of Pavia, Fondazione
IRCCS Policlinico SanMatteo, Pavia, Italy; cMedizinische Klinik und
Poliklinik IV, Klinikum der Universität München, Munich,
Germany; dFondazione IRCCS Policlinico San Matteo, Pavia, Italy

Background: Human GH is a heterogeneous protein
hormone consisting of several isoforms, the most abundant
being 22 kDa- and 20 kDa-GH. The availability of analytical
methods to measure these GH isoforms might represent a valuable
diagnostic tool to investigate GH secretion in short stature.
Objective and hypotheses: Aim of the present study was to
measure circulating levels of 22 kDa- and 20 kDa-GH in children
with different diagnosis of short stature such as idiopathic short
stature (ISS), isolated GH deficiency (GHD), short stature by
bioinactive GH (BIO-SS) or GHD subjects at time of retesting at
the end of GH therapy (Re-GHD), using different GH provocative
tests (insulin, arginine, GHRHCarginine or glucagon). Method:
A total of 118 short-statured children (males/females: 72/46; age
range 1.1–15.6 years) after administration of insulin, arginine,
GHRHCarginine or glucagon was consecutively recruited from
January 2010 to December 2014. The results were analysed
subdividing the study population on the basis of the administered
GH provocative test or the diagnosis of short stature (ISS, GHD,
BIO-SS or Re-GHD). The data are expressed as meanGstandard
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deviation. Results: When considering GH provocative test, there
were no statistically significant differences in the ratio of GH peak
22/20 kDa (insulin: 7.0G2.7; arginine: 9.2G7.2; GHRHCargi-
nine; 7.0G2.9; glucagon: 7.7G3.3). Similarly, when considering
diagnosis of short stature, there were no statistically significant
differences in the ratio of GH peak 22 kDa/20 kDa (ISS: 7.0G8.2;
GHD: 5.4G3.9; Re-GHD: 5.4G3.0; BIO-SS: 7.1G1.8).
Conclusion: The main GH provocative tests currently used in
paediatric endocrinological practice, which are based on different
neuroendocrine mechanisms, stimulate a similar secretion of GH
isoforms. Moreover, different causes of short stature are not
associated with an unbalance in GH isoforms.
PIK3R3 (circadian clock), SIRT2 (growth factor signalling), and
APC2 (WNT signalling) (P!7.7!10K3). Conclusion: GE
profiling identified a genomic signature related to pGH levels
P2-393
Study of IGF1 Receptor Gene in Small for Gestational
Age Patients with Short Stature Treated with RHGH
Marta Ferrer, Antonio de Arriba, Jose Miguel Martinez de Zabarte,
Eva Barrio, Jose Ignacio Labarta

University Chilldren’s Miguel Servet Hospital, Zaragoza, Spain

Background: IGF1 is essential for pre and postnatal growth.
Mutations in IGF1 receptor (IGF1R) gene have been described in
patients with intrauterine growth retardation and other anomalies.
Objective and hypotheses: To study IGF1R gene in small for
gestational age (SGA) patients with short stature and correlate the
results with clinical presentation and response to rhGH treatment.
Method: Longitudinal retrospective study of 69 SGA patients with
short stature registering weight, height, IGF1 levels, adult height,
target height, height at start of rhGH and height gain after
treatment. Genetic analysis consisted in DNA amplification,
sequencing and electrophoresis. Statistics SPSS V20.0 (P!0.05).
Results: From the total cohort (79.7% female) 10.1% showed
mutation in IGF1R (Y487F,pL81Fexon2COT and (IVS (C30)
delGT), 81.4% polymorphisms(E1013E, IVS (C72) A/G, V532V
and N608N) and 13% were normal. Patients with mutations were
significantly smaller at birth (length: K3.96 SDS, Weight:
K2.48 SDS, Cephalic circumference: K2.8 SDS) and presented
with familiar short stature. Patients with polymorphisms showed
lower length and weight at birth, target height and adult height
compared with those with normal IGF1R analysis (NS). Within
patients with polymorphisms, those with IVS (C72) A/G initiated
before rhGH (6.4G2.6 vs 8.9G2.9 years; PZ0.03), with more
affected height (K3.32G0.6 vs K2.54G0.6 SDS; PZ0.04), lower
levels of IGF1 (117G71 vs 264G130 mg/d; PZ0.03) l and showed
a better response in the first year of treatment (D0.94G0.8 vs
D0.38G0.3 SDS; PZ0.01). Conclusion: IGF1R gene mutations
cause severe prenatal growth failure and are usually associated
with familiar short stature. Polymorphisms in this gene (E1013E
and IVS (C72) A/G) have been found in SGA patients with short
stature. The presence of different polymorphisms can influence the
response to rhGH treatment in these patients.
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P2-394
Gene Expression Profiles in GH Deficient Children
Relate Peak GH Levels to Circadian Clock, Chromatin
Remodelling, and WNT Signalling Pathways
Philip Murraya, Adam Stevensa, Chiara DeLeonibusa,
Ekaterina Koledovab, Pierre Chatelainc, Peter Claytona

aFaculty of Medical and Human Sciences, Institute of Human
Development, Royal Manchester Children’s Hospital, University of
Manchester and Manchester Academic Health Science Centre,
Central Manchester, Manchester, UK; bMerck Serono, Darmstadt,
Germany; cDepartment Pediatrie, Hôpital Mère-Enfant, Université
Claude Bernard, Lyon, France

Background: GH deficiency (GHD) is classically defined on
the basis of a cut-off applied to the peak GH level during
stimulation tests; a process with recognised limitations. Identifying
the functional role of genes whose expression is associated with
pGH may help with our understanding and classification of GHD.
Objective and hypotheses: Identify patterns of gene expression
(GE) related to pGH and to describe the function, and regulation
of these genes.Method: Pre-pubertal children with GHD (nZ98)
were enrolled from the PREDICT study (NCT00256126). All
children enrolled had two GH stimulation tests both with pGH
levels !10 mg/l. Whole blood GE was determined prior to GH
treatment using Affymetrix U133v2 microarrays. GE was
correlated with pGH using rank regression (gender, ethnicity,
age, and BMI as co-variates). Network models were generated
(Biogrid/Cytoscape) and the hierarchy of gene modules
determined (Moduland); upstream activity in the network model
was assessed using causal network analysis (Ingenuity Pathway
Analysis). Results: Rank regression identified 347 genes that were
correlated with pGH: 188 positively and 159 negatively (ROG
0.28, P!0.01). Hierarchical clustering identified five distinct
clusters of GE (two clusters positively correlated with pGH and
three negatively correlated). For the positively correlated GE
clusters one cluster associated with network modules related to cell
cycle and the second with chromatin remodelling and circadian
clock (P!0.01). For the negatively correlated GE clusters two
associated with network modules related to circadian clock, DNA
replication and WNT signalling while the third associated with
apoptosis (P!0.01). Upstream regulators of these modules were
functionally linked to circadian clock and growth factor signalling
and regulated by PIK3R3, SIRT2, and APC2.

P2-395
Growth and GH in Kabuki Syndrome
Dina Schotta, Willem-Jan Gerverb, Luc Zimmermannb,
Constance Stumpelb
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composition parameters was found. Conclusion: IGF2 serum
concentrations are significantly higher in obese children and are
associated with a worse lipid profile. IGF2 could be a biomarker of
cardio-metabolic risk.
aAtrium-Orbis Medical Centre, Heerlen, The Netherlands;
bMaastricht University Medical Centre, Maastricht,
The Netherlands

Background: Kabuki syndrome (KS; OMIM 147920) is a
congenital anomaly/intellectual disability syndrome caused by a
mutation in the KMT2D or KDM6A gene. Children with KS have
a spectrum of clinical features, but one of the key features in KS
patients is postnatal growth retardation. GH deficiency has been
reported in some children with KS, but no structural research is
done in this field. Objective and hypotheses: We studied the
growth hormone and IGF1 pattern in order to learn more about a
possible mechanism involved in this postnatal growth retardation.
Method: Currently, we have assessed 15 KS children (age 3–10
years old, 6.44G2.29) with a known KMT2D or KDM6A
mutation. Both clonidine (CLO) and arginine (ARG) tests were
used to stimulate GH release. GH and IGF1 were measured
according to international standard. Results: Height was variable,
with a mean height SDS of K2.38G1.41. GH deficiency was
present in four of the 15 (26.67%) children. In addition, in two
children the GH tests showed a tendency to GH resistance,
although no one actually met the defined criteria. Conclusion:

Apparently GH deficiency is not the only cause for small height in
KS patients. Further research is necessary to determine the
underlying cause of growth retardation. Currently we are
performing a clinical study with GH treatment in children with
KS; the results are pending but promising. Funding: This study is
sponsored by Pfizer.
P2-396
IGF2 and Lipid Profile in Paediatric Obesity: A Marker
of Cardio-Metabolic Risk?
Elena Inzaghia, Barbara Baldini Ferrolia, Daniela Germanib,
Antonella Puglianiellob, Armando Grossia, Danilo Fintinia,
Rossana Fioria, Stefano Cianfarania,c

aOspedale Pediatrico Bambino Gesù, Rome, Italy; bUniversità degli
studi Roma Tor Vergata, Rome, Italy; cKarolinska Institutet,
Stockholm, Sweden

Background: IGF2 polymorphisms have been associated with
BMI, lipid profile and blood pressure. IGF2 methylation status has
been linked with lipid profile in obese children. No data are
available on blood IGF2 concentrations in obese children.
Objective and hypotheses: To evaluate serum concentrations
of IGF2 and determine their relationships with anthropometric,
metabolic and body composition parameters in a cohort of obese
children. Method: 82 obese children (44 females/38 males, aged
12.08G2.35 years) were studied. Anthropometric, biochemical
and metabolic parameters and IGF2 (expressed as SDS) were

assessed. Body composition was evaluated by dual x-ray
absorptiometry (DXA) in 58 subjects. Results were compared
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with those obtained in 15 lean children (ten females/five males,
10.95G2.58 years). Results: Obese children showed significantly
higher IGF2 levels (K0.46G0.78 vs K1.17G0.58 SDS) than lean
controls. IGF2 levels correlated with total cholesterol (rZ0.27;
PZ0.016), LDL-cholesterol (rZ0.25; PZ0.025), and triglyceride
levels (rZ0.28; PZ0.011), triglyceride/HDL ratio (rZ0.25;
PZ0.028), and both AST (rZ0.29; PZ0.009) and ALT (rZ0.30;
PZ0.006). No association between IGF2 levels and body
P2-397
Silver Russell syndrome: A Cause of Partial IGF1
Resistance?
Marie-Noëlle Dufourga, Laurence Perina, Muriel Houanga,
Marie-Laure Daubarda, Frédéric Brioudea,b, Yves Le Bouca,b,
Irène Netchinea,b

aAP-HP, Hôpital Armand Trousseau, Explorations Fonctionnelles
Endocriniennes, F-75012 Paris, France; bSorbonne Universités,
UPMC University Paris 06, F-75005 Paris, France

Background: Silver-Russell syndrome (SRS) is characterized
by intrauterine and postnatal growth retardation, relative
macrocephaly at birth, prominent forehead, severe feeding
difficulties and body asymmetry. In around 50%, it is secondary
to hypomethylation at the IGF2/H19 imprinted locus on 11p15
(11p15 LOM), and in 10% to a maternal disomy of chromosome 7
(mUPD7). Mechanisms of postnatal growth failure in SRS are not
well understood. Objective and hypotheses: Document IGF1
and IGFBP3 serum levels in SRS without and with GH therapy.
Method: IGF1 and IGFBP-3 serum levels were measured by
IRMA and RIA respectively in SRS children without (nZ45) and
after one year of GH treatment (nZ22). Results: In the 45
children (median age: 3.9 years, median height: K3 SDS, 39
patients with 11p15 LOM and six patients with mUPD7) no IGF1
!K2 SDS level was documented, despite severe feeding difficulties.
Basal levels of IGF1 and IGFBP-3 were increased OC2 SDS in
respectively 24 and 11% of the SRS children before GH treatment
and in 64 and 54% after 1 year of GH, only in the SRS group of
patients with 11p15 LOM. The median 1 year growth response to
GH (median dose 31 mg/kg per day), expressed as the change in
height SDS score, was C0.8 (range 0 to C1.4). Conclusion: Basal
levels of both IGF1 and IGFBP-3 are increased for some SRS with
11p15 LOM even before GH treatment and very frequently during
GH treatment. IGF1 levels are more often elevated than IGFBP-3
levels. During the first year of GH, growth velocity increased but
only modestly, however GH augmentation was limited by elevated
IGF1 levels in most patients. This suggests that SRS patients with
11p15 LOM have a partial IGF1 insensitivity of unknown

mechanism complicating thereby the management of GH therapy
in this group of patients.
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P2-398
The In vitro Functional Analysis of Gene Promoter
Region Single Nucleotide Polymorphisms Associated
with GH Response in Children with GH Deficiency
Chiara De Leonibus, Philip Murray, Dan Hanson, Adam Stevens,
Peter Clayton

Faculty of Medical and Human Sciences, Institute of Human
Development, University of Manchester and Manchester Academic
Health Science Centre, Royal Manchester Children’s Hospital,
Manchester, UK

Background: Response to GH treatment has been associated
with single nucleotide polymorphisms (SNPs) within the promoter
region of growth-related genes including GRB10 (rs1024531 (A/G,
allele A increased response)), IGFBP3 (rs3110697 (G/A, G
increased response)), CYP19A1 (rs10459592 (T/C, T increased
response)) and SOS1 (rs2888586 (G/C, C increased response)).
SOS1 is a positive regulator of GH signalling (MAPK pathway);
the aromatase CYP19A1 promotes oestrogen synthesis to impact
on GH secretion and growth, while IGFBP-3 is the main carrier of
IGF1. Conversely, GRB10 has a negative impact on growth,
inhibiting GH and IGF1 signalling. Objectives: To test the impact
of promoter SNPs in IGFBP3, GRB10, CYP19A1 and SOS1 on
transcriptional activity (TA) in an in vitro cell system. Methods:
Each allele within a 500 bp fragment of the promoter sequence was
cloned into a secreted alkaline phosphatase (ALP) reporter gene
plasmid (pSEAP, Clontech) and transfected into human MCF-7
cells, known to be GH responsive. TA of each construct was
evaluated by ALP induction after 24 h of GH stimulation with a
dose-dependent titration (range: 0, 2, 20 and 200 ng/ml). Results:
When the cells were stimulated with GH, the alleles associated
clinically with better GH response had higher TA at all GH
concentrations for IGFBP3 (allele G), CYP19A1 (allele T) and
SOS1 (allele C) (all P!0.05). Conversely for GRB10, the allele
associated with better GH response (allele A) had a significantly
lower TA at all GH stimulations (P!0.05). Conclusions:We have
shown that SNPs associated with response to GH therapy can alter
TA after GH stimulation. The differential TA of the SNPs after GH
stimulation relates directly to the effect of the gene on growth
promotion or inhibition. The observation of induction over a
range of GH concentrations supports the in vivo relevance of these
findings. Funding: This work was supported by ESPE Research
Fellowship, sponsored by Novo Nordisk A/S.
P2-399
Is Retesting in GH Deficient Children Really Useful?
Sara Pagania, Cristina Meazzaa, Chiara Gertosiob, Chaira Donatic,
Francesca Scavuzzoc, Alba Pilottad, Fabio Buzie, Daniela Larizzaa,
Mauro Bozzolaa

aUniversity of Pavia, Fondazione IRCCS Policlinico San Matteo,
Pavia, Italy; bFondazione IRCCS Policlinico San Matteo, Pavia, Italy;
cUniversity of Brescia, Brescia, Italy; dUniversity of Brescia, Spedali
Civili, Brescia, Italy; eOspedale ‘Carlo Poma’, Mantova, Italy
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Background: Patients with childhood-onset GH deficiency
(GHD) are usually retested in late adolescence or young
adulthood, after achievement of final height, to verify whether
they need to continue GH treatment. Most of the patients found to
have idiopathic GHD when tested as children have normal GH
responses when retested in the early or late adolescence. Indeed,
the 2007 Consensus guidelines for the diagnosis and treatment of
GHD adults recommended that idiopathic GHD patients should
be re-evaluated. Objective and hypotheses: The aim of the
present study was to investigate if GH stimulation test is really
necessary to confirm a permanent status of GHD or if IGF1
measurement alone at the same time could be used. Method: We
studied 163 children with idiopathic GHD (54 females and 109
males), age 16.2G1.4 years retested when they reached final height
using GHRH (1 mg/kg i.v.)Carginine (0.5 g/kg i.v.) test or arginine
alone (0.5 g/kg i.v.). GH and IGF1 levels were measured by a
chemiluminescent assay (Immulite 2000). Results: 39 (23.9%)
patients showed severe GHD (GH peak at diagnosis !5 ng/ml)
and 124 patients (76.1%) showed partial GHD (GH peak
!10 ng/ml). By taking a peak GH value of !10 ng/ml in the
arginine test and !19 ng/ml in the GHRHCarginine test, 28
patients (17.2%) were found to have persistent GHD and 135
(82.8%) to be transiently GH deficient. Among patients with
severe GHD, 32 patients (82.1%) showed transient GHD, while
among patients with partial GHD 103 (83.1%) children showed
transient GHD. IGF1 levels were comparable between total GHD
(0.13G1.04 SDS) and partial GHD subjects (0.18G0.84 SDS).
Furthermore, among persistent total GHD patients only two
showed very reduced levels of IGF1 (!K2.0 SDS), while in
transient total GHD group no patients showed pathologically
reduced IGF1 levels. Conclusion: Most of the cases of idiopathic
childhood-onset GHD is transient. The reasons for such findings
are not clear but may include the variability of GH responses to
stimulation. After the end of GH substitutive treatment, a
re-evaluation of GH secretion is mandatory for reconfirming the
diagnosis of GHD. IGF1 levels alone are not useful for
discriminate persistent from transient GHD subjects.
P2-400
Regulation of IGF1R mRNA Expression by GnRH
Agonist may be Involved in the Decrease of Height
Velocity During Central Precocious Puberty Therapy
Mariana Sarti De Paula, Rafaela Ricco, Rodrigo Custodio,
Soraya Milani, Patricia Atique, Ayrton Moreira, Sonir Antonini,
Raphael Liberatorejr, Carlos Martinelli jr

Fmrp-Usp, Ribeirao Preto, Brazil

Background: Growth spurt is a major event in central
precocious puberty (CPP). GnRH analogue (GnRHa) therapy
inhibits gonadal axis and decreases height velocity. However,
serum IGF1 and IGFBP-3 remain high as before therapy. Reports
on IGF type 1 receptor (IGF1R) in CPP are yet unavailable. Aim:
To study IGF1R mRNA expression in girls with CPP before and
during GnRHa therapy.Methods: 34 girls with CPP were studied.
Sixteen of them (8.0G0.7 years) were evaluated before (group A)
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and 18 (9.4G0.8 years) during GnRHa therapy (group B). Age-
matched prepubertal girls were studied as controls (nZ18).
Fasting blood samples were collected for IGF1R mRNA expression
in peripheral lymphocytes (RT-PCR) and serum IGF1, IGFBP-3,
IGFBP-1 and insulin analysis. Results: IGF1R mRNA expression
was higher in group B than in group A (PZ0.04) and control
(PZ0.03). No significant difference was observed between group
A and control. IGF1, IGFBP-3 and IGF1/IGFBP3 molar ratios
were similar in groups A and B but lower in control (P!0.0001).
IGFBP-1 was higher (P!0.0001) in control than in groups A and
B. IGBPB-1 was also higher in group A than in group B. Insulin
levels were lower in control than in group A (PZ0.01), but no
significant difference was observed between groups B and A. Six
girls were studied at two moments, before and during GnRHa
therapy. In this group, IGF1R mRNA expression was also higher
during GnRHa therapy (P!0.01) while IGF1, IGFBP3 and
IGF1/IGFBP3 molar ratios were similar in both evaluations.
Conclusion: The decrease in height velocity during CPP therapy
with GnRHa cannot be explained by changes in IGF1 availability.
However, the increase in IGF1R mRNA expression suggests
impairment of IGF1 signalling with compensatory up regulation of
IGF1R. Increased GH concentrations due to reduction of IGF1
feedback could explain the IGF1, IGFBP-3 and IGFBP-1 findings.
P2-401
GRB10 Knockdown in Zebrafish is Associated with
Decreased Weight-to-length Ratio without
Alterations in AKT and ERK Activity: A Model to
Study Human Growth Regulation
Chiara De Leonibusa, Jack Broadbentb, Philip Murraya,
Joseph Whiteheadb, Adam Hurlstoneb, Holly Shielsb, Peter Claytona,
Adam Stevensa

aFaculty of Medical and Human Sciences, Institute of Human
Development, University of Manchester and Manchester Academic
Health Science Centre, Royal Manchester Children’s Hospital,
Manchester, UK; bFaculty of Life Sciences, University of Manchester,
Manchester, UK

Background: In humans GRB10 negatively regulates GH and
IGF1 signaling predominantly via altering phosphorylation of
PI3K/mTOR/AKT and MEK/ERK pathways which relate to both
growth and metabolic function. We have previously shown that
Grb10 knockdown in Zebrafish results in overgrowth with an
increase in length and head size. However the impact on weight in
relation to length has not been assessed. Objective: To develop a
model to study weight-to-length ratio in Zebrafish and to examine
the mechanisms through which Grb10 knockdown mediates
overgrowth. Methods: Grb10 knockdown was obtained by
injecting splice-blocking morpholino (MO) into one-cell stage
embryos alongside control-injected (CT) Zebrafish. Weight-
to-length ratio (mg/mm2) was assessed at 54, 72 and 120 h post-
fertilization (hpf); these developmental periods were chosen to
model early through late childhood growth. Chemical inhibition of
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the PI3K/mTOR/AKT (NVPBEZ235) and the MEK/ERK
pathways (PD184352) was performed from 30 to 72 hpf. Total
and phosphorylated AKT and ERK were evaluated on Western-
Blot to assess the activity of phosphorylation on these molecules
with and without pathway inhibition. Results: In the MO
Zebrafish (Grb10 knockdown), the weight-to-length ratio signi-
ficantly decreased over time and the reduction was most
significant at 120 hpf (nZ8, P!0.001). At all times, weight-
to-length ratio was significantly increased in CT vs MO (P!0.05).
The comparison by Western-Blot with and without pathway
inhibition in MO vs CT samples indicated that global AKT and
ERK activities were not affected by Grb10 knockdown. Con-
clusions: We now demonstrate in Zebrafish Grb10 knockdown
that not only is length increased but weight-to-length ratio is
decreased, implying a ‘leaner’ phenotype. However this is not
related to the PI3K/mTOR/AKT and MEK/ERK pathways. We
have developed a method to study both length and weight changes
in genetically modified Zebrafish which may be useful in
modelling human disorders of growth and metabolism.
P2-402
The Involvement of the Epidermal Growth Factor
Receptor in the Successful GH Signalling and the Role
of p21 in the Negative Regulation of the GH/GHR and
EGF/EGFR Pathways, in GH Transduction Defect
Eirini Kostopouloua,b, Andrea Paola Rojas Gila,c, Alexia Karvelaa,
Bessie Eugenia Spiliotisa

aUniversity of Patras School of Medicine, Patras, Greece; bUniversity
College London Hospitals, London, UK; cUniversity of Peloponnese,
Sparta, Greece

Background: GH transduction defect (GHTD) is charac-
terised by severe short stature and impaired STAT3 phosphoryl-
ation, which is overcome by simultaneous induction of GHTD
fibroblasts with 200 ng/ml GH and short interference mRNA CIS
(GH200/siRNA) or with 1 000 ng/ml GH (GH1000) and is
clinically expressed with ‘catch-up’ growth after rhGH treatment.
Objective and hypotheses: The involvement of epidermal
growth factor receptor (EGFR) in the successful GH signaling and
the role of p21 in the regulation of the GH/GHR and EGF/EGFR
pathways were studied in one control and one GHTD patient.
Method: Fibroblast cultures were developed from gingival
biopsies of one GHTD patient (PF) and one control (CF).The
protein expression and cellular localization of EGFR, pEGFR and
p21 were studied by Western Immunoblotting and Immuno-
fluorescence respectively, i)At the basal state and after induction
with GH200,either with or without siRNA CIS and ii)At the basal
state and after inductions with GH200,GH1000 or 50 ng/ml EGF.
Results: After GH200/siCIS: i) The protein expression and the
membrane localisation of EGFR and pEGFR were increased,
especially in PF, ii) The protein expression and the nuclear
localisation of p21 was reduced in CF and PF. In the inductions of
successful GH signalling (GH200 in CF and GH1000 in PF): i) The
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Table 1.

Mean (SD)
Homozygotes

(nZ8)
Heterozygotes

(nZ11) P-value
protein expression and the membrane localization of EGFR and
pEGFR were increased, ii) The protein expression and nuclear
localization of p21 were reduced. After induction with EGF: i) The
protein and membrane expression of EGFR and pEGFR were
increased similarly in CF and PF, ii) The protein expression of p21
was increased in CF and PF. Conclusion: The EGFR participates
in the successful GH signalling, but induction with a higher dose of
hGH is needed in the PF. The EGF/EGFR pathway, which is more
primed in P than in C, is possibly involved when exogenous rhGH
is administered. Also, p21 is a negative regulator of the EGF/EGFR
pathway, which unlike the GH/GHR pathway, is not impaired in
the PF.
Age (years) 11.7G5.2 21.5G16.1 0.283
Height SDS K3.3 (0.6) K1.7 (1.0) 0.003
Height SDS range K4.2 to K2.7 K3.2 to K0.1
IGF1 SDS

(age!18)
K2.2 (0.3) (nZ6) K0.7 (0.7) (nZ5) 0.006

IGFBP-3 SDS

(age!18)
K4.0 (0.7) (nZ6) 0.1 (0.7) (nZ5) 0.006

IGFBP-2 SDS K1.04 (0.9) K0.5 (1.4) 0.237
ALS SDS K4.6 (1.5) K1.5 (0.8) !0.001
BMD z-score K1.3 (1.2) K0.6 (0.4) 0.110
P2-403
Homozygous Carriers of a Novel IGFALS Mutation are
1.5 SD Shorter than Heterozygous Relatives and Tend
to have Lower Bone Mineral Density
Emregül Isıka, Jaap van Doornb, Hüseyin Demirbilekc,
Monique Losekootd, Jan-Maarten Wite

aPediatric Endocrinology, Gaziantep Children’s Hospital, Gaziantep,
Turkey; bSection Metabolic Diseases, Department of Medical
Genetics, University Medical Center Utrecht, Utrecht,
The Netherlands; cFaculty of Medicine, Pediatric Endocrinology,
Hacettepe University, Ankara, Turkey; dDepartment of Clinical
Genetics, Leiden University Medical Center, Leiden,
The Netherlands; eDepartment of Pediatrics, Leiden University
Medical Center, Leiden, The Netherlands

Background: There are limited data on differences in height,
bone mineral density (BMD) and pubertal delay between
homozygous and heterozygous carriers of IGFALS defects.
Objective and hypotheses: To describe clinical and laboratory
features and BMD of homozygous and heterozygous carriers of a
novel IGFALS mutation in a large Kurdish family.Method: Index
cases were two first degree cousins presenting with short stature,
low IGF1, very low IGFBP-3 and normal baseline GH, caused by
a homozygous (c.1462GOA, p.Asp488Asn) mutation in IGFALS.
This novel IGFALS mutation introduces a new N-glycosylation
site, which may lead to misfolding of the protein leading to its
relatively rapid intracellular degradation. All family members
consented to genetic, clinical and laboratory assessment. Age at
menarche (females) and age at accelerating growth, testicular
growth and shaving (males) were recorded. Height and
biochemical findings were expressed as SDS, and BMD (Horizon
DXA, Hologic) as z-score (NHANES). Ternary complex formation
was investigated by size-exclusion chromatography. Results:
Eight homozygous carriers (6!18.0 years), 11 heterozygotes
(7!18 years) and one non-affected (height K0.9 SDS) were
studied. Homozygotes were 1.5 SD shorter than heterozygous
carriers, who were 1.7 SD shorter than the population’s mean.
Delayed puberty could be evaluated in two homozygotes (both
delayed) and six heterozygotes (4/6 delayed). Serum IGF1, IGFBP-
3 and ALS showed the expected pattern for complete and partial
ALS deficiency, respectively. BMD tended to be lower in
homozygous carriers (NS), possibly partially caused by height
238
differences. Ternary complex formation was markedly diminished
in sera from homozygous patients, and heterozygotes showed an
intermediate pattern. Conclusion: Homozygous carriers of the
IGFALS mutation were 1.5 SD shorter than heterozygous carriers,
BMD z-score tended to be lower and pubertal delay appeared
frequent in both groups.
P2-404
The Role of b-TrCP, an E3 Ubiquitin Ligase, in the
Signalling of the GH and Epidermal Growth Factor
Pathways in Growth Hormone Transduction Defect
Eirini Kostopouloua, Andrea Paola Rojas Gila,b, Alexia Karvelaa,
Bessie Eugenia Spiliotisa

aDepartment of Paediatrics, Division of Paediatric Endocrinology
and Diabetes, Paediatric Endocrine Research Laboratory, University
of Patras School of Medicine, Patras, Greece; bFaculty of Human
Movement and Quality of Life Sciences, Department of Nursing,
University of Peloponnese, Sparta, Greece

Background: epidermal growth factor (EGF) stimulates cell
growth and differentiation through its receptor EGFR. Cross-
talking between the GH and EGF signaling pathways is important
for normal cellular development. GH transduction defect (GHTD),
a clinical disorder characterized by impaired STAT3 phosphoryl-
ation due to excessive GHR degradation, is caused by over-
expression of the E3 ubiquitin ligase, CIS.Induction of GHTD
fibroblasts with 200 ng/ml hGH (GH200) and silencingmRNACIS
(siCIS) or high dose hGH, 1 000 ng/ml (GH1000), suppresses
excess CIS and restores normal GH signalling. After rhGH
treatment,GHTD children show significant ‘catch-up’ growth and
normal adult height. b-transducin repeat-containing protein
b-TrCP (b-TrCP), another E3 ubiquitin ligase, also plays a role in
GHR endocytosis. Objective and hypotheses: To study the role
of b-TrCP in the regulation of the GH/GHR and EGF/EGFR
pathways were studied in normal and GHTD cells. Method:
Fibroblast cultures were developed from gingival biopsies of a
GHTD patient (P) and control (C) child. Protein expression and
cellular localization of b-TrCP were studied by Western
Immunoblotting and Immunofluorescence respectively, at i) the
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basal state and after GH200 induction, either with or without siCIS
and ii) the basal state and after GH200, GH1000 or 50 ng/ml EGF
inductions. Results: i) After GH200/siCIS, the protein expression
and cytoplasmic and membrane localization of b-TrCP were
increased in the P. ii) After induction with GH200 in the C and
GH1000 in the P (inductions of successful GH signaling), the
protein expression and cytoplasmic localization of b-TrCP were
increased. iii) After induction with EGF, the protein expression
and cytoplasmic localization of b-TrCP were also increased in
both the C and P. Conclusion: In GHTD, b-TrCP increases,
possibly as a compensatory negative regulator of the GH/GHR
pathway when the excessive CIS is suppressed. b-TrCP also seems
to be part of the negative regulatory mechanism of the EGF/EGFR
pathway under normal conditions and in the clinical disorder, GH
transduction defect.
P2-405
SGA Short Stature Bearing with a Novel Nonsense
Mutation (p.W1249X) in the IGF1R Gene
Masanobu Fujimotoa, Yuki Kawashimaa, Takashi Hamajimab,
Naoki Miyaharaa, Rei Nishimuraa, Keiichi Hanakia, Susumu Kanzakia

aTottori University, Yonago, Japan; bAichi Children’s Health and
Medical Center, Obu, Japan

Background: The type I IGF1R plays a role in intrauterine and
postnatal growth. Heterozygous IGF1R mutations have been
identified in over 20 families. Some of them are linked to the
etiology of short stature in previous studies. In addition, we
previously reported that a heterozygous nonsense mutation
(p.Q1250X) of the IGF1R gene led to decrease IGF1R protein
expression through endoplasmic reticulum-associated protein
degradation (ERAD) mechanism, resulted in growth failure.
Objective: We aimed to describe the clinical features of the
patient with a novel mutation in the IGF1R gene and to evaluate
the molecular characteristics of it. Case presentation and
method: A 3-year-old Japanese girl, with a birth weight of 2.110 g
(K3.0 SDS) and height of 44.3 cm (K2.8 SDS), had a short stature
(K3.1 SDS). At the age of 2.4 years, her basal serum GH level was
high (10.5 ng/ml), but serum IGF1 level showed upper limit of
normal (185 ng/ml). We analyzed IGF1R gene in the patient,
determined the protein expression of mutated IGF1R and
performed quantitative RT-PCR of IGF1R mRNA on whole
blood cells. The analysis of IGF1R, ALS and IGFBP3 gene by
multiplex ligation-dependent probe amplification (MLPA) was
performed. Results: A novel heterozygous nonsense mutations
(p.W1249X) was identified in the IGF1R gene. The mutation site of
p.W1249X is located next to p.1250X which causes the decrease of
IGF1R protein through ERAD. Although this mutation did not
affect blood IGF1R mRNA level, the expression of IGF1R protein
was significantly decreased in transiently transfected cells. The
copy number of IGF1R, ALS and IGFBP3 gene was normal.
Conclusion: It is suggested that the p.W1249X mutation of the
IGF1R gene result in short stature through ERAD due to the
location of the mutation.
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Metabolic Health in Short Children Born Small for
Gestational Age Treated with GH and GnRHa: Results
of a Randomised, Dose-response Trial
M van der Steena,b, A J Lema, D C M van der Kaaya,
W M Bakker-van Waardec, F J P C M van der Hulstd, F S Neijense,
C Noordamf, R J Odinkg, W Oostdijkh, E J Schroori, E J Sulkersj,
C Westerlakenk, A C S Hokken-Koelegaa,b

aDutch Growth Research Foundation, Rotterdam, The
Netherlands; bChildren’s Hospital Erasmus MC-Sophia, Rotterdam,
The Netherlands; cUniversity Medical Center
Groningen, Groningen, The Netherlands; dZaans Medisch Centrum,
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The Netherlands; fRadboud University Medical Center, Nijmegen,
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Background: Previously we showed that pubertal children
born small for gestational age (SGA) with a poor adult height (AH)
expectation can benefit from treatment with GH 1 mg/m2 per day
(w0.033 mg/kg per day) in combination with 2 years of GnRH
analogue (GnRHa) and even more so with a double GH dose.
GnRHa treatment is thought to have negative effects on body
composition and blood pressure. Long-term effects and GH-dose
effects on metabolic health in children treated with combined
GH/GnRHa treatment are unknown. Objective and
hypotheses: To investigate body composition, blood pressure
and lipid profile during GH treatment, either with or without
2 years of additional GnRHa. To assess whether GH 2 mg/m2 per
day (w0.067 mg/kg per day) results in a similar or even more
favorable metabolic health at AH than GH 1 mg/m2 per day.
Method: Longitudinal, randomized, dose-response GH trial
involving 107 short SGA children (58 girls) treated with GH
until AH (GH randomized 1 or 2 mg/m2 per day during puberty).
64 children received additional GnRHa. At AH, metabolic
parameters were compared between children treated with
combined GH/GnRHa and those with only GH. The GH-dose
effect on metabolic health was evaluated in a subgroup of 47
children who started GH treatment in early puberty (randomized
1 or 2 mg/m2 per day) with 2 years of GnRHa. Results: At AH, fat
mass percentage (FM%) SDS, lean body mass (LBM) SDS, blood
pressure SDS and lipid profile were similar between children treated
with combined GH/GnRHa and those with only GH. In the
pubertal subgroup, FM% SDS was lower during treatment with
2 mg GH/m2 per day. There was no GH dose-dependent effect on
LBM SDS, blood pressure and lipid profile. Conclusion: Combined
GH/GnRHa treatment has no long-term negative effects on
metabolic health compared to only GH. Started in early puberty, a
GH dose of 2 mg/m2 per day results in a similar metabolic health
at AH and a more favorable FM% than the standard 1 mg/m2 per
day. Funding: This study was an investigator initiated study,
supported by an independent research grant from Pfizer B.V. the
Netherlands.
239



P2-407
A Phase 2, 6-Month, Randomised, Active-Controlled,
Safety and Efficacy Study of TransCon hGH Compared
to Daily Human GH in Children with GH Deficiency
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Ganna Senatorovad, Michael Beckerte
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Background: TransCon human GH (hGH) is a long-acting
prodrug of recombinant hGH that releases fully active unmodified
hGH. TransCon hGH was shown in phase 1 studies in healthy
volunteers and a phase 2 study in adults with hGH deficiency to:
i) be safe and well tolerated, ii) provide dose-dependent hGH
levels, with same peak level and exposure compared to daily GH,
iii) be suitable for a once-weekly dosing regimen, and iv) induce an
IGF1 response within the normal range. This ongoing pediatric
phase 2 clinical study was designed to investigate safety, efficacy,
pharmacokinetics and pharmacodynamics of TransCon hGH
compared to daily hGH over a treatment period of 6 months.
Objective and hypotheses: The objective of this study is to
investigate i) safety and tolerability, ii) pharmacokinetics and
pharmacodynamics, and iii) efficacy of TransCon hGH in children
with GH Deficiency (GHD). Method: Pre-pubertal, treatment
naı̈ve GHD children received s.c. injections of one of three once-
weekly TransCon hGH doses (0.14, 0.21 and 0.30 mg hGH/kg per
week) or daily hGH (Genotropin 0.03 mg hGH/kg per dayZ
0.21 mg/kg per week) over a 6-month treatment period, in a
randomized phase 2 study. GHD diagnoses were established in
accordance with international consensus guidelines. Results:
In an interim analysis of 25 patients, mean annualized height
velocities among the three once-weekly TransCon hGH doses
ranged from 11.9 cm for the 0.14 mg/kg per week dose to 14.5 cm
for the 0.30 mg/kg per week dose. No safety concerns were
observed. Maximum hGH blood concentration was comparable to
an equivalent dose of daily hGH, and a dose-proportional increase
in IGF1 levels into the normal range was observed. Conclusion:
To date, this phase 2 pediatric study with TransCon hGH in GHD
confirms the safety and efficacy profile observed in previous
clinical trials. Final data from this pediatric phase 2 study will be
presented. Funding: This study was sponsored by Ascendis
Pharma A/S.
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Does Skeletal Disproportion in Children with
Idiopathic Short Stature Influence Response to GH
Therapy?
Wayne S Cutfielda, Anders Lindbergb, Paul Hofmana, Jose Derraika,
Mitchell E Geffnerc, Cecilia Camacho-Hubnera,d
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Background: Children with ISS have an array of causes that
lead to short stature and/or poor growth velocity. Genetic causes of
short stature, notably SHOX mutations, can be associated with
subtle skeletal disproportion with shorter limbs, manifesting as
increased sitting-to-standing height ratios or SDS. Objective and
hypothesis: Children with ISS and skeletal disproportions have
a diminished growth response to GH treatment compared to
children with proportionate short stature after 1 year (short-term)
and at near-adult height (NAH; long-term). Method: ISS patients
registered in Pfizer international growth database with a
stimulated peak GH O10 mg/l and treated with GH were included.
Short- and long-term growth responses were analyzed. Sitting
height % SDS was grouped as: normal (SDS K1.0–!1.1), mild (SDS
1.1–!2.1), and moderate (SDS O2.1) disproportionate short
stature. Wilcoxon rank sum test was used for univariate statistical
comparisons. ANOVA was used for group comparisons. P-value
!0.05 was considered significant. Results: Prior to GH treatment,
the ISS group displayed Gaussian distribution for skeletal
proportion. For short-term analyses, the number of patients in
each group was: normal (nZ193), mild (nZ191), and moderate
(nZ140). The corresponding number of patients in each group
attaining NAH was: normal (57), mild (52), and moderate (28).
Short-term growth responses, expressed as Studentized Residuals
using the KIGS ISS 1st-year prediction model (Ranke MB et al.
Horm Res 2007; 68:53–62), showed a trend toward poorer growth
response with greater severity of disproportion (mean values;
normalZK0.04, mildZK0.16, and moderateZK0.25, PZ0.07).
Long-term growth showed a larger difference, expressed as delta
height SDS from GH start to NAH (median values; normal/mildZ
1.75 vs moderateZ1.39, P!0.05) Conclusion: Children with ISS
and skeletal disproportion (shorter limbs) have reduced long-term
height responsiveness to GH compared to those without
disproportion suggesting subtle GH resistance in the former.
Conflict of interest: C Camacho-Hubner and A Lindberg are
employees of Pfizer Inc. W Cutfield is a member of the KIGS
Steering Committee. Funding: Pfizer International Growth
Database (KIGS) currently is a static database sponsor by Pfizer
Inc. No authors were paid to conduct the research study submitted
in this abstract.
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The Influence of GH Therapy on Chemerin
Concentration, Body Mass and Selected Parameters
of Carbohydrate Metabolism in Prepubertal
Non-Obese Children with GH Deficiency
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Background: Chemerin is an adipocytokine which plays a
great role in metabolism of carbohydrates. Chemerin concen-
tration correlates positively with body mass (BM). GH deficiency
(GHD) is associated with excess of abdominal fat tissue also in
patients with normal BMI. Objective and hypotheses: To
estimate the chemerin concentration and its correlation with BM
and carbohydrate metabolism in non-obese, prepubertal children
with isolated GHD before (GHD untreated group) and after
6 months of GH therapy (GHD after 6 months group). Method:
32 (22 boys, ten girls) children with GHD (mean height 117.9 cm,
K2.77 SD, mean BMI K0.75 SD), mean age 8.87 years. Control
group (CG): 18 (11 boys, nine girls) age matched healthy children
(mean height 125.8 cm, K0.93 SD, mean BMI K0.28 SD). Serum
fasting chemerin was measured in all. In GHD untreated and
GHD after 6 months the following exams were done: body
composition (bioimpedancy), fasting serum glucose and insulin.
Fasting glucose/insulin ratio was calculated. Results: The mean
serum concentrations of chemerin did not differ significantly
between CG, GHD untreated and GHD after 6 months. FGIR was
significantly higher in GHD after 6 months comparing to FGIR in
GHD untreated (0.076 vs 0.090, P!0.01). In GHD untreated
chemerin concentration correlates positively with BM (both with
lean and fat mass) and FGIR (rZ0.35 and rZ0.40 respectively).
D chemerin (chemerin level GHD after 6 months – chemerin level
GHD untreated) correlates negatively with FGIR and negatively
with chemerin level in GHD untreated (rZK0.57 and rZK0.59).
D chemerin correlates positively with D SD BM (rZ0.44).
Conclusion: Chemerin concentration correlates positively with
BM and FGIR in prepubertal non-obese children with GH
deficiency before start of GH therapy whereas D chemerin
correlates negatively with FGIR and D SD BM. It seems that D
chemerin levels may influence carbohydrate metabolism during
GH therapy in GHD children. Funding: This work was supported
by Department od Health Sciences, University od Jan Kocha-
nowski, Kielce, Poland (internal grant).
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Response to GH Treatment in the Very Young with
GH Deficiency
Semra Cetinkayaa, Sukran Poyrazoglub, Zehra Aycana,c,
Zeynep Siklard, Merih Berberoglud, Zeynep Ataye, Abdullah Berekete,
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Aim: Data on response to GH treatment in the very young
children with GH deficiency is scarce. The aim of this study was to
evaluate the growth response in such children in a national
multicentre study and to analyse the factors affecting the growth
response. Materials and methods: In this study, we retro-
spectively evaluated the files of GH deficiency patients who had
started GH treatment between 0–3 years of age who were being
followed in 14 different centres from different regions of Turkey
between 19 February 2014 and 23 October 2014. The study was
approved by the Clinical Studies Ethics Committee. All collected
data were obtained from patient hospital records. An electronic
case recording form (CRF) was created. The CRF covered
demographic features, as well as clinical and laboratory findings
of the patients. The CRF was uploaded to the website of FAVOR
Web Registry System (www.favorsci.org). Data entered in the
registry were also checked for consistency by one of the authors
(SÇ). The time given for patient enrolment was eight months. By
the end of the deadline the collected patient record data were
entered to Microsoft Excel database and subsequently transferred
to SPSS for Windows statistical software for statistical analysis.
The duration of GH treatment was accepted to be at least 12 mo.
The patients were further subdivided according to isolated vs
multiple pituitary hormone deficiency (MPHD) and age at onset
of therapy: 0–12 months vs 12–36 months. Patients with MPHD
received appropriate replacement therapy. Results: There were 42
patients with GH deficiency (23 males, 19 females) with a peak GH
response (after GH stimulation test or at hypoglycaemia) of 0.69G
0.14 ng/ml. 30 had MPHD and 12 had isolated GH deficiency. The
mean age at onset of GH therapy was 11.2G1.03 mo. Mean GH
dose used was 31.7G1.4 mg/kg per day. Results of GH therapy over
1 year are shown on the Table. There was a significant increase in
length SDS (PZ0.000), weight SDS (PZ0.000) and BMI SDS

(PZ0.02) over 1-year of therapy. Height velocity over one year
showed positive correlation with weight increment (rZ0.38), but
did not show correlation with birth weight, peak GH level, GH
dose and BMI. In MPHD Group 1st year response was
significantly higher (16.5G4.2 cm) than in the isolated GH
deficiency group (12.8G3.3 cm) (PZ0.014). In the group started
GH between 0–12 months the response (18.0G4.2 cm) was higher
than in the ones started between 12–36 months (13.3G3.1 cm)
(PZ0.013). There was no difference between girls and boys with
respect to the growth response. Neither was a difference in growth
response between those with minipuberty or not. Multiple
regression analysis did not reveal a significant parameter to
explain the differences in growth response. Conclusion: Among
children with GH deficiency, young children with MPHD respond
better than isolated GH deficiency and those children aged
between 0–12 months at onset of therapy respond better than
12–36 months children. The most significant factor in growth
response was weight gain.
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Estimation of Adipsin, Omentin and Vaspin
Concentration in Prepubertal Children with GH
Deficiency before and after 6 Months of GH
Treatment
Agnieszka Rudzka-Kocjana, Mieczyslaw Szaleckia,b
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Background: GH deficiency (GHD) is usually associated with
excess of abdominal fat tissue and increased risk of developing
cardiovascular diseases. Adipose tissue produces different adipo-
cytokines that could explain the relationship between excess of fat
tissue and increased metabolic risk. Adipsin, omentin and vaspin
are adipocytokines which are still not well examined. Objective
and hypotheses: To estimate the effect of 6 months GH therapy
on serum concentrations of adipsin, omentin and vaspin in
prepubertal children with isolated GHD. Method: The 32 (22
boys, ten girls) non-obese, short children with GHD (mean height
117.9 cm, K2.77 SD, mean BMI K0.75 SD), mean age 8.87 years.
Control group (CG) consisted of 18 (11 boys, nine girls) age
matched healthy children (mean height 125.8 cm, K0.93 SD, mean
BMI K0.28 SD). Serum fasting adipsin, omentin and vaspin were
measured in all children: in CD group and in GHD children before
and after 6 months of GH therapy. In statistical analysis t-student
and U Mann–Whitney tests were applied. Results: The mean
serum concentrations of adipsin, omentin and vaspin did not
differ significantly between children with GHD before start of GH
treatment and control group. Mean adipsin concentration in GHD
untreated patients and in CG children was 890.4 and 826.8 ng/ml
respectively. Mean omentin concentration in GHD untreated
patients and in CG children was 352.3 and 316.0 ng/ml
respectively. Mean vaspin concentration in GHD untreated
patients and in CG children was 0.126 and 0.123 ng/ml
respectively. Adipsin and omentin concentrations were signi-
ficantly lower after 6 months of therapy comparing to results
before commencing GH therapy (890.4 vs 777.9 ng/ml, P!0.01
and 352.3 vs 314.5 ng/ml, P!0.05 respectively). Vaspin concen-
tration was significantly higher after 6 months of therapy
comparing to results before starting GH therapy (0.164 vs
0.106 ng/ml, P!0.05). Conclusion: GH therapy causes lowering
of adipsin and omentin and increasing of vaspin in non-obese
children with GHD. Funding: This work was supported the
Department of Health Sciences University of Jan Kochanowski in
Kielce (internal grant).
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Children Born Small for Gestational Age: Experience
from the Prospective GeNeSIS Observational Study
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Background: GH treatment in children born small for
gestational age (SGA) has both short- and long-term growth-
promoting effects and is approved in Europe and the USA
(recommended dosages 0.25–0.47 mg/kg per week). Objective
and hypotheses: To assess final height (FH) and safety outcomes
in SGA patients receiving GH treatment in routine clinical practice
using data from GeNeSIS. Method: 1208 GH-treated SGA
patients were enrolled (114 Russell-Silver syndrome, 111 other
known cause, 932 unknown cause). FH (defined by S1 of: closed
epiphyses, height velocity !2 cm/year, bone age O14 years (girls)/
O16 years (boys)) was available for 203 patients (FHPop1).
Subanalyses were performed for patients with baseline age S4/
!11 years and S5 years GH treatment (FHPop2, NZ62) and
another subset with initial GH dose S0.2/!0.3 mg/kg pe week
(FHPop3, NZ26). Results: MeanGSD baseline ages for FHPop1,
FHPop2, and FHPop3 were 10.9G3.1, 8.3G1.7, and 8.9G1.9
years respectively; height SD scores (SDS) were K2.6G0.9, H2.8G
0.9, and K2.6G0.8. Initial GH dose was 0.28G0.10 mg/kg per
week, increasing by %12% (all FHPops). FH SDS for FHPop1,
FHPop2, and FHPop3 were K1.5G0.9, K1.3G0.8, and K1.1G
0.8 respectively, at 16.1G1.5, 16.0G1.2, and 16.0G1.2 years of
age, and after 5.0G2.9, 7.5G1.8, and 6.8G1.5 years of GH
treatment; height gains were 1.1G1.0, 1.5G0.8, and 1.4G0.9 SDS

respectively. S1 adverse event was reported for 283/1111 (25%)
SGA patients vs 5 552/20 060 (28%) for all patient diagnoses in the
database. Adverse events reported at S2.0% were precocious
puberty (3%), headache, hypothyroidism, arthralgia, and ADHD
(all 2%). Notable events included two deaths (displaced
ventriculoperitoneal shunt; MELAS syndrome), one malignancy
(lymphoma), and four diabetes cases (two type 2, one type 1, and
one associated with MELAS). Conclusion: Height gains for SGA
patients in GeNeSIS were similar to those in previous studies with
dosage similar to that approved in Europe; younger age at
treatment start was associated with greater height gain. No new
safety concerns were identified. Conflict of interest: Author is an
employee and stockholder of Eli Lilly and Company. Funding:
Sponsored by Eli Lilly and Company.
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Long-Term Safety and Efficacy of Omnitropew in
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Background: PATRO Children is an international, open,
longitudinal, non-interventional study designed to evaluate the
long-term safety and efficacy of Omnitropew, a biosimilar
recombinant human GH (rhGH). Objective and hypotheses:
Long-term safety of Omnitropew is the primary objective of
PATRO Children (particularly the diabetogenic potential of GH in
short children born small for gestational age, the risk of
malignancies, and other safety signals associated with GH therapy
in Prader-Willi syndrome). Long-term efficacy of Omnitropew is a
secondary objective. Method: The study population includes
infants, children and adolescents receiving treatment with
Omnitropew according to local prescribing information. To
evaluate safety, all adverse events (AEs) are monitored and
recorded. Laboratory values (including glucose metabolism and
anti-hGH antibodies) are requested at least once a year. To
evaluate efficacy, height SD score (HSDS), height velocity (HV) and
HVSDS are calculated using height measurements and country-
specific reference tables. Results: As of January 2015, 3928 patients
have been recruited from 270 sites across 14 countries. The mean
(SD) treatment duration is 27.0 (19.9) months. One case of new-
onset diabetes has been reported. There have been no clinically
relevant positive anti-hGH antibody titres in the patients tested so
far. A total of 156 patients (4.0%) have experienced treatment-
related AEs and 139 (3.5%) have experienced a serious AE (SAE).
SAEs were considered treatment-related in eight (0.2%) patients.
There have been no reports of GH-related malignancies and no
additional safety concerns. Efficacy data indicate that Omnitropew

has a positive effect on growth parameters in prepubertal children
across indications, irrespective of gender and pre-treatment status.
Conclusion: Results to date show that Omnitropew is safe and
well tolerated across paediatric indications, and is effective in the
majority of children. PATRO Children will continue to extend
the evidence base for Omnitropew, and GH use in general, in the
paediatric population. Conflict of interest: ES and MZ are
employees of Sandoz. Funding: This work was supported by
Sandoz International GmbH.
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Background: Hypoxia represents a main risk factor for
acquired brain injuries and neurological disabilities in premature
and full-term infants. Stabilization of hypoxia-inducible transcrip-
tion factors (HIF) is one of the most important adaptive
mechanism modulating the degree of hypoxic-ischemic brain
lesions due to cellular adaptation to reduced oxygen concen-
trations. Additionally, neuro-protective effects of GH and
GH-induced neurotrophic factors are evident as shown by
previous in vitro studies. Hypothesis: GH treatment prevents
hypoxia-induced disturbances of the GH/IGF1 axis mediating
protective effects under global hypoxia during early brain
development. Methods: At postnatal day 7 (P7) 180 mice were
randomized into treatment groups of eight animals and exposed to
normoxia or hypoxia (8% O2) for 6 h using an INVIVO2400
hypoxia workstation (Baker Ruskinn). Within 30 min after
re-oxygenation and once daily for three consecutive days,
mice were injected (i.p.) with 10–4 000 mg/kg hGH (Genotropin,
Pfizer). Body weight and length as well as mGH and IGF1 plasma
concentrations were monitored. Results: Mice treated with 10–
250 mg/kg hGH gained 72% less weight (P!0.0001) until P10 and
were significantly shorter than non- or sham-treated mice. Growth
retardation persisted until P21 in mice dosed with 10 and 50 mg/kg
hGH and were correlated to significantly decreased mGH and
IGF1 plasma concentrations. Hypoxia-exposed non- and sham-
treated animals gained significantly less weight (P!0.0001)
between P7 and P10 than normoxic litter mates. Simultaneously,
exposure to hypoxia significantly decreased plasma mGH
(P!0.05) and IGF1 levels (P!0.05) for at least 1 week. Notably,
treatment with 1 000 and 4 000 mg/kg hGH restored hypoxia-
induced disturbances of the GH/IGF1 axis compensating hypoxia-
associated growth deficiency in neonatal mice. Conclusions: Our
data clearly indicate that GH treatment stabilizes the somatotropic
axis after perinatal systemic hypoxia preventing hypoxia-induced
disturbances of the GH-/IGF1 system. Furthermore, demonstrat-
ing GH-dose-dependent and hypoxia-induced effects on GH
regulation, our present study extends present knowledge on GH
regulation during early development serving as a promising basis
for further research on neuro-protective mechanisms of the
immature rodent brain. Funding: This study was supported by an
unrestricted grant from Pfizer (WI178424).
P2-415
The Pharmacokinetics and Pharmacodynamics of
TV-1106, a Once Weekly GH Supplement: Results
from a Phase 2 Study of TV-1106 in Adults with GH
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Background: TV-1106 (Teva Pharmaceuticals Ltd) is a
genetically fused recombinant GH (rhGH) and human serum
albumin in development as a once weekly treatment of GH
deficiency (GHD) in children and adults. TV-1106 has an
extended duration of action compared to daily rhGH treatment,
reducing the frequency of injections.Objective and hypotheses:
The pharmacokinetics and pharmacodynamics of TV-1106 were
evaluated in phase 2 study using non-compartmental analysis
(NCA) performed on serum concentrations of adults with GHD
during week 12 of TV-1106 treatment. Method: Patients with
GHD (NZ93) on stable rhGH treatment and having a normal
IGF1 level (K1.5 to C2.0 SDS) participated in screening; to be
eligible for randomization, they had to demonstrate reduction of at
least 1 IGF1 SDS from screening during a 4 weeks washout period
and IGF1 SDS !0 post washout. Of 41 patients randomized to TV-
1106, 31 were included in pharmacokinetic analyses and were
divided into one of four TV-1106 dose quartiles (3.36–!8.96 mg,
S8.96–!12.32 mg, S12.32–!15.12 mg and S15.12–
%31.92 mg). 11 patients received daily injections of Genotropin
as an active control. Results: There was a wide variability in
plasma concentrations of TV-1106 with the highest overall
exposure based on Cmax and AUC0-t observed for highest dose
quartile and substantially less exposure for three lower dose
quartiles. Overall pharmacodynamic effect of TV-1106 on IGF1
levels followed a similar pattern with mean IGF1 Cmax values
highest for highest dose quartile and lowest for lowest dose
quartile. Mean Cmax, the maximum levels of Cmax in SD score (SDS)
units, and median Tmax IGF1 values were similar between the TV-
1106 and Genotropin groups. Conclusion: Adult patients with
GHD, previously stable with daily rhGH treatment, when given
weekly TV-1106 administration show IGF1 levels comparable to
Genotropin. Funding: This work is supported by the Research
and Development Division of Teva Pharmaceuticals Ltd. Israel.
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Effects of GH Treatment on the Heart in Children with
GH Deficiency
Elena Gómez-Guzmána, Mará Dolores Cañeteb, Miguel
Valle-Jiménezc, Javier Caballero-Villarrasod, Ramón Cañetee

aUnidad de Cardiologı́a Pediátrica (HURS), Córdoba, Spain; bGrupo
PAIDI CTS-329 (IMIBIC), Córdoba, Spain; cServicio de Análisis
Clı́nicos, Hospital Valle de los Pedroches, Córdoba, Spain; dServicio
de Análisis Clı́nicos (HURS), Córdoba, Spain; eUnidad de
Endocrinologı́a Pediátrica, HURS (IMIBIC), Córdoba, Spain

Introduction: GH deficiency (GHD) in adults is associated
with impaired cardiac function, contributing to increased
mortality due to cardiovascular disease. Research has shown that
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adults with GHD have high levels of brain natriuretic peptide as
a measure of cardiac function. GH replacement therapy can
improve cardiac function and lower BNP levels. The scarce
research carried out in children appears to show that GHD is
linked to decreased left-ventricle size and reduced left-ventricle
mass, although heart function is unimpaired. Therapeutic action
from childhood onwards could contribute to lowering mortality
due to cardiovascular disease in GHD patients. Aim: To evaluate
the effects of GHD on cardiac function and left-ventricle mass, and
the effects of GH replacement therapy on these. Material and
methods: This observational, prospective, case-control study
examined 41 prepubertal children aged under 12 with diagnosed
GHD before and 6 months after GH replacement therapy, and 41
age-matched healthy controls. The following were recorded: age,
body surface area, blood pressure and heart rate; ecocardiographic
morphological data (ventricular mass, left-ventricle systolic and
diastolic diameter), cardiac function (LV systolic and diastolic
function, E/A ratio, E/E’ ratio, isovolumic relaxation time); RV
function (TAPSE); and BNP elevels. For statistical analysis, data
were subjected to Student’s t test, with a significance level of
P!0.05. Results: Indexed left ventricular mass was lower in GHD
patients than in controls; systolic and diastolic function were
similarly normal, and no inter-group difference was found for
heart-rate, blood-pressure or BN levels. After 6 months’
replacement therapy, indexed left ventricular mass had increased
in GHD patients, while systolic and diastolic cardiac function
remained normal. Conclusions: GHD in children is associated
with lower left ventricular mass, though cardiac function is
unimpaired. GH replacement therapy prompts an increase in left
ventricular mass without affecting normal systolic and diastolic
function. Acting on risk factors from childhood onwards may help
to reduce mortality due to cardiovascular disease in adults.
P2-417
GH Therapy in Skeletal Dysplasias: Final Height Data
Emanuela Scarano, Matteo Procopio, Federica Tamburrino,
Annamaria Perri, Ilaria Bettocchi, Benedetta Vestrucci,
Alessandra Rollo, Antonio Balsamo, Laura Mazzanti

Pediatric Endocrinology Program, Pediatric Unit, University of
Bologna, S.Orsola-Malpighi Hospital, Bologna, Italy

Background: Skeletal dysplasias are characterised by bone-
cartilage involvement and impairment of growth and body
proportions. Reports of the benefits of GH treatment are difficult
to evaluate for the small number of subjects, short period of
treatment, few final height (FH) data in groups with and without
GH deficiency (GHD). Objective and hypotheses: The aim of
our study was to assess FH and body proportions in pts with
skeletal dysplasia and GHD. Method: We studied 24 patients
treated with GH (25–30 mg/kg per day) for 6.5G3 years:
six patients with achondroplasia (ACH), four with hypochon-
droplasia (HCH), four with pseudoachondroplasia (PSACH),
three with spondylo-epiphyseal dysplasia congenital (SEDC),
four with spondylo-epi-metaphyseal dysplasia (SEMD) and three
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with Leri-Weill dyschondrosteosis (LWD). Results: At the
beginning of therapy mean age was 7.3G3 years and at FH was
16.3G1.6 years. At FH, mean SDS height gain (HG) was positive
only in HCH (0.2G1.1 SD) and LWD (0.5G0.75 SD). At multiple
regression analysis SDS-HG was related to treatment duration
(P!0.0001) and growth velocity at the 1st yr of therapy (P!0.009)
. At FH mean SDS sitting height (SH) was significant lower than
baseline in ACH (K1G1.3 SD) and in HCH (K0.3G1.4 SD), while
mean SDS subischial leg lenght (SLL) was significantly higher than
pre-therapy in ACH (0.9G1.8 SD), HCH (0.5G1.4 SD) and LWD
(0.7G1.9 SD). Pre-therapy mean IGFI was K0.3G1.2 SD, at the 1st

year of treatment 1G0.9 SD and at FH 0.7G1 SD. Conclusion: In
HCH GH therapy mildly impoved FH and body proportions, in
LW enhanced FH, in ACH only body proportions were improved.
SEMD, SEDC and PSACH pts had no HG and should not be
treated. Waiting for new pharmacological treatments for FGFR3
related conditions, GH therapy, in presence of GHD, should be
considered in HCH and in ACH associated with surgical
lengthening of limbs, to improve FH and body proportions.
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Random Forest Classification Predicts Response to
Recombinant GH in GH Deficient Children Using
Baseline Clinical Parameters and Genetic Markers
Adam Stevensa, Philip Murraya, Jerome Wojcikb, John Raelsonc,
Ekaterina Koledovad, Pierre Chatelaine, Peter Claytona

aFaculty of Medical and Human Sciences, Institute of Human
Development, University of Manchester and Manchester Academic
Health Science Centre, Royal Manchester Children’s Hospital,
Manchester, UK; bQuartz Bio, Geneva, Switzerland; cGenizon
BioSciences, St Laurent, Quebec, Canada; dMerck Serono,
Darmstadt, Germany; eDepartment Pediatrie, Hôpital Mère-Enfant
– Université Claude Bernard, Lyon, France

Background: Prediction of response to recombinant GH (r-
GH) is currently based on regression modelling. This approach
generates a prediction equation which can be applied to data from
an individual child. However this method can underestimate the
effect of inter-dependent variables. Random forest classification
(RFC) is an alternative prediction method based on decision trees
that is not sensitive to the relationships between variables.
Objective and hypotheses: To assess the predictive value of
RFC in GH deficient (GHD) children. Method: We used pre-
pubertal GHD children (peak GH (GH) !10 mg/l) from the
PREDICT long-term follow-up study (NCT00699855, nZ113)
and the PREDICT validation study (NCT01419249, nZ293).
Single nucleotide polymorphisms (SNP) associated with 1st year
growth response to r-GH (nZ22) were genotyped. RFC was
undertaken to identify variables associated with growth response
(change in height (cm)) using the baseline clinical variables of
gender, age, GH peak, GH dose, distance to target height SDS and
mid-parental height SDS. Accuracy ((true positivesCtrue nega-
tives)/total population) of the RFC models was assessed and a
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variable importance score (VIS) calculated by permutation.
Results: RFC demonstrated that basal clinical variables could
predict growth response with high accuracy (80.6%, P!1.1!
10K39). The variables were ranked by VIS as follows: 1/GH peak
2/gender 3/age 4/mid-parental height SDS and 5/distance to target
height SDS. The addition of genetic data could not improve
prediction (accuracy 80.7%, P!2.8!10K38); however SNPs alone
could act as weak but distinct predictors of growth response,
accuracy (accuracy 65.4%, P!1.9!10K13). The SNPs with
predictive value were rs1024531 (GRB10) and rs7101 (FOS).
Conclusion: The Ranke regression model1 predicts 65% of the
variability in first year response in GHD with GH peak as the most
significant variable. RFC also predicts response and identifies GH
peak as the most important variable. Interestingly, two genetic
markers alone can provide a level of prediction. Conflict of
interest: Dr Adam Stevens has received honoraria as an
investigator from Merck Serono. Funding: The PREDICT study
was supported by Merck Serono S.A - Geneva, Switzerland.
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Safety Evaluation of Long-Term Recombinant GH
Treatment in Childhood: Interim Analysis of the
NordiNetw International Outcome Study (IOS)
Lars Sävendahla, Effie Pournarab, Tilman R Rohrerc, Birgitte
Tønnes Pedersend, Marja-Terttu Sahae, Oliver Blankensteinf

aAstrid Lindgren Children’s Hospital Q2:08, Karolinska University
Hospital, Stockholm, Sweden; bNovo Nordisk Health Care AG,
Zurich, Switzerland; cMedical Center, Saarland University,
Homburg/Saar, Germany; dNovo Nordisk A/S, Søborg, Denmark;
eTampere University Hospital, Tampere, Finland; fCharité –
Universitätsmedizin Berlin, Berlin, Germany

Background: Long-term safety data are reported for
paediatric patients treated with recombinant GH (GH; Nordi-
tropinw, Novo Nordisk A/S) at the treating physician’s discretion
and enrolled in the observational NordiNetw International
Outcome Study (IOS) (NCT00960128). Objective and
hypotheses: To evaluate incidence rates (IR) (events/1 000
patient-years) of adverse drug reactions (ADR), serious adverse
events (SAE), and serious ADR (SADR). Method: Events were
classified by MedDRA Preferred Term/System Organ Class.
Patients were categorised by long-term mortality risk (sub-
groups): low (idiopathic GH deficiency (IGHD)/idiopathic short
stature (ISS), 62.4%; small for gestational age (SGA), 37.6%),
intermediate (multiple pituitary hormone deficiency, clinically
defined syndromes), or high risk (patients treated for malignancy,
craniopharyngioma, chronic renal failure). IR during GH
treatment were calculated by risk group and mean GH dose up
to the event (mg/kg per day; % patients): 0–20 (4.6%), 20–30
(27.2%), 30–40 (46.5%), O40 (21.6%). Results: Data for 15,067
patients (male 57%, mean (SD), baseline age 8.70 (3.89) years;
treatment duration, 3.99 (2.90) years) treated during 1998–2014
were analysed. 342 events were reported in 297 patients. IR for
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ADR, SAE and SADR were greater in the high- than low-risk
group (Table 1), but were similar between the IGHD/ISS and SGA
subgroups (3.13, 1.73, 0.61 vs 2.38, 1.77, 0.61 respectively). Five
neoplasms/malignancies/cardiovascular events/nervous system
disorders were reported in five patients in the low-risk group
(benign oral neoplasm, brain neoplasm, T-cell lymphoma,
hypotension and benign intracranial hypertension). For all event
types, no association between IR and GH dose up to the event was
found in any of the risk groups. Conclusion: NordiNetw IOS data
show a good safety profile for paediatric GH therapy. Conflict of
interest: LS: member Nordinetw IOS ISC, consult. (Ferring, Novo
Nordisk [NN], Merck Serono, Pfizer, Sandoz); grants (Merck-
Serono, NN, Pfizer). TRR: Nordinet IOS ISC; consultation and
speaker fees (Ferring, NN, Merck Serono, Pfizer). OB: Nordinet
IOS ISC. EP, BTP: NN employees. M-TS: none Funding: This
study was sponsored by Novo Nordisk Health Care AG.
Table 1.

Incidence rate, events/1 000 patient-years
(P vs low-risk)

Low risk
(nZ9269)

Intermediate risk
(nZ4992)

High risk
(nZ806)

ADR 2.85 3.78 (PZ0.0544) 8.66 (P!0.0001)
SAE 1.74 4.35 (P!0.0001) 12.82 (P!0.0001)
SADR 0.61 1.28 (PZ0.0101) 4.50 (P!0.0001)
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Hypoglycaemic Adverse Events Reported in Children
Enrolled in the European Increlexw Growth Forum
Database in Europe (5-Year Interim Data)
Joachim Woelflea, Michel Polakb, Peter Bangc, Aude Houchardd,
Caroline Sertd

aUniversity of Bonn, Children’s Hospital, Bonn, Germany;
bUniversité Paris Descartes, Hôpital Universitaire Necker Enfants
Malades, Paris, France; cFaculty of Health Sciences, Linköping
University, Linköping, Sweden; dIPSEN Pharma, Boulogne
Billancourt, France

Background: The post-authorisation registry, European
Increlexw (mecasermin (rDNA origin) injection) Growth
European Increlex Growth Forum Database (EU-IGFD), initiated
in December 2008, collects safety and efficacy data in children
receiving Increlexw for growth failure. Hypoglycaemia has been
reported as a common adverse event (AE) during any IGF1
replacement therapy in randomised clinical trials, and is therefore
of interest in real-life settings captured in registries. Objective
and hypotheses: To investigate hypoglycaemic AEs reported in
the EU-IGFD registry and identify predictive factors. Method:
Multicentre, open-label observational study, multivariate analysis.
Results: As of 2 October 2014, 61 hypoglycaemic events
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(27 suspected, 26 verified, eight not specified) were reported in
34/200 patients of the safety population (17.0%), making them the
most frequently reported targeted AE. Eight serious AEs of
hypoglycaemia were reported in five patients. In three patients,
episode(s) occurred following fasting or exercise without food
intake. In patients with hypoglycaemia, diagnosis of Laron
syndrome (LS) was more common (35.3% vs 10.2%, P!0.001)
and they tended to be younger at first Increlexw intake (median
age: 8.9 vs 10.8 years, PZ0.165) and to have more often prior
history of hypoglycaemia (11.8% vs 4.8%, PZ0.133). In the
multivariate analysis, only LS was identified as predictive factor for
hypoglycaemia (OR (CI 95%): 0.21; (0.09; 0.50)). At the time of
first hypoglycaemia, the median Increlexw dose was 100 mg/kg
BID and median treatment duration was 100 days. Increlexw dose
at 1 year (%100 mg/kg vs O100 mg/kg) was not clearly associated
with the occurrence of hypoglycaemia (Gehan test PZ0.16).
Conclusion: Rates of hypoglycaemic AE reported in Increlexw-
treated patients in the EU-IGFD registry were similar or lower
than rates reported previously (14–86%). LS was identified as an
independent predictive factor for occurrence of hypoglycaemic AE
while age and dose were not. Conflict of interest: AH and CS:
employees of Ipsen. MP and JW: advisory boards for Ipsen and
Novo Nordisk. Funding: This work and the study on which it is
based were supported by Ipsen.
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Application of Neural Networks for Final Height
Prediction Based on Pre-Treatment Data in Children
with GH Deficiency Treated with GH
Joanna Smyczynskaa, Urszula Smyczynskab, Renata Stawerskaa,
Andrzej Lewinskia, Ryszard Tadeusiewiczb, Maciej Hilczera

aDepartment of Endocrinology and Metabolic Diseases, Polish
Mother’s Memorial Hospital – Research Institute, Lodz, Poland;
bDepartment of Automatics and Biomedical Engineering, AGH
University of Science and Technology, Krakow, Poland

Background: Prediction of the effectiveness of GH therapy in
children with short stature is an important issue. Artificial neural
networks (ANN) seem to be promising tool for this purpose, not
requiring any assumption on functions linking independent and
dependent variables. Objective and hypotheses: The aim of the
study was to compare ANN models of GH therapy effectiveness,
based on the data available at therapy onset with multiple linear
regression (MLR) model. Method: Retrospective analysis
comprised the data of 150 short children (101 boys), diagnosed
with isolated GH deficiency, treated with GH up to the attainment
of final height (FH). The following parameters (input variables)
were assessed before treatment for each patient: gender,
chronological age, bone age, mothers’ and father’s height, pubertal
status, height velocity, GH peak after falling asleep and in two
stimulation tests, IGF1 and IGFBP-3 concentrations, birth weight
and gestational age. The output variable was FH or FH SDS.
Results: The best MLR model included height SDS of the patient
and of parents, pre-treatment height velocity and IGF1 SDS as
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significant variables and explained 44% of variability of FH SDS in
learning group and 36% in testing group, with the mean error
(RMSE) of predicted FH 3.5 and 3.8 cm respectively. The best
ANN model for the same input variables explained 43% of
variability of FH SDS for learning group and 40% for testing group
with RMSE 3.6 and 3.7 cm respectively. The best ANN model
eliminated GH peak after falling asleep and father’s height and
explained 86% of variability of FH SDS for both learning and testing
group with RMSE 3.2 and 3.4 cm respectively. Conclusion:
Neural networks are more accurate in FH prediction and explain
more variability of FH in children with isolated GH deficiency
than linear regression.
P2-422
Physical Performance and Right Ventricular Function
in Children with GH Deficiency before and after
12 Months-GH Replacement Therapy
Flavia Barbieria, Donatella Capalboa, Rosa Luccia, Alessandra Vitellia,
Andrea Espositoa, Elisa Di Pietrob, Antonio Rapacciuolob,
Carlo Vigoritoa, Mariacarolina Salernoa

aDepartment of Translational Medical Sciences, University of Naples
Federico II, Naples, Italy; bDepartment of Advanced Biomedical
Sciences, University of Naples Federico II, Naples, Italy

Background: Several metabolic abnormalities, including
unfavourable lipid profile, impaired cardiac performance, muscle
strength and endurance capacity have been documented in GH
Deficiency (GHD) adults. Alterations in cardiac morphology and
left ventricular function and early markers of cardiovascular risk
have been also detected in GHD children; however, no studies have
so far investigated the effects of GHD on physical performance and
right ventricular (RV) function in childhood. Objective and
hypotheses: To evaluate the effect of GHD and GH therapy on
physical performance and RV function in children. Method: 18
GHD children (13.0G2.2 years) and 18 age-, sex- and BMI-
matched controls performed cardiopulmonary exercise testing
(CPX) and echocardiography before and after 12 months of GH
therapy. CPX was performed according to a multistage treadmill
protocol. Children were asked to perform the test until they were
unable to continue it because of dyspnea or fatigue. Measurements
of oxygen consumption (VO2) were taken at rest and during
exercise. The maximum VO2 (VO2max) and maximum power
output (Wpeak) were defined as the highest VO2 and power
output values measured during the exercise. RV function was
assessed recording the following measurements: RV fractional area
change (RVFAC) and Tricuspid annular plane systolic excursion
(TAPSE). Results: GHD children compared to controls showed
significantly reduced values of VO2max (22.8G4.8 vs 26.4G4.93
ml/Kg per min, PZ0.03) and Wpeak (80.0G30 vs 101.0G31
54th Annual Meeting of the ESPE
watts, PZ0.04) at baseline. No difference was found in RVFAC
(51.39G7.16 vs 49.31G12.1%) and TAPSE (2.18G0.26 vs 2.06G
0.3 mm). GH therapy was associated with a significant increase in
VO2max (26.32G5.04; PZ0.04) and a slight improvement in
Wpeak (94.06G27.37). RVFAC and TAPSE did not significantly
change during GH treatment. Conclusion: Our results suggest
that aerobic and anaerobic capacity are impaired in children with
untreated GHD and are restored by few months of GH
replacement therapy. No significant alterations were found in
RV cardiac function.
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The Accuracy of Bioelectrical Impedance Analysis to
Detect the Body Composition Changes in Adolescents
with Severe GHD During Transition
Julian Ziegler, Roland Schweizer, Gerhard Binder

Paediatric Endocrinology, University Children’s Hospital,
Tuebingen, Germany

Background: Male adolescents with severe GH deficiency
show both loss of lean body mass (LBM) and gain of fat free mass
(FFM) when off GH treatment. We recently showed that
determining gain of FFM and loss of LBM by dual-energy x-ray
absorption (DXA) is helpful in the diagnosis of severe GHD
during transition as these body composition changes are
correlated to the GH-peak of the arginine-GHRH-re-test.
Objective and hypotheses: We wanted to explore if the
measurement of body composition by multi-frequency arm-
to-leg bioelectrical impedance analysis (mf-BIA) can substitute
DXA during transition.Method: In total 40 male adolescents with
childhood-onset GDH (age 14.7–19.6 years; mean 16.5G1.1
years)) underwent an examination of their body composition at
time 0 and C6 month after stop of GH-treatment. At C3 month
an arginine-GHRH-test was performed. A GH-peak less than
16 ng/ml indicated severe GHD. LBM and FFM were measured by
DXA and mf-BIA at the same day under fasting conditions. The
body composition changes score (BCC score) was calculated as the
sum of gain of FFM and loss of LBM between time 0 and time C6
month. Results: BIA failed at eight patients due to technical
problems. Six patients were diagnosed with sGHD. All had a BIA-
BCC larger than 4.5 kg and a DXA-BCC larger than 7.0 kg. Using
these BCC scores as cut-offs, false positive BCC scores were found
in eight of 28 patients (29%) with normal GH response using BIA
and in two of 34 patients (6%) using DXA. The correlation of the
GH-peak to BIA BCC score was lower (rZ0.33) than to DXA BCC
score (rZ0.55). Conclusion: BIA is comparably sensitive, but less
specific than the gold-standard DXA in detecting body compo-
sition changes in male adolescents with severe GHD during
transition.
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Timing of GH Peak in Provocation Tests is Important
in Predicting the Effectiveness of Treatment with
rhGH in Prepubertal Children with GHD
Irene Georelia, Panagiota Triantafylloua, Aris Slavakisb,
Athanasios Christoforidisa
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Background: Peak GH level during stimulation tests (STs)
stands as an important parameter in growth prediction models
and recently it was shown that timing of the peak value in
glucagon stimulation test (GST) may be an important indicator of
growth hormone deficiency (GHD). Objective and hypotheses:
To detect a possible relationship between timing of the peak value
of GH during STs and the effectiveness of treatment with rhGH
in children with idiopathic GH deficiency (iGHD). Method:
We retrospectively studied 92 patients with iGHD (57 boys, mean
age at diagnosis: 9.93 years). Diagnosis was confirmed with two
different STs, GST and clonidine stimulation test (CST).
Auxological parameters were recorded and SD scores were
calculated according to sex- and age- matched population.
Observed and predicted (according to KIGS Prediction Model)
height velocity (HV) during the first year of treatment and the
index of responsiveness IoR were calculated for the prepuberdal
children (nZ65). Atypical GST was defined as that with peak GH
value at time 0’, 30’, 60’ and 180’ whereas atypical CST that with
peak timing at 0’, 30’ and 120’. Results: Atypical GST was recorded
in 18 patients (19.6%). IoR was lower in the prepubertal children
with atypical GST (K1.81G0.67 vs K1.34G0.85 PZ0.051). In
the CST the 19 children who had atypical timing had significantly
lower height SDS (K2.35G0.51 vs K2.07G0.51 PZ0.032), lower
target height SDS (K0.52G0.58 vs K0.5G0.72 PZ0.02), and a
significant lower IoR (K1.86G0.66 vs K1.35G0.84 PZ0.047).
When the patients were categorized according to the number of
atypical tests, significant differences in the IoR were found
(K2.09G0.68 with two atypical STs (nZ6), K1.64G0.61 with
one atypical ST (nZ16) and K1.29G0.87 with no atypical ST
(nZ43), PZ0.048). Conclusion: The presence of atypical ST
correlates with lower response in the rhGH treatment of
prepubertal children with iGHD.
P2-425
Comparison of Baseline Parameters and Response to
GH Treatment in 125 Children with Short Stature with
Eight Different Diagnosis
Irene Ioimo, Alessandro Mussa, Silvia Vannelli, Francesca Feyles,
Silvia Einaudi, Patrizia Matarazzo

Regina Margherita Children Hospital, Città della Salute,
Torino, Italy
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Background: Response to rhGH treatment is variable among
GH deficiency (GHD), GH insensitivity and several intermediate
conditions. Aims and objectives: To compare baseline par-
ameters and response to rhGH treatment in eight diagnostic
categories of patients with short stature. Methods: We
selected 125 prepubertal children presenting at least 2 years of
rhGH treatment (mean 5.29 years, range 2–15.6 years), hormonal
and clinic parameters alterations (0!IGF1 !K2 SDS and/or
GH stimulated peak secretion !8 mg/l and H!K3 SDS or HV
!K2 SDS or H!K2 SDSCHV!K1.5 SDS). We divided patients
in eight groups: 19 organic-GHD (GHD-O), 19 isolated
idiopathic-GHD (GHD-II), 16 neuroscretory dysfunction (NSD),
14 radio-treated-GHD patients (rt-GHD), 15 ISS, 11 SGA, 11
SHOX-Deficiency, 20 Turner syndrome (TS). Changes in height
and in height velocity SDS at 1 year and at the last visit were
evaluated in relation to years of treatment and average doses of
rhGH. Results: At the 1st year all groups gained O1 height SDS. At
the last visit, GHD-O gain 1.78G1.58 SDS, SGA 1.07G0.4 SDS,
NSD 0.90G0.65 SDS, ISS 0.84G0.66 SDS, GHD-II 0.72G0.55 SDS,
SHOX-D 0.72G0.49 SDS, TS 0.23G0.61 SDS, rt-GHD 0.05G
1.84 SDS. Statistical significant differences in height gain SDS at
the last visit were found between: GHD-O vs rt-GHD (P 0.0014);
GHD-O vs GHD-II (P 0.0246); rt-GHD vs GHD-II (P 0.0154);
rt-GHD vs NSD (P 0.0112); SHOX-D vs TS (P 0.0318), while
was not found between GHD-II vs BSI (P 0.3228). Conclusions:
rhGH treatment improves the short-term response in all groups
and the long-term response in most patients: GHDO has the better
response, radio-treated patients have the lowest, GHDII and
ISS intermediate comparable response. Our data indicate that it
is better review periodically the selection criteria and response
to treatment.
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The Acid-Labile Subunit Dose Matters? Response to
Human GH Treatment in Patients with Acid-Labile
Subunit Deficiency
Susanne Bechtold, Julia Roeb, Claudia Weissenbacher,
Carmen Sydlik, Heinrich Schmidt
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Background: In patients with acid-labile subunit (ALS)
deficiency, the inability to build ternary complexes results in
a marked reduction of circulating total IGF1. Height reduction
by heterozygosity is about 1 SD in comparison to wild type. In
homozygosity or compound heterozygosity a height loss of K2 to
K2.5 SD occurs. This is suggestive of a gene-dose effect. How does
treatment with human GH influence height development in
relation to the underlying genetic defect and the ALS concen-
tration? Patients: We report on two growth retarded boys with
documented ALS deficiency. Patient 1 has a homozygous mutation
and undetectable ALS and IGF1 concentrations, and patient 2 has
a heterozygous mutation and low levels of ALS and IGF1. Patient 1
had an age of 6.7 years and a height of K3.03 SD and patient 2 an
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age of 15.8 years and a height of – 1.9 SD when GH treatment was
started. After GHD exclusion the patients were treated with GH in
escalating doses up to 0.05 mg/kg bw/day. Results: Patient 1 did
not profit from treatment with GH and showed no increase in
height-SD. We also used recombinant IGF1 to improve his height
development, without any success. There was no change in IGF1
levels throughout treatment. His near final height is K3.0 SD.
Patient 2 with low, but detectable IGF1 and ALS levels improved
his height during GH treatment and his final height is at K0.4 SD.
During GH treatment his IGF1 levels increased. Discussion: In
patients with an absolute deficiency of ALS, treatment with either
GH or IGF1 might be without use. However, those patients with
low but detectable IGF1 and ALS levels, and a heterozygous
mutation, might profit from GH treatment. We speculate that the
ALS dose could matter when weighing treatment options in height
reduction in ALS deficiency.
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rhGH Replacement Therapy Ameliorates Body
Composition Substantially but has No Effect in the
Quality of Life in Adolescents with GH deficiency – A
Cross-Sectional Study
Charikleia Stefanakia,b, George Paltogloua,b, Flora Bacopouloua,b,
Dario Boschieroc, George P Chrousosa,b

aUnit of Applied Research in Endocrinology and Diabetes, Athens
University Medical School, Athens, Attiki, Greece; bFirst
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Athens, Attiki, Greece; cBIOTEKNA, s.r.l., Venice, Italy

Background: GH is fundamental in skeletal growth during
puberty, however detailed studies of body composition analyses in
adolescents with GH deficiency on GH therapy are scarce.
Moreover, there are few studies on the psychologic aspects of
hrGH therapy in this population. Objective and hypotheses:
In this case-control study, we investigated differences in body
composition based on bio-impedance measurements between
adolescents with idiopathic GH deficiency (GHD) who were
treated with recombinant human GH (rhGH) for at least 6 months
(treatment group) and adolescents with idiopathic short stature
who had not received rhGH as yet (control group). Method:
Table 1. (for abstract P2-428)

GHD (nZ71)

Age 13.7G2.6 (14;6.8-18.8)
Height SDS K1.7G0.9 (K1.6;K4.0–0.5)
Weight SDS K0.9G1.3 (K1.2;K2.5–6.5)
BMI SDS K0.2G1.9 (K0.6;K1.9–13.4)
GLS-SDS 1.35G0.481
CIMT 0.47G0.12
CIMT-SDS 0.018G0.051
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Participants were evaluated for short stature and underwent dual
frequency bio-impedance assessment with the use of the BIA-
ACC, BIOTEKNAq device. The questionnaires QUALISSY-C and
CODI for short stature coping were distributed in both groups.
Results: Over a period of 1.5 years, 13 adolescents (ten males,
three females; mean ageGSD: 12.66G2.46 years) on rhGH
treatment and 12 controls (seven males, five females; mean
ageGSD: 13.38G2.02 years) matched for age, height, BMI and
bone age, were enrolled. Total (PZ0.047) and extracellular
(PZ0.038) water volumes were significantly increased in the
treatment group. Body cell mass protein (PZ0.023), extracellular
fluid protein (PZ0.022), bone mass (PZ0.038), soft tissue mineral
content (PZ0.016) and body calcium (PZ0.017) were increased,
along with increased metabolism of the bones (PZ0.016) and
skeletal muscles (PZ0.022). Interestingly, no statistically signi-
ficant differences in fat mass and in the QUALISSY-C and CODI
questionnaires were found between the two groups. Conclusion:
Bio-impedance analysis is a potent, non-invasive tool for assaying
body composition, confirming the expected beneficial changes of
rhGH treatment. The lack of differences in the psychometric
questionnaires may reflect the negative effects of short stature in
both groups. Conflict of interest: Dario Boschiero is the main
investigator of BIOTEKNA srl, Venice, Italy, who provided the
devices.
P2-428
Evaluation of the Effect of GH Treatment on Insulin
Resistance and Cardiovascular Tissue
Seha Kamil Saygilia, Mehmet Kocaagab, Gamze Kayaa, Mine Sukurc,
Pelin Ozerb, Firdevs Basc, Ruveyde Bundakc, Feyza Darendelilerc

aIstanbul Faculty of Medicine, Department of Pediatrics, Istanbul
University, Istanbul, Turkey; bIstanbul Faculty of Medicine,
Department of Cardiology, Istanbul University, Istanbul, Turkey;
cIstanbul Faculty of Medicine, Division of Pediatric Endocrinology,
Istanbul University, Istanbul, Turkey

Background: GH treatment may cause insulin resistance,
which is associated with metabolic syndrome and co-morbidities.
Objective and hypotheses: The aim of our study was to evaluate
GH deficiency (GHD) patients on GH treatment for
Control (nZ47) P

13.3G2.9 (13.2;6.5-18.3) 0.45
K0.1G0.9 (K0.2;K1.9–2.2) 0.00
K0.4G0.8 (K0.4;K2.0–1.6) 0.01
K0.4G0.8 (K0.4;K1.9–1.9) 0.62
1.42G0.5 0.66
0.41G0.09 0.01

K0.003G0.06 0.03
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hyperlipidemia, insulin resistance and carotid intima media
thickness (CIMT) and left ventricular global longitudinal strain
(GLS) and assess cardiovascular tissue level effects of insulin
sensitivity.Method: 71 GHD patients on GH treatment (54 males,
17 females) and 43 (25 males, 17 females) healthy subjects,
matched for sex and age as the control group, were recruited in this
study. We performed OGTT in all GHD patients. Insulin
sensitivity was evaluated with HOMA-IR and Matsuda index,
derived from OGTT. Atherogenic index (AI) and serum lipid
levels were evaluated. CIMT and GLS were measured by Doppler
and two-dimensional ultrasound techniques. SPSS 15 used for
statistical analyses. Results: As shown in the Table, there was no
difference in BMI SDS between the groups. HOMA-IR, lipid levels
and AI showed no statistical difference either. 31 GHD patients
showed insulin resistance after OGTT, but there was no patient
with glucose intolerance. CIMT and CIMT-SDS values were higher
in GHD group (PZ0.01; PZ0.03) but there were no differences in
GLS-SDS. GLS-SDS and CIMT-SDS values showed no correlation
with Matsuda index and HOMA-IR. Conclusion: GH treatment
in GHD children leads to insulin resistance. CIMT and GLS as
feasible techniques may serve as descriptors of possible effects of
GH on cardiovascular tissue. Funding: This work was supported
by Scientific Research Projects Coordination Unit of Istanbul
University (Project Number : 46983).
P2-429
Effectiveness of Recombinant IGF1 Treatment in
a Patient with Isolated GH IA Deficit Producer of
Anti-GH Antibodies
Ines Porcara, Josep Oriolab, Jürgen Kratzschc, Joaquin Escribanoa,
Albert Feliua

aHospital Sant Joan Reus, Reus, Spain; bHospital Clı́nic, Barcelona,
Spain; cUniversity Hospital Leipzig, Leipzig, Germany

Background: GH deficiency type IA represents the most
serious form of isolated deficit GH (IDGH). It’s transmitted as an
autosomal recessive pattern and in most cases there is a
homozygous deletion of the GH1 gene. Good initial response to
treatment is characteristic, although often could appear antibodies
against recombinant GH. Case presentation:We report a case of
a 5-year-old Pakistanist boy evaluated for severe growth failure
(heigh !8.07 SDS). No records of the patient’s height before the
visit were available. No relevant neonatal history and normal
psychomotor development. Parents were first cousins with normal
height. He presented with low IGF1 levels and GH deficit was
confirmed after clonidine test. The karyotype was 46 XYand MRI
showed pituitary hypoplasia. There weren’t other abnormal
hormonal results in blood test. Clinical phenotype consisting on
truncal obesity, prominent forehead, and craniofacial dispropor-
tion. It was suspected IDGH type IA, and genetic study showed
absence of GH1 gene in homozygous. He started on r-hGH
therapy. Heigh velocity increased to 12 cm/year with normal IGF1
levels initially, but it dropped to 3.3 cm/year (K3.5 SD) 6 months
later, with undetectable IGF1 levels. Presence of anti-hGH
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antibodies was suspected and confirmed on laboratory analysis.
Recombinant IGF1 treatment was started, increasing growth
velocity to 10 cm/year without complications in his evolution.
Conclusion: Development of anti-GH antibodies is an inconstant
finding despite identical molecular defects. Response to r-hGH
treatment could be different. In our reported case, rIGF1 treatment
has been shown as the only possible alternative therapy, resulting
highly effective with no side effects. We consider the importance of
reporting clinical experience and response to new treatments
available for an uncommon pathology.
P2-430
Analysis of CD133CCD45C Hematopoietic
Progenitor/Stem Cells and CD133C/CD45- Very Small
Embryonic-Like Stem Cells in Children with GH
Deficiency Subjected to GH Therapy
A Bossowskia, P Singhb, K Grubczakb, U Radzikowskab, B Sawickaa,
P Miklaszb, M Dabrowskac, A Bossowskad, M Moniuszkob

aDepartment of Pediatrics Endocrinology, Diabetology with the
Cardiology Division, Medical University in Bialystok, Bialystok,
Poland; bDepartment of Regenerative Medicine and Immune
Regulation, Medical University, Bialystok, Poland; cDepartment of
Hematology Diagnostic, Medical University in Bialystok, Bialystok,
Poland; dDivision of Cardiology, Internal Affairs Ministry Hospital
in Bialystok, Bialystok, Poland

Background: GH deficiency (GHD) is an endocrine con-
dition, caused by problems arising in the pituitary gland that does
not produce sufficient quantities of GH. GHD is treated by
replacing GH with one daily injections. Recent studies suggested
that GH could be involved in regulation of certain stem cell subset
potential and function. However, the exact effects of GH therapy
on biology of stem cells in paediatric patients were not studied in
detail. Methods: Here we aimed to evaluate the levels of very
small embryonic-like cells (VSELs) delineated by Lin-CD133C
CD45- phenotype and hematopoietic stem/progenitor cells
characterized by Lin-CD133CCD45C phenotype in relation to
treatment with GH. Study groups consisted of children with GH
deficiency that were diagnosed with GHD but did not start
GH therapy yet; children diagnosed with GHD and treated
with GH and healthy controls (HC). Peripheral blood samples
were subjected to extracellular staining using fluorochrome-
conjugated monoclonal antibodies: anti-CD235 FITC, anti-CD45
PE, anti-CD133 APC, and Lin 1 FITC mixture. Following
incubation immunostained blood samples were incubated for
with BD FACS Lysing Solution and washed twice to get rid of
erythrocytes. Results: We demonstrated that children with GHD
who were treated with GH presented with higher VSEL, and to a
lesser extent, HSC levels than untreated GHD patients. Notably,
VSEL and HSC levels were significantly higher in GHD patients
treated with GH than in HC. Conclusion: Altogether, we propose
that GH therapy in GHD paediatric patients can be associated with
Poster Presentations



expansion of peripheral blood stem and progenitor cells. Further
studies assessing the longevity of such phenomenon are still
warranted.
P2-431
Effectiveness of rhIGF1 Treatment in a Girl with
Leprechaunism
Clemens Kamrath, Claudia Boettcher, Stefan Wudy

Justus-Liebig University, Giessen, Germany

Background: Infants with severe insulin resistance syndrome
show failure to thrive. Objective and hypotheses: Effect of
rhIGF1 treatment on growth in a patient with severe insulin
resistance syndrome. Method: Case report. Results: The patient
is a 4-years-old Caucasian girl of unrelated healthy parents. She
was born after a 40 weeks gestation as a small for gestational age
infant with a birth weight of 1970 g. After birth she developed high
blood glucose levels of O400 mg/dl with high levels of insulin
(O2000 mU/ml) and c-peptide (O60 ng/ml), fasting hypoglycae-
mias and high blood pressure. The molecular analysis revealed two
mutations in the insulin receptor gene. At the age of 35 month she
was admitted to our hospital. She had decreased subcutaneous fat,
hirsutism and acanthosis nigricans. Her body length and weight
were 80.4 cm (K3.7 SDS) and 8.8 kg respectively. Levels of IGF1
and IGFBP-3 were extremely low (1 mg/l (K8.0 SDS) and 0.18 mg/l
(K9.4 SDS) respectively). We started treatment with rhIGF1
(Increlexq, Ipsen, Ettlingen, Germany) with a dose of twice a
day 0.6 mg/s.c. After 1 year at the age of 48 month, her length was
89.6 cm (K3.0 SDS), leading to an increase in length of C0.7 SDS

during the 1st year. Levels of IGF1 were 91 mg/l (K0.08 SDS) bevor
and 274 mg/l (C2.2 SDS) 2 h after s.c. injection. Levels of IGFBP3
remained low (0.94 mg/l (K3.6 SDS) and 0.82 mg/l (K4.28 SDS)
respectively). Treatment was well tolerated, blood glucose levels
remained stable and haemoglobin A1c level was within the normal
range (5.7%). Conclusion: This leprechaun patient has an IGF1
deficient state and rhIGF1 treatment induced catch-up growth.
P2-432
A Perioperative Change of Anti-Mullerian Hormone
and E2 in a Patient with Sex Cord Tumour with
Annular Tubules
Aya Shimadaa,b, Masaki Takagia, Kentaro Miyaia, Ryuji Fukuzawac,
Yukihiro Hasegawaa

aDepartment of Endocrinology and Metabolism, Tokyo
Metropolitan Children’s Medical Center, Tokyo, Japan; bDepartment
of Endocrinology and Metabolism, Kanagawa Children’s Medical
Center, Kanagawa, Japan; cDepartment of Pathology, Tokyo
Children’s Medical Center, Tokyo, Japan

Background: Sex Cord Tumour with Annular tubules
(SCTAT) is a rare ovarian benign tumour accounted
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approximately for 5% of ovarian tumour. SCTAT is an oestrogen
producing ovarian tumour and can cause precocious puberty. For
SCTAT, oophorectomy is recommended as the first-line therapy.
Since SCTAT has a high rate of recurrence, it is clinically
important to find a monitor method that can detect cancer
recurrence in an early stage. In the previous reports, E2 and anti-
mullerian hormone (AMH) were reported as useful tumour
markers. Here, we firstly describe perioperative change of these
markers in a pediatric patient. Case presentation: 6 years-old
girl. She presented with GnRH independent precocious puberty
(LH, FSH undetectable, E2 131 pg/ml). Ultrasonography showed
a multiple cystic tumour sized in 5 cm in diameter arising from
left ovary. Left oophorectomy was performed. The tumour was
pathologically diagnosed as SCTAT. We examined AMH and E2 of
cystic fluid of the tumour and perioperative blood sample. Cystic
fluid and preoperative blood sample showed elevated AMH and E2
(Cystic fluid: AMH 1 830 ng/ml, E2 38 499 pg/ml, Blood sample:
AMH 75.7 ng/ml, E2 153 pg/ml). Other ovarian tumour markers
such as CEA,CA19-9, CA125 and hCG were all negative. Serum E2
became undetectable after 24 h from operation. AMH was also
normalised after 1 month from operation. After 2 years from
operation, no signs of relapse has been noted so far. Conclusion:
AMH and E2 may be used as useful tumour markers in a
paediatric patient with SCTAT as it had been reported with adult
patient. AMH can be a more useful marker in a paediatric patient
since AMH level remains relatively stable from 4 to 8 years of age
regardless of patients’ pubertal stage.
P2-433
Oral Contraception Vs Low-Dose Pioglitazone-
Spironolactone-Metformin for Adolescent Girls with
Hyperinsulinaemic Androgen Excess: On-Treatment
Divergences
Lourdes Ibañeza,b, Marta Dı́aza,b, Giorgia Sebastiania,b,
Abel López-Bermejoc, Francis de Zegherd

aUniversity of Barcelona, Hospital Sant Joan de Déu, Barcelona,
Spain; bCIBERDEM, Madrid, Spain; cHospital Dr Josep Trueta &
IDIBGI, Girona, Spain; dUniversity of Leuven, Leuven, Belgium

Background: Hyperinsulinemic androgen excess is the most
common cause of hirsutism, acne, seborrhea and menstrual
irregularity in adolescent girls. The ovarian androgen excess
originates most often from an absolute or relative excess of fat (in
adipose tissue and in organs such as the liver) and from the
ensuing elevations in insulinaemia and gonadotropin secretion.
There is no approved therapy for androgen excess in adolescent
girls. The prime recommendation is to reduce body adiposity with
lifestyle measures. The addition of an oral estro-progestagen
contraceptive (OC) is a standard approach. An alternative is to add
an insulin-sensitizing medication for those hyperandrogenic girls
who are not sexually active. Objective and hypotheses: Here we
report a first randomized study comparing the effects of a widely
prescribed OC (20 mg ethinylestradiol plus 100 mg levonorgestrel)
to those of a low-dose insulin-sensitizing combination with
pioglitazone (Pio, only 7.5 mg/d), spironolactone (Spi, 50 mg/d)
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Figure 1 EBA is expressed as the percentage of luciferase activity; the
value measured in the presence of 10 nM E2 was taken as 100%.
and metformin (Met, 850 mg/d) in adolescent girls with
hyperinsulinemic androgen excess and without need for contra-
ception (nZ30). Method: Endocrine-metabolic markers, carotid
intima-media thickness (US), visceral and hepatic adiposity (MRI).
Results: Over 1 year, both treatments attenuated the clinical and
endocrine measures of androgen excess. However, pioglitazone-
spironolactone-metformin (PioSpiMet) had more normalizing
effects than OC, particularly on fasting and post-oGTT insuline-
mia, and on circulating GGTand C-reactive protein (all P between
0.01 and 0.001). OC and PioSpiMet had opposing effects on
hepatic adiposity so that, after 1 year, the OC girls had about twice
as much liver fat as the PioSpiMet girls (P!0.0001). There were
no noteworthy side-effects in either subgroup. Conclusion:
PioSpiMet conferred more broadly normalizing effects than OC
over 1 year. Given that adolescence is a potential time window of
developmental plasticity (including for the liver), it will be of
interest to study whether on-treatment divergences between OC
and PioSpiMet girls do persist in the post-treatment phase.
P2-434
Confirmation of Exogenous Serum Estrogenic Activity
in a Girl with Premature Thelarche
Paris Françoisea,b, Grimaldi Marinab, Sultan Charlesa,
Balaguer Patrickb

aDépartement d’Endocrinologie Pédiatrique, Hospital of
Montpellier, Montpellier, France; bIRCM, INSERM U896,
Montpellier, France

Background: The oestrogenic activity of endocrine-disrupting
compounds (EDCs) has been reported to be associated with
premature thelarche (PT) and precocious puberty. Some years ago,
we developed a recombinant cell bioassay to determine serum
estrogenic bioactivity (EBA) that is useful in physiology, as well as
in the field of the environmental-related endocrine diseases. We
recently improved the assay with an evaluation of EBA before and
after incubation with estrogen receptor-a (ER-a) ligand-binding
domain. Since ER-a is used in limited amounts, it preferentially
captures compounds with high affinity, like endogenous oestro-
gens, with residual EBA being related low-affinity estrogenic
compounds like EDCs. Aims and objectives: To better
characterise the high EBA in a 5-year-old girl with PT. This girl
had a low radioimmunological plasma estradiol level (!9 pg/ml)
contrasting with high EBA (S1) (Figure 1). Her EBA was 86% of
the reference value measured in the presence of 10nM E2, which
was taken as 100%, i.e., at a pubertal level. Methods: We
reevaluated EBA after incubation of the serum sample with ER-a
ligand-binding domain. Results: EBA remained at 64% of the
basal value (S1 ER-a), suggesting that the remaining EBA was
potentially due to xenoestrogens (Figure 1). Questioning of the
patient’s family revealed that hydrating cream was being applied to
her skin for eczema lesions. This cream contained parabens. We
hypothesized that the cream might be increasing the EBA, and the
basal EBA indeed fell to prepubertal levels, i.e., below 20% (S2)
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(Figure 1), when her mother switched to a cream without parabens
or staining, confirming our hypothesis. Conclusions: We
confirmed the usefulness of our new EBA assay for evaluating
environmental endocrine diseases. This should be studied in a
higher number of girls with PT.
P2-435
Clinical Criteria Remain Paramount for the Diagnosis
of Polycystic Ovary Syndrome in the Adolescent
Age Group
Liat de Vriesa,b, Adi Weinberga,b, Moshe Phillipa,b

aThe Jesse Z and Sara Lea Shafer Institute for Endocrinology and
Diabetes, National Center for Childhood Diabetes, Schneider
Children’s Medical Center of Israel, Petah Tikva, Israel; bSackler
Faculty of Medicine, Tel Aviv University, Tel-Aviv, Israel

Background: Adolescent polycystic ovary syndrome (PCOS)
may be difficult to distinguish from pubertal changes and
diagnosis remains a challenge. Objective and hypotheses: To
investigate the value of different biochemical parameters for the
diagnosis of PCOS and also to assess the prevalence of non-
classical congenital adrenal hyperplasia (NCCAH) among adoles-
cent girls referred for clinical symptoms suggesting PCOS.
Method: Retrospective data of 114 girls aged 13–18 with a
clinical presentation suggesting PCOS were analysed, including
results of basal androgens, prolactin, GnRH and ACTH
stimulation tests, and pelvic ultrasound. Clinical and laboratory
characteristics of girls diagnosed with PCOS (based on Rotterdam
criteria) were compared to those of girls having ‘Isolated’
hyperandrogenism or menstrual irregularities (‘non-PCOS’).
Results: Of the 114 girls, 9 (7.9%) were diagnosed with
NCCAH and 87 with PCOS; 18 were non-PCOS. Compared to
non-PCOS girls, those with PCOS had a significantly higher
prevalence of hirsutism (P!0.002), PCO morphology by
ultrasonography (P!0.001), menstrual irregularities (P!0.001)
and acne (P!0.001). Androstenedione, (P!0.01), basal LH
(P!0.02) and basal LH/FSH ratio (P!0.002) were significantly
higher in girls with PCOS, but overlap between groups was
observed. Peak LH/FSH ratio was similar in both groups. There
were no significant differences between the subgroups in any other
biochemical or anthropometric parameters. Using stepwise logistic
regression, the only predictive factor for PCOS was the basal
Poster Presentations



LH/FSH ratio, with insufficient sensitivity and specificity.
Conclusion: While an increased basal LH and basal LH/FSH
ratio may support the diagnosis of PCOS in adolescents, the GnRH
stimulation test is not contributory. Given the significant
prevalence of NCCAH among adolescents presenting as PCOS,
an ACTH test should be included in the work-up, at least in
populations with higher prevalence. Since no one parameter is
diagnostic for PCOS, clinical criteria remain paramount.
P2-436
Gonadal and Sexual Dysfunction in Childhood
Cancer Survivors
Ju Young Yoon, Hyeon Jin Park, Jin Soo Chung, Sang Hyun Hwang,
Dong Ock Lee, Hye Young Shim, Byung Kiu Park

National Cancer Center, Goyang, Republic of Korea

Background: Gonadal or sexual dysfunctions are common
and important complications of childhood cancer survivors. But
few studies have been conducted on these areas, and if any, they
are only about gonadal dysfunctions. Semen quality or sexual
functions were rarely investigated. Objective and hypotheses:
We purposed to evaluate prevalence of gonadal failure, semen
abnormality, and sexual dysfunction of adolescent/young adult
childhood cancer survivors. Risk factors for gonadal failure and
semen abnormality were also evaluated. We also hypothesized that
a romantic relationship will be affected by gonadal and sexual
dysfunction. Method: Demographic and medical characteristics
were obtained from the patients’ medical records. Hormonal
evaluation and semen analysis were performed. Sexual function
and romantic relationship were evaluated via questionnaire.
Results: Included were childhood cancer survivors aged 15–30
years. More than 2 years should have passed after completion of
therapy. Among the 88 participants, 45 (51.1%) were male.
Median age at diagnosis and at study was 14.0 and 19.8 years
respectively. 12 females (27.9%) needed sex hormone replacement,
for which peripheral blood stem cell transplantation was a
significant risk factor (PZ0.004). Among the males, three had
testis volume !15 cc, but none were on sex hormone
replacement. On semen analysis, 12 among 24 subjects (50%)
showed azo/oligospermia. Older age at diagnosis or cyclopho-
sphamide equivalent dose more than 8 000 mg/m2 was observed
to increase risks for azo/oligospermia. 37 (18 males and 19
females) responded to the questions on sexual function. Erectile
dysfunction was found in 13 among 18 males. Only six males and
six females were in romantic relationship at the time of study.
Only one among 13 males with erectile dysfunction and one
among 12 females on sex hormone replacement had a lover.
Conclusion: A significant proportion of childhood cancer
survivors have gonadal and sexual dysfunction, which is then
thought to affect their romantic relationship. Thus, proper
strategies for managing these complications are needed to improve
their quality of life.
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Implementation of a High Sensitive LC-MS/MS
Method for Measurement of Oestradiol, Oestrone and
Oestriol
Alexandra Kullea, Thomas Reinehrb, Gunter Simic-Schleicherc,
Jule Roscheswskya, Maik Welzela, Paul-Martin Holterhusa

aUniversity Hospital Schleswig-Holstein, Kiel, Germany; bUniversity
of Witten/Herdecke, Datteln, Germany; cHospital Bremen-Nord,
Bremen, Germany

Background: Specific measurement of low serum/plasma
concentrations of 17b-oestradiol (E2) is important in pre-pubertal
and pubertal children in routine paediatric endocrinology. The
role of oestrone (E1) and oestriol (E3) is not as comprehensively
well understood in different pediatric endocrine disease states. We
describe a method for high sensitivity analysis of estradiol (E2),
oestrone (E1) and oestriol (E3) using LC-MS/MS. Objective and
hypotheses: Determination of E2, E1 and E3 in serum/plasma
derived from prepubertal and pubertal children. Implementation
of a high sensitive LCMSMS method in daily routine and establish
reference ranges of E2, E1 and E3 for children. Method: 0.1 ml
serum and plasma samples respectively, were combined with stable
isotope-labeled internal standard and subsequently, estrogens were
extracted by SPE (solid phase extraction). The solvent was
evaporated, estrogens were derivatized to form dansyl derivatives,
the samples were analyzed using UPLC-MS/MS in positive MRM
mode. Results: The method was linear from 0.01 nmol/l (3 pg/ml)
up to 50 nmol/l (13 600 pg/ml) for E1, E2 and E3. The lowest limit
of quantification was 0.018 nmol/l (4.8 pg/ml). Preliminary
method-specific reference ranges for children, age, sex and pubertal
stage were established. Also preliminarily but expectedly,
LC-MS/MS-determined E2 in girls with untreated precocious
puberty was significantly higher compared with age-matched
controls in contrast to E1 and E3. Obese girls and obese boys
(BMIO97th centile respectively, did not show significantly higher
E1, E2, and E3 levels than controls. Conclusion: We developed a
robust, fast and reliablemethod for analyzing themajor estrogens in
the daily pediatric endocrine routine. Our LC-MS/MS-triple-assay
will help to getmore insights into the differential roles of these three
oestrogens in paediatric endocrine development and disease.
P2-438
Gonadal Function in the Prader-Willi Syndrome from
Infancy to Adulthood
Sakina Kherraa, Mariam Kourimeb, Heba El-Sedfyc,
Wendy Patersond, M Guftar Shaikhd, Malcolm Donaldsone

aCHU Parnet, Algiers, Algeria; bAbderrahim Harouchi Hopital,
Casablana, Morocco; cShams University, Cairo, Egypt; dRoyal
Hospital for Sick Children, Glasgow, UK; eGlasgow University
School of Medicine, Glasgow, UK

Background: Prader-Willi syndrome (PWS), caused by loss of
paternally imprinted genes in the 15q11-13 region, results in
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Table 1. Serum indices of fertility were (for abstract P2-439).

AMH (ng/ml)
(\:1.3–7.0 _:2–4)

Inhibin B (ng/l)
(\:10–200 _:100–400)

Estradiol (pg/ml)
(\:40–250)

Testosterone (ng/dl)
(_:250–1000) Testes (ml)

HHH
Female (nZ4)

0.94G0.62 8.67G2.88 94.35G40.29 – –

Male (nZ5) 23.07G21.63 67.0G35.10 – 737.40G312.02 li10.4G8.4 re10.2G8.6
HP
Female (nZ14)

2.76G1.30 60.82G42.29 77.04G101.89 – –

Male (nZ20) 6.40G3.53 272G170.19 – 629.15G258.24 li19.3G4.3 re19.8G4.3
CAH
Female (nZ12)

3.15G3.77 46.66G49.51 132.81G193.13 – –

Male (nZ9) 6.03G3.02 180.71G92.10 – 482.78G186.75 li18.6G6.0 re18.9G5.6
TS (nZ23) 0.31G0.80 114.67G9.07 58.59G30.24 – –
hypogonadism which is more severe in males. Objective: To
review the gonadal status of patients seen in a dedicated PWS
clinic from 1990–2013 inclusive so as to establish the clinical
patterns and hence to optimise future management. Method:
Retrospective case note review over a 23-year period. Results: 80
patients (50 males: 30 females) with PWS due to paternal deletion
(51), maternal disomy (20), imprinting centre mutation (2),
translocation (1) and unknown (6) were seen, median (range)
current age 23 (5–65) years. Females: known age at B2 and
menarche was highly variable: range (median) 7.3–14.8 (11.5)
(nZ15) and 11–18.3 (15.3) years (nZ6) with oligo-amenorrhea in
all postpubertal patients. Basal/peak LH and FSH at B4-5 were also
variable:0.5–5.3/4.1–35.4 u/l; and 0.8–14.1/6.2–21.3 u/l indicating
both central and peripheral hypogonadism. Norethisterone was
used to regulate menstrual bleeding in four patients and the
combined pill in three girls. Males: Only one boy had normally
descended testes. Bilateral/unilateral orchidopexy was recorded in
24/18 patients. Surgery was unsuccessful in nine patients but hCG
injections avoided surgery in two boys and brought the testis to the
external inguinal ring in five. Age at G2 was 11.7–15.6 (13.1) with
maximum genital stage/testicular volume G3/8–10 ml (nZ8). In
boys aged O11 years basal/peak LH&FSH at G1 was 0.5–3.7/0.5–
23.1 u/l & 0.8–6.8/0.5–12.4 u/l (nZ8); and at G3 0.7–7.4/12–80.5&
0.4–27.7/11.4–53.9 u/l (nZ4). Testosterone replacement was
started in 15 subjects aged 13.9–29.2 years, usually as 100 mg i.m.
every 6 weeks. Conclusion: Hypogonadism is almost constant in
PWS, manifesting as pubertal delay with oligoamenorrhea in girls;
cryporchidism and pubertal delay with arrest at G3 in boys; and
biochemical features of mixed central and peripheral gonadal
impairment in both sexes. Preoperative hCG rarely avoids but may
facilitate surgery. Boys require testosterone treatment from around
13 years in order to complete puberty. The case for treating
postpubertal girls with oestrogen remains uncertain.
P2-439
Markers of Fertility and Quality of Life in Adolescents
with Chronic Endocrine Diseases at the Time of
Transition from Paediatric to Adult Care
Janna Mittnacht, Daniela Choukair, Daniela Klose, Ioana Inta,
Markus Bettendorf

Children’s Hospital University Heidelberg, Heidelberg, Germany
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Background: 25–50% of paediatric patients with chronic
endocrine diseases are lost for follow-up in adult care. Aims and
objectives: A standardised medical and psychological work-up to
identify disease specific morbidity and to comprehend quality of
life in adolescents with chronic endocrine diseases at the time
of transition from paediatric to adult care. Methods: The quality
of life (DISABKIDS1 and KIDSCREEN2) and serum markers of
fertility (anti-mullerian hormone (AMH), Inhibin B, oestradiol,
testosterone) were examined in adolescence after near final height
was reached. Results are presented as meanGS.D. Patients and
parents gave informed consent and approval by the local ethics
committee was obtained. Results: 120 patients aged 14–30.6 years
(70 females, 50 males) were recruited: Turner Syndrome (TS)
(nZ23), congenital adrenal hyperplasia (nZ21), hypopituitarism
with hypogonadotrophic hypogonadism (HH) and T/E2 replace-
ment (HHH; nZ9), hypopituitarism without HH (HP; nZ34),
SGA short stature (nZ18) and others (nZ15). DISABKIDS TRS
was 82.3G14.0 (reference 76.9G18.31; n.s.). KIDSCREEN TRS
(ten sub-scales) ranged between 64.7G24.9 and 92.9G11.6
(reference 66.8G19.3 and 90.3G15.52; n.s.). Conclusion: The
quality of life in these patients is normal. HH in girls is associated
with lower serum AMH and Inhibin B as in TS. HH in boys is
related to higher serum AMH and lower Inhibin B. This may
reflect gonadal immaturity in females and males with HH but the
relevance for gonadal reserve remains unclear. Funding: This
study was supported with an unrestricted research grant to Janna
Mittnacht from Pfizer.
P2-440
A Novel Androgen Receptor Gene Mutation in Two
Patients with a 46, XY Disorder of Sex Development
Marı́a Sanz Fernándeza, Marı́a Dolores Rodrı́guez Arnaoa,
Amparo Rodrı́guez Sáncheza, Esther González Ruiz de Leóna,
Mónica Fernández Canciob, Laura Audı́ Parerab

aUniversity Hospital Gregorio Marañon, Madrid, Spain; bHospital
Vall d’Hebron, Barcelona, Spain

Background: Androgen insensitivity syndrome in its
complete form (CAIS) is a disorder of hormone resistance
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characterised by a female phenotype in an individual with an XY
karyotype and testes producing age-appropriated normal concen-
trations of androgens. Pathogenesis is the result of mutations in
the x-linked androgen receptor (AR) gene, which encodes for the
ligand-activated AR. We report the clinical, biochemical and
molecular features of two affected sisters in whom a novel
mutation has been detected. Cases: Two sisters were referred
presenting primary amenorrhea. A 17-year-old woman (patient 1)
and her 15-year-old sister (patient 2) presented with normal breast
development (Tanner V) and absent axillary and pubic hair. The
phenotype and external genitalia were female. The endocrine
profile revealed elevated testosterone and abnormally high LH.
Patient 1: Testosterone:5.1 mg/l (2.7–8.3), LH:30 UI/l (2–9),
FSH:8 UI/l (2–10), Oestradiol:14 ng/l (20–45); Patient 2: Testos-
terone:2.7 mg/l (2.7–8.3), LH:36 UI/l (2–9), FSH:7 UI/l (2–10),
Oestradiol:12 ng/l (20–45). Transabdominal pelvic ultrasonogra-
phy showed internal gonads and absence of uterus. Karyotype was
46, XY. Analysis of AR showed a point mutation in intron 5, two
nucleotides preceding exon 6: c.2319-2AOG in both. This
nucleotide is located in the splice site regulatory transcription
region (AG/GT). It can, therefore, be predicted that this mutation
gives rise to an anomalous and inactive protein. At present,
gonadectomy has been deferred to complete puberal development
and optimize bone density, although it will be recommended from
the second decade of age to prevent the risk of gonadal tumours.
Conclusions: This mutation had not been previously reported.
AR gene mutation is the most frequent cause of 46, XY disorder of
sex development, with a clearly higher frequency in the complete
phenotype. Loss of function mutations can be found in most
women with suspected CAIS, but only in about 15-20% of subjects
with suspected partial androgen insensitivity syndrome (PAIS).
P2-441
The Effect and Pharmacokinetics of Percutaneous
Administration of Dihydrotestosterone Gel in
Chinese Children with Microphallus
Zhang Jun, Chen Qiuli, Guo Song, Du Minlian, Li Yanhong,
Ma Huamei, Chen Hongshan

Hospital of Sun Yat-Sen University, Guangzhou, China

Background: Percutaneous administration of dihydrotestos-
terone (DHT) gel has been successful used in promoting phallic
growth in children with micropenis. We investigated whether
percutaneous administration of DHT gel is similarly effective in
Chinese children with microphallus due to various etiologies.
Objective and hypotheses: To study the pharmacokinetics and
effect of percutaneous administration DHT gel in the Chinese
microphallus patients. Method: 14 patients (age range 1.45–8.47
years) with microphallus of miscellaneous etiologies were studied
prospectively. 2.5% DHT gel was applied to the phallus once daily
at a dose of 0.3–0.4 mg/kg body weight. Serum DHT concen-
trations were measured at 0, 2, 4, 8, 12 and 24 h following
application of DHT gel. Results: Peak DHT concentrations were
attained within 2–12 h after application of the gel and
subsequently remained within the pre-adolescence range in all
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but one patient, who remains consistently high level. An increase
in phallic growth, ranging from 0.2–1.7 cm in lehgth, 0.1–2 cm in
width, and 0.3–1 cm in circumstance was achieved after 3–4
months of treatment in all patients whose DHT concentrations
were maintained within pre-adolescence range. Conclusion:
Percutaneous administration of DHT in a dose of 0.3–0.4 mg/kg
once daily for a period of 3–4 months may be useful in the
management of patients with testosterone biosynthetic defects in
Chinese patients with micropenis prior to reconstructive surgery.
P2-442
Differential Regulation of Serum Sex Hormone
Binding Globuling in Polycystic Ovarian Syndrome
Girls in Relation to Weight
Marta Murillo-Vallésa, Marina Carbonell-Pratb,
Maria Luisa Granadab, Isabel Salinasc, Maria Martinez-Barahonaa,
Joan Bel-Comósa

aPediatric Department, Hospital Germans Trias i Pujol, Badalona,
Spain; bClinical Biochemistry Service, Hospital Germans Trias i
Pujol, Badalona, Spain; cEndocrinology and Nutrition Service,
Hospital Germans Trias i Pujol, Badalona, Spain

Introduction: It is thought that sex hormone binding protein
(SHBG) is involved in glucose homeostasis in addition to regulate
the levels of sex hormones. Clinical studies associate reduced
SHBG concentrations with insulin resistance (IR). Objective: To
evaluate the relationship of SHBG with IR and hyperandrogenism
markers in a group of adolescents affected with polycystic ovarian
syndrome (PCOS), and how weight could affect these markers.
Patients and methods: 35 women aged 12–19 years, who
fulfilled Rotterdam diagnostic criteria for PCOS were evaluated.
Glucose, insulin, SHBG, testosterone, LH and FSH were
determined among other biochemical variables. Homeostasis
model assessment-estimated IR (HOMA-IR) and free androgen
index (FAI) were calculated. Patients were divided into: normal
weight (BMI!25 kg/m2 (nZ17) and overweight/obesity (BMIO
25 kg/m2 (nZ19)). Results: SHBG was significantly lower (22.1G
11.8 nmol/l vs 35G16.9 nmol/l, PZ0.015) and HOMA-IR and
insulin were significantly higher (5.4G2.8 vs 2.3G0.63 PZ0.001;
25.6G13.7 mUI/ml vs 12.8G5.3 mUI/ml PZ0.003) in girls with
overweight/obesity respected to the normal weight group. In
overweight girls SHBG levels inversely correlated with BMI
(rZK0.521, PZ0.001), insulin (rZK0.476, PZ0.011), HOMA-
IR (rZK0.438, PZ0.025) and FAI (rZK0.651, P!0.001),
whereas in the normal-weight group SHBG inversely correlated
with FAI (rZK0.736, PZ!0.001), testosterone (rZK0.476,
PZ0.039) and hirsutism (rZK0.491, PZ0.033) and positively
with FSH (rZ0.589, PZ0.021). Stepwise regression analysis
showed HOMA-IR as the only independent variable explaining
43% of SHBG variability (PZ0.011) in overweight/obesity girls,
whereas in the normal weight group, FSH was the only
independent predictor explaining 34.7% of changes in SHBG
(PZ0.021). Conclusions: In girls affected with PCOS, serum
SHBG is subjected to different regulation according to the weight.
In overweight/obese group, HOMA-IR is an independent factor
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which explains SHBG variability, so this supports the hypothesis
that could be an early marker of IR in this group. However, in the
normal weight group SHBG variability is explained by FSH.
P2-443
Usefulness of 3D Ultrasonography for Assessment of
the Morphology of the Ovary in Adolescents with
Hyperandrogenism
Iwona Ben-Skowronek, Elzbieta Budzynska, Magdalena Wozniak,
Pawel Wieczorek

Medical University of Lublin, Lublin, Poland

Background: Polycystic ovary morphology (PCOM) in USG
should not be identified with polycystic ovary syndrome (PCOS)
and it is not a criterion for diagnosis of this syndrome in
adolescents. Objective and hypotheses: Assessment of the
usability of 3D ultrasonography in diagnostics of androgen excess
disorders. Method: 40 girls aged 14–18 with hyperandrogenism
were subjected to endocrinological examinations and transrectal
USG of the reproductive organ. The patients were divided into two
groups: I – girls with PCOS and II – girls that did not meet the
criteria for the diagnosis of PCOS (regularly menstruating girls).
Results: In both groups, there was a correlation between the size
of both ovaries and hyperinsulinaemia defined by the level of
insulinaemia O100 mU/l in 75 g oral glucose load test. No
correlation was found between the HOMA IR (PZ0.045 vs 0.968)
and the ovary volume; comparison of the groups showed that the
value was significantly higher only in group II (PZ0.005 vs
PZ0.218). There was no significant correlation between the
number of ovary follicles and insulinaemia (for OGGT;
PZ0.740and HOMA IR; PZ0.699). The mean level of androgen-
emia in groups I and II (FAIZ12.44 vs 5.97 respectively) and the
mean number of follicles in the right ovary (26.81 vs 17.89) were
significantly higher in the group of adolescents with PCOS.
Conclusion: Our observations indicate that, in adolescents with
hyperandrogenism, the size of the ovary rather than the number of
follicles correlates considerably better with endocrine disorders,
since androgens are produced in the interstitial ovary cells. It
seems that hyperinsulinaemia is one of the most important factors
determining the ovary size in adolescents. Evaluation of ovaries by
the 3D ultrasound technique facilitates accurate measurement of
the volume of the ovary and can be a useful tool for examination of
girls with hyperandrogenism.
P2-444
An Unusual Cause of Primary Amenorrhoea
Suggested by the Urine Steroid Profile
Noemi Auxiliadora Fuentes-Bolanosa, Norman Taylorb,
Christina Weia

aSt George’s Hospital, London, UK; bKing’s College Hospital,
London, UK
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Background: The optimal timing and appropriate first-line
investigations for delayed menarche in an otherwise well teenager
with fully developed secondary sexual characteristics is debatable.
Case presentation: A 15 year-old female presented with parental
concerns of cliteromegaly. Facial acne and primary amenorrhoea
were also noted. Pubic hair development started at age 10 years
and breast development age 12 years. Family history revealed
delayed menarche in her mother (age 17 years). On examination,
she was Tanner stage 4 (B4, P4) with normal height (SDS 1.55),
weight (SDS0.41) and BMI (SDSK0.26). On examination, the clitoris
was normal and there was no hepatosplenomegaly or masses on
abdominal palpation. Investigations to exclude adrenal causes
associated with primary amenorrhoea demonstrated normal LH
(6.2 UI/l), FSH (8.7 UI/l), androstendione (5.4 nmol/l), DHEAS
(1 umol/l) and 17OH-Progesterone (1.8 nmol/l), but elevated
testosterone (5.3 nmol/l). Transabdominal pelvic ultrasound (US)
scan was normal. The 24-h urinary steroid profile (USP) revealed
high a-cortolone (1592 mg/24 h (N: 738G183)) compatible with
portal hypertension; androstenetriol (2646 mg/24 h (N: 107G62))
was significantly elevated and tetrahydrocortisol (1237 mg/24 h (N:
1683G355)) low. Repeat analysis post Dexamethasone suppres-
sion showed a similar profile and excluded exogenous sources of
steroid. Further investigations confirmed autoimmune hepatitis.
Referral was made to a paediatric liver unit. Conclusion: Initial
investigations were guided by the patient’s clinical features. The
diagnosis was suggested by the urine steroid profile requested to
exclude adrenal pathology. Clinical stigmata of chronic liver
disease were absent. The relative increase of a-cortolone in the
USP has previously been demonstrated in cirrhosis, but raised
androstenetriol has not been previously reported. There was also a
low ratio of cortisone (11-oxy) relative to cortisol (11-hydroxy)
metabolites, which is not an invariant feature, but is likely to reflect
impairment of 11-hyroxysteriod dehydrogenase-1 in hepatocytes.
Although primary amenorrhoea is often physiological in teenage
girls, it may also be the first presenting sign of an underlying
chronic disease. Careful evaluation is always needed. o avoid
missing an alternative diagnosis.
P2-445
The Late Effects after the Haematopoietic Stem Cells
Transplantation for Patients with Non-Neoplastic
Disease
Akito Sutani, Yuichi Miyakawa, Atsumi Tsuji, Yuki Aoki,
Kei Takasawa, Masatoshi Takagi, Kohsuke Imai, Kenichi Kashimada,
Tomohiro Morio

Tokyo Medical and Dental University, Tokyo, Japan

Background: As a curative therapy, haematopoietic stem cells
transplantation (HSCT) has been also used for patients with non-
neoplastic diseases such as aplastic anemia, primary immuno-
deficiency, and some congenital metabolic diseases. For these
diseases, the intensity of the conditioning has been reduced
comparing to that of malignancy diseases. Therefore, late effects of
HSCT for non-neoplastic diseases has been expected to be milder
than that for neoplastic diseases, however few studies have been
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reported and clinical details are not elucidated yet. Objective and
method: Since 1983–2013, 73 of non-neoplastic disease patients
of our institute were received HSCT, and 19 patients were followed
up to date (three: severe combined immunodeficiency disease
(SCID), two: severe congenital neutropenia, four: Wiskott-Aldrich
syndrome (WAS), four: CD40L deficiency, three: aplastic anemia
(AA), one each: Chronic Mucocutaneous Candidasis, Ectodermal
dysplasia with immunodeficiency, EB virus associated hemopha-
gocytic syndrome). We retrospectively analysed the clinical
courses of post-HSCT patients with non-neoplastic diseases.
Results: Because x-linked diseases (SCID, WAS and CD40LD) are
main causes of immunodeficiency, the number of males was larger
than that of females (16:3). The median age of the patients was
14.0G10.7 (range: 2–41, median: 12.2), and the mean age at HSCT
was 5.9G6.4 (range: 0–21, median: 3.0). We observed two patients
with growth failure whose heights were !K3 S.D., three with
hypogonadism and one with subclinical hypothyroidism. Steroid
therapy for GVHD could be a risk for short stature. (Fisher’s exact
test, PZ0.036), however, other risks for these endocrinological
abnormalities, especially gonadal failure were not identified.
Conclusion: Our study revealed HSCT causes late effects even
in patients with non-neoplastic disease. In order to clarify the
clinical details, further large scaled studies are necessary, and our
study suggests the clinical importance of late effects of post HSCT
patients with non-neoplastic disease.
P2-446
BMI Negatively Correlates with GH Response to
GH Provocation Testing
Ioannis-Anargyros Vasilakisa, Ruth Gauschec, Christoph Begerc,
Juergen Kratzschb, Wieland Kiessa, Antje Koernera, Roland Pfaefflea,c

aPaediatric Department, Paediatric Endocrinology and Diabetology
Unit, University Hospital Leipzig, Leipzig, Germany; bInstitute for
Laboratory Medicine Clinical Chemistry and Molecular Diagnostics,
University of Leipzig, Leipzig, Germany; cCrescNet, University of
Leipzig, Leipzig, Germany

Background: In adults it has been shown, that GHmax values
after provocation testing are negatively correlated to BMI.
Preliminary studies in children have found a similar correlation.
Consequently children with elevated BMI would be overdiagnosed
with GHD. However, studies so far were too small to define this
correlation exactly. This would be a condition to judge whether
and to what extend adjustments of GH cut-off levels should be
considered also in children with elevated BMIs. Objective and
hypotheses: To establish a more precise correlation between BMI
and GH peak levels in GH provocation tests in a larger cohort of
children with short stature. Method: Using the local CrescNet
database we retrospectively investigated data from 804 children
with short stature who were tested between 2004 and 2014. A total
of 1109 GH stimulation tests were performed (812 arginine
initially, and 297 glucagon as confirmatory test). Children with
known syndromes (i.e. UTS), severe chronic illness, or under
antipsychotic or sex steroid medication were excluded from study.
A linear model was used to assess the correlation between
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BMI-(SDS) and GHmax. We divided the GH stimulation tests in
two groups (prepubertal: 905 and pubertal: 204) to account for
possible effects of puberty on GH secretion. Also the correlations
of GHmax to BMI-SDS was compared in respect to whether the
fixed cut-off level for GHD (7.09 ng/ml) was reached or not.
Results: There was a significant (negative) correlation of BMI-
SDS and the GH max levels reached during stimulation tests. This
correlation was neither altered when studied according to gender
of the probands nor by the substance used for testing. Also, this
(negative) correlation was not found to be significantly changed by
puberty, although GHmax levels in average were significantly
higher in pubertal children. Finally, in prepubertal children no
significant difference of this correlations (r2: 0.458, P-value:
!2.2e-16) was observed between children with and without
GHD (cut-off GHmax O7.09 ng/ml). Conclusion:We found that
increasing BMI significantly and negatively influences GH max
values in both arginine and glucagon GH stimulation tests. As this
effect is similarly observed on ‘both sides’ of established cut-off
levels for GHD, BMI should be taken into account when
interpreting GH stimulation tests by development of a correction
factor. BMI must be taken into account when interpreting GH
stimulation tests and the development of a correction factor, could
be very helpful in order not to overdiagnose GHD.
P2-447
SHOX Mutation Spectrum in an Unbiased Cohort of
585 Patients Referred for Leri-Weill
Dyschondrosteosis or Idiopathic Short Stature
Alberta Belinchóna,b, Sara Benito-Sanza,b, Carolina de la Torrea,
Ana C Barreda-Bonı́sb,c, Isabel González-Casadob,c, Karen E Heatha,b

aInstitute of Medical and Molecular Genetics (INGEMM), Hospital
Universitario La Paz, IdiPAZ. CIBERER, ISCIII, Madrid, Spain;
bSkeletal Dysplasia Multidisciplinary Unit (UMDE), Hospital
Universitario La Paz, Universidad Autonóma de Madrid, IdiPAZ,
Madrid, Spain; cDepartment of Pediatric Endocrinology, Hospital
Universitario La Paz, UAM, Madrid, Spain

Background: SHOX encodes a transcription factor implicated
in skeletal development. Approximately 70% and w2.5% of Leri-
Weill dyschondrosteosis (LWD) and idiopathic short stature (ISS)
patients, respectively, have a defect in SHOX or its regulatory
regions. Objective and hypotheses: i) To perform SHOX
mutation screening in a cohort of 585 patients referred with a
clinical suspicion of LWD or ISS. ii) To determine which is the
SHOXmutation spectrum in an unbiased cohort.Method: A total
of 585 patients were referred for SHOX analysis during the last
16 months. Mutation screening of SHOX and its regulatory regions
was performed by MLPA, HRM and Sanger sequencing. In silico
pathogenicity analysis was undertaken using Alamut V2.6. Family
analysis was undertaken when possible. Results: Molecular
defects in SHOX or its enhancers were identified in 75 probands
(14%), 65 referred for LWD and 10 for ISS. All mutations were
observed in heterozygosity except for one LWD individual who
was homozygous for the common 47.5 kb PAR1 deletion. The
mutation spectrum encompassed: 18 (24%) SHOX encompassing
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deletions, 27 (36%) PAR1 enhancer deletions (18 were the
common w47.5 kb deletion), 25 (33%) SHOXmissense or splicing
mutations (9 were p.A170P), 1 (1%) SHOX duplication and 4 (6%)
enhancer duplications. Five of the mutations are novel: four
missense and one exon 6a deletion. Conclusion: SHOXmutations
were identified in 14% of an unselected cohort of LWD and ISS
referrals. SHOX mutations accounted for 59% of the mutations
whilst the remaining 41% were PAR1 deletions encompassing
enhancer sequences. The frequent w47.5 kb deletion is the most
common mutation (24%) in our cohort. Interesting cases include:
i) The identification of the first deletion of a unique SHOX exon;
and, ii) The identification of a homozygous SHOX downstream
enhancer deletion in a patient with LWD, showing the variable
expressivity of some SHOX alterations. Funding: This work was
supported by a MINECO grant (SAF2012-30871) and the
EndoScreen project (IdiPaz and UAM).
P2-448
Determination of the Pathogenicity of SHOX P2
Promoter Variants, Identified in Patients with
Léri-Weill Dyschondrosteosis or Idiopathic Short
Stature
Alberta Belinchón, Sara Benito-Sanz, Karen E Heath

Institute of Medical and Molecular Genetics (INGEMM) and
Skeletal Dysplasia Multidisciplinary Unit (UMDE), Hospital
Universitario La Paz, Universidad Autonóma de Madrid, IdiPAZ,
CIBERER, ISCIII, Madrid, Spain

Background: Expression of SHOX, a transcription factor
implicated in skeletal development, is regulated by the interaction
of two promoters, weak, P1 (exon 1) and strong, P2 (exon 2), with
at least, seven enhancers. SHOX haploinsufficiency, due to
mutations in SHOX or its enhancers, explains w70% of Leri-
Weill dyschondrosteosis (LWD) and w2.5% idiopathic short
stature (ISS) cases whilst the underlying molecular mechanism in
the remaining is unknown. Objective and hypotheses: Several
SHOX promoter variants have been reported but their patho-
genicity is unknown. We set out: i) To determine the pathogenicity
of the SHOX P2 promoter variants detected in LWD/ISS patients
(LOVD SHOX database); ii) To screen the SHOX P2 promoter in
our LWD/ISS cohorts with no known SHOX defect. Method:
i) Functional characterization of six SHOX P2 promoter variants
reported in LWD/ISS patients, by dual-promoter-luciferase
experiments in U2OS cells. ii) Mutation screening of P2 in two
LWD/ISS cohorts: Cohort-A: 124 patients with suspected LWD
without a known SHOX defect; Cohort-B: 1031 LWD/IISS
referrals for SHOX testing. Results: Functional assays showed a
significant decrease in luciferase expression for variant, c.-243GO
A, compared to wild-type. No P2 variants were observed in cohort
A, whilst in cohort B, 10 c.-65COA and six c.-55COT variants
were detected. Conclusion: The observation that the c.-243GOA
variant reduced promoter activity and that it cosegregates with the
LWD phenotype in a family, suggests that it is a pathogenic
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mutation. The two variants observed in cohort-B, have been
shown by us and others to also cosegregate with LWD in two/three
generations, but as with the other three variants, did not reduce
promoter activity. Despite this, they still may affect SHOX
expression by an alternative mechanism, such as affecting the
interaction with SHOX enhancers. In conclusion we have
confirmed the pathogenicity of one variant but further experi-
ments are required for the remaining five variants. Funding: This
work was supported by a MINECO grant (SAF2012-30871) and
the EndoScreen project (IdiPaz and UAM).
P2-449
Risk for Non-Alcoholic Fatty Liver Disease in Young
Adults Born Preterm
Laura M Breij, Gerthe F Kerkhof, Anita C S Hokken-Koelega

Erasmus MC/Sophia Children’s Hospital, Rotterdam,
The Netherlands

Background: Non-alcoholic fatty liver disease (NAFLD) is
considered the hepatic manifestation of metabolic syndrome.
Accelerated catch-up in weight during infancy in subjects born
term has been associated with increased risk for NAFLD in
adulthood, but this association has not been studied in subjects
born preterm. Objective and hypotheses: To investigate the
associations of birth weight, gain in weight for length and
accelerated catch-up in weight in the first year after term age with
the fatty liver index (FLI) in young adults born preterm. Method:
In 162 adults aged 18–24 years with a gestational age !36 weeks,
we determined BMI, waist circumference, serum triglyceride,
gamma-glutamyltransferase (g-GT), alkaline phosphatase (ALP),
alanine aminotranserase (ALT), and aspartate aminotransferase
(AS) levels. FLI (0–100) was calculated. Associations between birth
weight SDS, first year gain in weight- and length SDS after term
age and FLI were assessed. In addition, we performed comparisons
between subjects with and without accelerated catch-up in weight
in the first year after term age. A FLI-score (low, intermediate, high
risk for NAFLD) was assigned to each participant to determine
clinical relevance, and ordinal regression analyses were performed.
Results: Accelerated gain in weight in the first three months after
term age was associated with FLI as a continuous variable, whereas
gestational age and low birth weight were not. Of the subjects with
accelerated catch-up in weight for length after term age, 7.3% had a
high FLI at the age of 21 years, whereas none of the subjects
without accelerated catch-up in weight had a high FLI.
Conclusion: Our study shows that accelerated infant weight
gain after term age is associated with increased risk for developing
NAFLD in young adults born preterm. Funding: The study was
financially supported by Netherlands Organisation for Scientific
Research (A C S H-K. received the ASPASIA award, Grant
015 000 088), and by grants from Revolving Fund 2001,
Trustfonds, Erasmus University Rotterdam, the Jan Dekker-
stichting/Dr Ludgardine Bouwmanstichting, Stichting De Drie
Lichten and an investigator-initiated research grant provided by
Pfizer Inc., USA.
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P2-450
Pharmacokinetics and Efficacy of a Long-Acting
Human GH with Fc Fusion Protein
Sujin Kima, Dong-Kyu Jinb, Sungyoon Chob, Rimm Huhb,
Jinsup Kimb, Aram Yangb, Hyunhee Kwakc

aDepartment of Pediatrics, Myongji Hospital, Goyang, Republic of
Korea; bDepartment of Pediatrics, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of
Korea; cBiopharmaceutical Research Laboratory, Dong-A Pharm.
Co. Ltd., Yongin, Republic of Korea

Background: Recombinant human GH (rhGH) therapy
requires daily s.c. injections, this inconvenient treatment regimen
results to poor compliance of the patient. Thus, to improve patient
compliance, long-acting rhGH products including various protein
fusion techniques have been in development during past 15 years.
Objective and hypotheses: In this study, we describe the
pharmacokinetics and efficacy of a novel long-acting GH using
Fc fusion protein (rhGH-Fc) in animal study. Method: The
pharmacokinetics and pharmacodynamics of rhGH-Fc were
assessed in male SD rats and hypophysectomized rats. Results:
A single s.c. injection dose of 1.0 mg/kg of rhGH-Fc had a slower
absorption phase, greater Cmax, and remained significantly
elevated for at least 7–10 days compared with daily s.c. injection
dose of 0.2 mg/kg of rhGH in S.D. rats. In efficacy study, there were
no significant differences between rhGH (daily dose of 15 mg/a-
nimal for 14 days and rhGH-Fc (weekly dose of 240 mg/animal for
14 days with a dosing interval of a week) in hypophysectomized
rats, as assessed by changes in body weight and the width of the
tibial growth plate. Conclusion: rhGH-Fc may provide the
potentiality that one of the novel long-acting rhGH products
will be administered up to weekly form. Further evaluation
including measurements of anti-rhGH-Fc antibody titer in animal
and human, and study for other safety problems such as injection-
site lipoatrophpy should be needed.
P2-451
SHOX Deficiency: Clinical, Radiological Signs and
Value of Screening Scores
Giulia Genonia, Sandra Espositoa, Valentina Agarlaa, Alice Monzania,
Matteo Castagnoa, Silvia Ravioloa, Antonella Petria,
Flavia Prodama,b, Simonetta Bellonea,b, Gianni Bonaa

aDepartment of Health Sciences, Division of Pediatrics, University of
Piemonte Orientale ‘A. Avogadro’, Novara, Italy; bEndocrinology,
Department of Translational Medicine, University of Piemonte
Orientale ‘A. Avogadro’, Novara, Italy

Objective and hypotheses: We studied the prevalence of
deficiency in the short stature homeobox containing gene (SHOX)
in short-statured children and analysed clinical and radiological
signs. Method: A total of 162 children aged 1–17 years (53%
females, 67% prepubertal, median age 6.6 years, median height
SDS K1.7) presenting with short stature between 2008 and 2014,
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were analysed for SHOX mutations by direct sequencing and
multiplex ligation probe-dependent amplification analysis.
Children with SHOX deficiency (SHOX-D) were compared to
1:2 age- and gender- matched children without SHOX deficiency
with respect to radiological findings and anthropometrics.
Results: We identified 8 (4.9%) patients with SHOX-D and
functionally relevant SHOX variations: one (12.5%) subject had a
deletion, two children (25%) demonstrated a deletion in the
enhancer domain, and five (62.5%) patients showed a point
mutation in the coding region. The two groups did not differ with
respect to height SDS, BMI SDS, or target height SDS. Subjects
with SHOX mutations demonstrated significantly more frequently
micrognathia. While none of the controls showed radiological
signs, 25% of SHOX-D patients demonstrated Madelung
deformity (P!0.05). The ratio of arm span to height did not
significantly differ between the two groups while sitting height-
to-height ratio was increased in SHOX-D children (P!0.05). The
arm span to height ratio and the Rappold score showed the highest
sensitivity to detect SHOX deficiency, while sitting height-
to-height ratio demonstrated the best positive predictive value.
The negative predictive values did not differ between the various
scores. However, screening criteria would not identify some
SHOX-D patients. Conclusion: The phenotype of children with
SHOX deficiency is highly variable. Moreover, clinical and
radiological features are nonspecific or difficult to highlight,
limiting their diagnostic value thus many subjects may be missed.
P2-452
Skeletal Dysplasia with Short Stature and a
Larsen-Like Phenotype due to a Homozygous
Mutation in B3GAT3
Elisabeth Steichen-Gersdorfa, Franco Lacconeb

aMedical University, Innsbruck, Austria; bInstitute of Medical
Genetics, Vienna, Austria

Background: Proteoglycans are abundant and structurally
complex bio macromolecules. They reside on the cell surface and
are a major component of the extracellular matrix including bone.
Defective formation of proteoglycans may case pleiotropic
connective tissue syndromes including EDS-like and Larsen
syndrome–like phenotypes. Objective and hypotheses: We
report on a girl with disproportionate short stature and joint laxity
with pes planus and radial head dislocation. She was previously
assigned to Spondyloepimetaphyseal dysplasia with joint laxity
type 1 (SEMDJL1) which is characterised by vertebral abnorm-
alities and ligamentous laxity that result in spinal misalignment
and progressive severe kyphoscoliosis and respiratory compromise
resulting in early death. The phenotype was similar, but except
atlantoaxial hypermobility she did not develop scoliosis. This
prompted us toWhole-Exom-Sequencing for a recessive mutation.
Nonaxial skeletal involvement included elbow deformities with
radial head dislocation, genu valgum, flat feet, and tapered fingers
with spatulate distal phalanges. The girl had a round face, flat
midface, prominent eyes with blue sclerae, and a long philtrum.
Decreased bone density was confirmed in the patient (z-score at
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the hip K3.3). Final height was 130 cm (K5.3 SDS), weight 37 kg
(!3rd centile), normal cognitive function. Results: We add an
additional patient to a group of patients with short stature and
joint laxity caused by mutations in the linker region of
glycosaminoglycans (GAG) including syndromes with mutation
in B3GAT3, B3GALT6 (Ehlers-Danlos- like), B4GALT6 (Ehlers-
Danlos-like syndrome with kyphoskoliosis), and B4GALT7
(Larsen of Reunion Island syndrome). Conclusion: Whole
Exome Sequencing by SOLID 5500 (ThermoFIsher) revealed a
homozygous missense mutation in B3GAT3-gene coding for
Glucoronyl-transferase I (enzymatic step in the Golgi apparatus
for a linkage region synthesis of proteoglycans i.e heparan sulfate):
c.416COT, p.Thr139Met.
P2-453
Cross-Sectional and Longitudinal Follow-Up of
Changes in Glucose Metabolism in Prepubertal
GH-Treated SGA-Patients: Results of an Unicentric
Study
Carmen Sydlik, Susanne Bechtold, Claudia Weissenbacher,
Julia Roeb, Matthias Buckl, Stefanie Putzker, Heinrich Schmidt

Children’s Hospital Ludwigs-Maximilians-University, München,
Germany

Background: Several studies show impaired glucose tolerance
at a certain number of years after start of growth hormone in SGA-
children. Objective and hypotheses: To perform a longitudinal
and cross-sectional evaluation of the oGTTs (glucose-insulin-
pairs) in prepubertal GH-treated SGA-children and to evaluate if
ISI and HOMA are effective surrogates for glucose tolerance and of
prognostic value (0–1 year data).Method: In 81 prepubertal SGA-
children oGTT, HOMA and ISI were determined before start and
yearly under GH-treatment until puberty (maximum 4 years of
treatment). Results: In oGTT, highest values for glucose and
insulin were seen at 30 min in all years: maximum values for
glucose at 0–2 years, for insulin between 1 and 3 years of
treatment. Mean glucose/insulin-ratio continuously decreased.
HOMA increased until 3 years (0.8G0.5 to 1.6G1.2). ISI
continuously decreased from 0 to 4 years (14.9G9.8–6.4G1.2).
3/81 children showed 0-min-glucose values O100 mg/dl indicat-
ing impaired fasting glucose (IFG) even before GH-treatment,
7/81 120-min-values O140 mg/dl (IGT) and three elevated fasting
insulin (O10 mU/ml). None of them had pathologic oGTTs later.
Only 4/81 had pathologic HOMA (O2.5) and/or ISI (!5) at
baseline. After 1 year of treatment 7/72 showed IFG, 2/72 IGT, five
fasting insulin O10 mU/ml. 5/72 showed elevated HOMA and
8/72 decreased ISI (mostly not the same as at 0 years). 9 of 59
followed for O1 year who had any abnormal value before changed
to normal. 16/59 who had completely normal tests at 0 and 1 year
showed at least one pathologic value later. Conclusion:We found
continuously raising insulin resistance until at least 4 years of
GH-treatment. 30-min-values always were the highest (not
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represented in ISI-index!). As HOMA and ISI can deteriorate
independently of each other, if surveillance of glucose homeostasis
shall be performed, determining only the fasting values is not
sufficient and in oGTT also the 30-min-results should be
considered. Neither baseline nor 1-year-data for HOMA, ISI
and/or oGTT are of prognostic value for the further development
of glucose tolerance during GH-therapy. In our collective
temporarily pathologic values had no therapeutic consequence
and none of the patients developed diabetes.
P2-454
Growth Pattern in Children Affected of Lowe
Syndrome – Descriptive Multicentre International
Study: Preliminary Data
Larisa Suarez-Ortegaa, Anna Casteràs Románb, Marisa Lorancac,
Jaime Sánchez del Pozod, Rare Commons Groupe

aDivision of Pediatric Endocrinology, Hospital Sant Joan de Déu,
Barcelona, Spainp; bDivision of Endocrinology, Hospital Vall
d’Hebron, Barcelona, Spain; cPediatric Endocrinology, Madrid,
Spain; dDivision of Pediatric Endocrinology, Hospital Universitario
12 de Octubre, Madrid, Spain; ewww.rarecommons.org, Hospital
Sant Joan de Déu, Esplugues, Barcelona, Spain

Background: Lowe syndrome or oculocerebrorenal syndrome
is a very rare condition (1:50 000) caused by mutations in the
OCRL1 gene. It is an x-linked disorder characterized by congenital
cataracts, renal tubular dysfunction, neurological defects (general-
ized hypotonia and mental retardation) and growth disorders.
Growth pattern in Lowe syndrome has not been described in
population-based studies so far. Objective: Descriptive multi-
center international study aimed to describe growth pattern in
Lowe syndrome affected subjects. Method: 47 subjects have been
identified around the world. Auxologic data of 14 subjects (age
3–24 years) with Lowe syndrome from Spain (nZ8), Italy (nZ5)
and Argentina (nZ1) were reported through a web-based
questionnaire. Results: Length/height is expressed as followed in
mediaGS.D. 3 month: 61.2G2.75; 6 month: 65.8G1.94; 9 month:
69.7G2.39; 12 month: 71.3 cmG4.97; 18 month: 75.4 cmG3.37; 2
years: 78.9G7.13; 3 years: 84.6G7.43; 4 years: 86.8G6.38; 5 years:
90.4G7.82; 6 years: 96.8G5.19; 7 years: 102G5.29; 8 years:
106.2G4.54; 9 years: 111.3G4.92; 10 years: 118.3G1.53; 12 years:
124.3G0.35. Only one subject older than 13 years was identified
with the following height measurements: height at the age of 13,
15, 16 and 23 were 130, 135, 149 and 158 cm respectively.
Conclusion: Data regarding growth patterns of children affected
of Lowe-syndrome would enhance to design specific growth charts
for children with this condition. Lowe syndrome as well as other
rare conditions requires joint efforts and advocacy of both
healthcare members and patient’s families to go further in the
knowledge of the disease. ‘Rare Commons’ online platform is a
collaborative project network (including families and doctors) to
gain knowledge in rare diseases.
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Effect of Aromatase Inhibitor Treatment During
Adolescence on the Final Adult Height in Males with
Idiopathic Short Stature
Li Yan-hong, Du Min-lian, Ma Hua-mei, Chen Hong-shan,
Chen Qiu-li, Zhang Jun

Hospital of Sun Yat-Sen University, GuangZhou, China

Background: Aromatase inhibitors (AIS) can block the
conversion of androgens to estrogens, thus can be used to delay
bone maturation in males, however, the effect on improvement of
final adult height (FAH) is still controversial. Objective and
hypotheses: A prospective study was performed to evaluate the
effect of letrozole used on the FAH in males with idiopathic short
stature (ISS). Method: 55 boys with ISS and had entered puberty
were separated into three groups: group 1 (NZ22), received
letrozole 1.5w2 mg/m2 per day, for (2.11G0.66) years. Group 2
(NZ20), GnRHa for (2.00G0.54) years. Group 3 (NZ15),
without interventions. Results: i) Height velocity (HV) in the
first 6 months, second 6 months, third 6 months separately during
therapy were (8.35G1.70) cm/year, (7.42G1.92) cm/year, (6.23G
2.08) cm/year respectively in group1, significantly more than that
in group2: (7.20G1.77) cm/year, (4.75G1.42) cm/year, (4.37G
1.01) cm/year, (PZ0.04,P!0.01,P!0.01). ii) OBA/OCA during
the first year and the second year were (0.67G0.09) and (0.50G
0.15) in group 1 respectively, more than that in group 2: (0.61G
0.16) and (0.44G0.33) respectively, (PZ0.04, PZ0.05). But no
significant differences of OHtSDSBA were found between group 1
and group2, (0.96G0.48) vs (0.62G0.61) (PO0.05). iii) FAH in
groups 1 and 2 had no differences: (170.27G4.28) cm vs (168.55G
5.60) cm (PO0.05), but higher than predicted AH before
treatment (161.25G2.50 cm, 162.33G3.33 cm) and FAH in
group 3 (161.96G3.57)cm (P!0.01). iv) During letrozole therapy,
LDL decreased slightly: (1.49G0.23) mmol/l vs (1.71G0.40)
mmol/l (P!0.01), however, no significant changes of TG, LDL,
HOMA-IR were found. Conclusion: Long term letrozole therapy
during puberty in male with ISS can delay bone maturation
without obviously decrease of linear growth, and thus can improve
the FAH.
P2-456
The Effect of Inhaled Glucocorticoid Therapy on
Growth Patterns in Pre-Pubertal Children with
Asthma Compared to Controls
Chiara De Leonibusa, Zane Rozeb, Marina Attanasia,
Maria Loredana Marcovecchioa,c, Sabrina Di Pilloa,
Francesco Chiarellia,c, Angelika Mohna,c

aDepartment of Pediatrics, University of Chieti, Chieti, Italy; bRiga
Stradins University Faculty of Continuing Education, Children’s
Clinical University Hospital, Riga, Latvia; cCenter of Excellence on
Aging, G. D’Annunzio University Foundation, University of Chieti,
Chieti, Italy
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Background: Controversial data exist on the possibility that
inhaled glucocorticoids (IGs) affect growth in children with mild-
to-moderate asthma. The majority of these studies are short-term
reports lacking long-term assessment until the achievement of
final height (FH). Objectives: To assess whether IGs affect growth
and FH in asthmatic children compared to controls. Methods:
113 asthmatic (57/56 (males/females)) were compared to 66
control children (29/37 (males/females)). Asthmatic children
presented mild-to-moderate asthma and had exclusive IGs
(budesonide (nZ36) vs fluticasone (nZ43) vs mometasone
(nZ34)) for a mean-period of 6.56G1.20 years and a mean-
cumulative dose of 560.07G76.02 mg. Height and weight were
retrospectively collected at four study-visits (pre-puberty, onset
and late puberty, FH) and converted to S.D. scores (SDS). Growth
trajectories were assessed: i) in puberty, using peak height velocity
(PHV) and pubertal height gain-SDS (PHG-SDS); ii) until FH
achievement, using FH-SDS and FH gain-SDS (FHG-SDS).
Repeated measurement analysis was performed across longitudi-
nal study-visits. A general linear model (GLM) was performed in
asthmatic group evaluating the effect of glucocorticoid type,
treatment duration and cumulative dose on FH-SDS corrected for
age, gender, weight-SDS and asthma severity. Results: At pre-
puberty age, height and weight-SDS were similar between the
groups (PO0.05). Height-SDS progressively declined over the
study period in asthmatic patients from pre-puberty to FH
(P-trendZ0.002), whereas it did not change over time in controls
(P-trendO0.05). Asthmatic children showed decreased PHG-SDS
compared to controls (K0.30G0.93 vs 0.02G0.46, PZ0.016) and
lower PHV (5.77G3.13 vs 7.49G2.04, PZ0.001). FH-SDS was
significantly reduced in asthmatic group compared to controls
(K0.24G0.39 vs 0.20G0.60, PZ0.004), as well as FHG-SDS
(K0.56G0.76 vs 0.04G0.42, P!0.001). The GLM showed a
significant effect of glucocorticoid type, duration and cumulative
dose on FH-SDS (P!0.05). Conclusions: IGs affect pubertal
growth determining reduced FH in children with asthma
compared to controls, in a dose and duration-dependent manner.
P2-457
Low Plasma Ghrelin Levels in Children with Severe
Protein Energy Malnutrition
V Harikrishnan, Rakesh Kumar, Naresh Sachdeva, Devi Dayal

Post Graduate Institute of Medical Education and Research
(PGIMER), Chandigarh, India

Background: Protein energy malnutrition (PEM) is a
catabolic state with altered energy balance and anorexia. Ghrelin
is a peptide hormone, produced by neuro-endocrine cells in the
stomach, which stimulates appetite, increases food intake and
growth hormone release. Although many trials have shown short
term efficacy of ghrelin to increase appetite in anorexic and
cachectic patients, data on the children with PEM is scarce.
Objective and hypotheses: The study was conducted to
ascertain difference in plasma ghrelin levels among children with
varying grades of PEM and healthy controls. Method: A cross-
sectional observational study was conducted over 1 year period in
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hospital setting. A total of 78 children (mean age: 26.71G16.47
months, 49 males and 29 females) including 59 with PEM and 19
healthy controls were enrolled in the study. Children with PEM
were classified as mild, moderate and severe as per WHO criteria
for malnutrition. Children with concomitant chronic systemic
illnesses causing malnutrition were excluded from the study. The
study population was divided into three groups: 36 children with
severe PEM, 23 children with mild to moderate PEM and 19
children as controls. Plasma fasting ghrelin levels were measured
using radioimmunoassay. Median with inter-quartile ranges (IQR)
values of plasma ghrelin levels in three groups were compared.
Results: Median serum ghrelin level in severe PEM group was
1.942 ng/ml (IQR: 0.064, 9.506), in mild to moderate PEM
was 17.662 ng/ml (IQR: 1.658, 40.129) and in control group was
17.525 ng/ml (IQR: 0.626, 27.361). The median ghrelin levels were
significantly low (P-value, 0.027) in severe PEM group when
compared to mild to moderate PEM group. Conclusion: The
plasma ghrelin levels are significantly reduced in children with
severe PEM when compared to mild to moderate PEM. Funding:
This work was supported by Indian Council of Medical Research
in form of Rs 15000/- thesis grant.
P2-458
Sleep Apneas in Silver Russell Syndrome: A Constant
Finding
Eloı̈se Giabicania,b, Michèle Bouléc, Eva Gallianid, Irène Netchinea,b

aSorbonne Universités, UPMC Univ Paris 06, Paris, France; bAP-HP,
Hôpital Armand Trousseau, Explorations Fonctionnelles Endocri-
niennes, Paris, France; cAP-HP, Hôpital Armand Trousseau,
Explorations Fonctionnelles Respiratoires, Paris, France; dAP-HP,
Hôpital Necker Enfants Malades, Chirurgie Maxillo-faciale et
plastique, Paris, France

Background: Imprinting disease such as Prader-Willi syn-
drome (PWS) are associated with pathological sleep due to central
and obstructive apneas. No data are available concerning Silver
Russell syndrome (SRS) but most patients describe day asthenia
and snoring. These patients also often present with maxillo-facial
malformations. Aims and objectives:We wanted to characterise
sleep in SRS and evaluate GH therapy possible effect on it.
Methods: We analysed 54 sleep polygraphies and polysomno-
graphies in 40 patients with genetically proven SRS (i.e 31 with
11p15 epimutation and nine with mUPD7), 19 prior to GH
therapy, 34 during GH therapy and one after GH therapy. Five
patients had sleep evaluation prior and after GH therapy initiation.
Results: Sleep showed pathological patterns in all but one children
before GH therapy (nZ19). Obstructive apneas were mainly
implicated with a mean obstructive respiratory events index (REI)
of 4.5 (1.2–16.4). Large tonsils were identified in eight patients by
ear-nose-throat (ENT) examination, half were removed. Sleep
abnormalities were severe in two patients, moderate in 11 and mild
in five before GH therapy. We performed five polysomnographies
with a sleep efficiency of 80.3% and microwakennings index of
14.2 per h. The mean REI was 5.6 (0–18.5) in all recordings.
Preliminary results showed no worsening of the REI after GH
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initiation. Conclusion: Patients with SRS present sleep obstructive
apneas syndrome that should be evaluated before GH therapy
onset. Maxillo-facial abnormalities and tonsil hypertrophy could
be implicated in such sleep pattern and we recommend systematic
evaluation in SRS patients, preferably before GH therapy
initiation, even if it seems to have no worsening effect on sleep
features. High microwakennings index could contribute to day
asthenia often describe in SRS patients. Caution should be given to
central apnea presence even if not predominant they could testify
of hypothalamic involvement as in PWS patients.
P2-459
Heterozygous NPR2 Mutations Cause
Disproportionate Short Stature, Similar to Léri-Weill
Dyschondrosteosis
Alfonso Hisado-Olivaa,b, Ana Isabel Garre-Vázqueza,
Fabiola Santaolalla-Caballeroa, Alberta Belinchóna,b, Ana
Coral Barreda-Bonisc, Gabriela A Vasquesd, Joaquin Ramireze,
Cristina Luzuriagaf, Isabel González-Casadoc, Sara Benito-Sanza,b,
Alexander A Jorged, Angel Campos-Barrosa,b, Karen E Heatha,b
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Raras (CIBERER, U753), Instituto Carlos III, Madrid, Spain;
cDepartment of Pediatric Endocrinology, Hospital Universitario La
Paz, Universidad Autónoma de Madrid, Madrid, Spain; dUnidade de
Endocrinologia Genetica, Laboratorio de Endocrinologia Celular e
Molecular LIM-25, Universidade de São Paulo, São Paulo, Brazil;
eDepartment of Endocrinology & Nutrition, Hospital Universitario
Prı́ncipe de Asturias, Alcalá de Henares, Madrid, Spain; fDepartment
of Pediatric Endocrinology, Hospital Marqués de Valdecilla,
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Background: Mutations in SHOX or its regulatory regions
have been detected in w70% of Léri-Weill dyschondrosteosis
(LWD) and w2.5% of idiopathic short stature (ISS) cases,
suggesting the implication of other genes or loci. Recent studies
have identified NPR2 defects in ISS patients. Objective and
hypotheses: To investigate if NPR2 mutations can account for a
proportion of the cases referred for LWD and ISS in whom no
SHOX/PAR1 mutation was detected. Method: We undertook
NPR2 mutation screening in 173 individuals referred for suspected
LWD and 95 for ISS, with no known SHOX/PAR1 defect. In silico
pathogenicity analysis was undertaken using Alamut V2.6.
Intracellular localization and CNP-dependent guanylate cyclase
activity were determined to characterize the pathogenicity of the
identified NPR2 variants. Cosegregation analysis was undertaken
when possible. Results: Eight NPR2 variants, four novel, were
identified in nine individuals, seven referred for LWD and two for
ISS. Seven of the eight variants were predicted to be pathogenic
whilst only one was predicted to be a non-pathogenic variant.
Functional analysis confirmed the pathogenicity of six of the
variants, all of which were detected in the LWD referral group
(w3%). The variants observed in ISS patients did not affect NPRB
function. Conclusion: NPR2 mutations account for w3% of
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patients with disproportionate short stature and/or clinical or
radiographic indicators of SHOX deficiency and in whom no
SHOX defect has been identified. However, no patient has yet
presented with Madelung deformity. Thus, NPR2 should be
screened in the SHOX negative LWD referrals. Functional
analyses are required as several NPR2 variants, predicted to be
pathogenic, and were demonstrated to be non-pathogenic.
Interestingly, one of the NPR2 mutation carriers is currently
being treated with rhGH, and in contrast to previous reports is
showing a positive response to the treatment. Funding: This work
was supported in part by a MINECO grant (SAF2012-30871), the
Jose Igea Award by the Foundation of the Spanish Society of
Pediatric Endocrinology (F-SEEP) and the EndoScreen project
(IdiPAZ and UAM).
P2-460
Individuals with Cow’s Milk Allergy are at Risk for not
Reaching their Growth Potential
Tali Sinaia, Roni Amitzur-Levya, Liat Nachshonb, Tamar Yihyeb,
Michael R Goldbergb, Efrat Monsonego-Ornana, Yitzhak Katzb

aThe Hebrew University of Jerusalem, Rehovot, Israel;
b‘Assaf-Harofeh’ Medical Center, Zerifin, Israel

Background: Poor growth and inadequate nutrient intake by
food allergic children have been suggested, particularly for
children avoiding milk. Objective and hypotheses: To
investigate the impact of a dairy-free diet on the final stature of
IgE-mediated Cow Milk Allergy (IgE-CMA) young adults.
Method: Anthropometric data was measured in 60 IgE-CMA
patients (20.4G3.4 years old, 26 males (43%)) and 36 volunteers
without IgE-CMA (control group, 22.5G4.2 years old, 15 males
(42%)). All of them were at least 2 years post pubertal, as classified
by Tanner’s Stage 5. Age- and gender-specific SDSs and percentiles
were determined according to Centers for Disease Control and
Prevention growth charts. Nutrient intake assessment was based
on 24 h dietary recall and presented as percent of dietary reference
values (DRI’s). Individuals with conditions or treatments affecting
bone metabolism or growth, were excluded. Results: Height (cm)
and height-SDS were significantly reduced in CMA subjects when
compared to controls (164.8G8.4 vs 168.5G7.8, PZ0.03;
K0.56G0.9 vs K0.04G0.7, PZ0.004). An abnormal distribution
of height-for-age was noted in the CMA group, as compared to the
controls (49% vs 17% were categorized as less than the 25th
percentile, 18% vs 3% were categorized as ! the 10th percentile,
and 10% vs 0% were categorized as ! the 5th percentile). In
addition, height-SDS in CMA patients was significantly lower than
their predicted height (mid-parental target height, MPH)
(P!0.0001). Dheight-MPH in CMA patients and controls were
K3.6G5.2 and K0.60G5.2 cm respectively, PZ0.01. The
incidence of subjects consuming less than 67% of the DRI was
greater in the CMA group, as compared to controls. Conclusion:
Individuals with CMA are at risk for not reaching their growth
54th Annual Meeting of the ESPE
potential. Growth monitoring and appropriate dietary interven-
tion may avoid nutritional deficiencies and growth retardation in
these patients.
P2-461

French Growth Reference Charts should be Updated
Athanasia Stoupaa, Alexandra Goischkea,b, Camille Garcinc,
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Paris, Paris, France; bCentre des Maladies Endocriniennes Rares de
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Background: Growth charts constitute an important tool to
monitor a child’s growth and development, and thus detect growth
anomalies. Growth assessment allows early referral and manage-
ment of treatable disorders. In France, the currently used growth
reference charts were derived at the end of 1970s, based on
children born on 1950s in Paris area. Questions are raised about
their use for growth monitoring of more recently born children.
Objectives: To evaluate actual data about growth and obesity in a
large group of schoolchildren and compare these data with the
widely used French reference charts. Method: Prospective
analysis of anonymized growth (height, weight) and BMI data
retrieved from regular school medical visits. 2736 children
attending the third grade of elementary school in Paris during
2008–2009 have been included, after stratification of 75/345
schools. Growth and BMI data were computed according to
French reference charts (Sempé 1979, 1991 respectively). BMI data
were also compared to international standards (International
Obesity Task Force, IOTF). Results: Our population of children
was on average almost 1 S.D. taller and heavier than the reference.
Height and weight were above the French values (C0.9G1.2 S.D.
and C1G1.7 S.D. respectively). BMI was also higher, computed
according to reference values (C0.4G1.4 S.D.). At 8–9 years of age,
15.3% of boys and 20% of girls had a BMIOIOTF25 and were
overweight or obese. Conclusion: The reference values currently
used in France are no longer appropriate and new charts need to
be established. A study published by Heude et al in 2015
underlines the need for actualisation of French growth charts, as
the growth patterns of a large population of French children are
closer to WHO standards than to Sempé. Finally, the high
prevalence of obesity in schoolchildren remains a public health
challenge. Funding: Supported in part by NovoNordisk
(educational grant).
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Advanced Bone Age and Accelerated Dental
Development Associated with Elevated Retinoic Acid
Levels and Haploinsufficiency of CYP26A1 and
CYP26C1
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YouHee Jeed, Michael Guoe, Julian Luid, Andrew Dauberf
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USA; fCincinnati Children’s Hospital Medical Center, Cincinnati,
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Background: Nutritional excess of vitamin A, a precursor for
retinoic acid (RA), causes premature epiphyseal fusion, craniosy-
nostosis, as well as light-dependent retinopathy. Similarly,
homozygous loss-of-function mutations in one of the major
RA-metabolizing enzymes CYP26B1 causes advanced bone age,
premature epiphyseal fusion, and craniosynostosis. We studied a
patient with markedly accelerated skeletal and dental develop-
ment, retinal scarring, and autism-spectrum disease. Objective
and hypotheses: To characterise and identify the cause of this
novel syndrome. Method: Genetic studies using comparative
Genomic Hybridization (CGH) array, and whole exome sequen-
cing. RA metabolites were assessed in patient, family members as
well as in ten age-matched boys and ten girls using high-
performance liquid chromatography (HPLC) coupled to tandem
mass spectrometry (MS/MS). Results: The proband is a 10-years-
old prepubertal male with bone age advanced 3.5 years over
chronologic age. Anterior fontanel was largely closed at age
2 months. Dental age was also markedly advanced with 16 primary
teeth present at age 12 months and shedding beginning at age
3 years. Linear growth has been normal along the 50th percentile
since age 3 years. He also has photophobia, chorioretinal scarring,
and developmental delay. CGH array identified a novel 8.3
megabase microdeletion on chromosome 10Q23.2-23.33. The 79
deleted genes include CYP26A1 and C1, both major RA
metabolizing enzymes. Whole exome sequencing did not detect
any variants that are predicted to be deleterious in the remaining
copies of these genes, in CYP26B1, or other known RA-metaboliz-
ing enzymes. The patient exhibited elevated serum levels of total
RA (16.5 nM vs 12.6G2.9; patient vs controls (meanG2 S.D.)) and
13-Cis RA (10.7 nM vs 6.1G2.2; patient vs controls (meanG
2 S.D.)). Conclusion: The findings of elevated total RA and 13Cis
RA support the hypothesis that elevated RA levels accelerate bone
and dental maturation in humans. CYP26A1 and C1 haploinsuffi-
ciency may contribute to the elevated RA levels, although this
phenotype has not been reported in other patients with similar
heterozygous deletions, suggesting that other unknown genetic or
environmental factors may also contribute. Funding: The work
was supported by the Intramural Research Program of the
Eunice Kennedy Shriver National Institute of Child Health and
Human Development (NICHD), National Institutes of Health.
AD received funding from NICHD, project number
5K23HD073351. ON is supported by the Swedish Research
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Council (project 2012-99X-221998–01-3 and K2015-54X-22736-
01-4) and Karolinska Institutet.
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Recurrent IGFALS Gene Mutations p.E35Gfs*17 and
p.(L409F; A475V): Hot Spot or Founder Effect?
Paula Scagliaa, Andrea Salab, Ignacio Bergadáa, Debora Braslavskya,
Ana Keselmana, Angela Espı́nola-Castroc, Sabina Domenéa,
Héctor Jaspera, Daniel Corachb, Horacio Domenéa
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(CEDIE) CONICET– FEI – División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina; bServicio de
Huellas Digitales Genéticas, Facultad de Farmacia y Bioquı́mica,
UBA – CONICET, Buenos Aires, Argentina; cDivision of Pediatric
Endocrinology, Federeal University of Sao Paulo, UNIFESP/EPM,
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Background: Some IGFALS variants have been reported in
more than one ALS-deficient family raising the question whether
they originated from a single common ancestor allele (founder
effect) or alternatively, as independent mutational events (hot
spot). Since c.103dupG (p.E35Gfs*17) is located in a stretch of five
consecutive guanine residues, where both G-duplication and
deletion have been described in several families, we speculate that
this region could be a hot spot. In contrast, c.(1225COT;1424CO
T) (p.(L409F;A475V)) variants, both present in the same allele in
two unrelated families, could result from a founder effect.
Objective and hypotheses: To test the hypothesis of a founder
effect vs. hot spot by studying polymorphic variants surrounding
IGFALS gene and uniparental lineage markers in families
harboring the c.103dupG and c.(1225COT;1424COT) variants.
Method:We sequenced the whole IGFALS gene and characterized
two STRs flanking IGFALS gene locus in 30 individuals from six
unrelated families, two harboring the c.(1225COT;1424COT)
variants and four carriers of c.103dupG. Nine informative SNPs
and two STRs were used to define the specific haplotype associated
to the mutation (D16S3435/9 SNPs/D16S3024). In addition, patri-
and matrilineal lineages were analyzed by means of 23 Y-STRs
typing and mtDNA-D-Loop sequencing. Results: Four families
carrying the c.103dupG variant presented the same STRs and
SNPs microhaplotype (CA)12/gtcggtgcc/(CA)21 while all the
c.(1225COT;1424COT) carriers of the other two families
presented a different microhaplotype (CA)15/acgaaccgt/(CA)22
or (CA)23. Phylogenetic analysis revealed that all male lineages
can be attributed to European or Eurasian haplogroups (50%
E1b1b; 33% R1b and 17% Q) while mtDNA lineage belonged to
Native American (56%), African (22%) and European (22%)
haplogroups. Conclusion: Based on this number of families
studied, the finding of two particular microhaplotypes support the
hypothesis of a founder effect for both variants, c.103dupG
(p.E35Gfs*17) and c.(1225COT;1424COT) (p.(L409F;A475V));
each originating from two independent ancestor alleles. Funding:
This work was supported by grants from the Agencia Nacional de
Promoción Cientı́fica y Tecnológica (PICT-2010 Nro.1916),
and SANDOZ International GmbH, Business Unit
Biopharmaceuticals.
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Infant with Phenotype Suggestive of Silver-Russell
Syndrome and Study of Normal Methylation:
Consider 12q14.3q15 Microdeletion Syndrome
Natalia Vargas, Blanca Lidia Galo, Ariadna Campos, Teresa Vendrell,
Antonio Plaja, Diego Yeste

Hospital Vall d’Hebron, Barcelona, Spain

Background: The 12q14.3q15 microdeletion syndrome is a
rare entity of which only 16 new cases have been described to date.
The syndrome consists of the association of severe pre- and
postnatal growth retardation, proportional short stature, psycho-
motor retardation and osteopoikilosis. The phenotypic appearance
of these patients poses a differential diagnosis with Silver-Russell
syndrome, among other entities. Clinical description: A
10-month-old boy was referred for study of growth retardation.
Product of the first full-term gestation of non-consanguineous
parents of normal stature. BW: 1.800 g (K2.5 S.D.), length: 40 cm
(K4.5 S.D.). Triangular facies with prominent forehead and
retrognatia. Mild clinodactyly of the little finger. No asymmetries
or areas of hyperpigmentation. Mild psychomotor retardation.
Weight: 5.0 kg (K3.8 S.D.), length: 61 cm (K4.8 S.D.), CP: 43.5 cm
(K2.0 S.D.); normal genitals with testes of 1-cc. Complementary
examinations: normal biochemical profile with normal coeliac
disease markers. Hormone study: thyroid hormones normal, IGF1
59.0 ng/ml, IGFBP3 2.40 ng/ml. Glucagon test: peak of 4.6 ng/ml.
Bone age: 7 months. Skeletal survey: osteopoikilosis in proximal
metaphysis of the right ulna. MR of the sellar region normal.
Methylation study of H19DMR and KvDMR domains, region
11p15 by sMPLA (ME030, MRC Holland) normal. Array-CGH
study (ISCA v2, 8!60 K, Agilent) detected a deletion in the
12q14.3q15 region, involving 11 genes: HMGA2, LEMD3, GRIP1,
MSRB3, RPSAP52, LLPH, TMBIM4, IRAK3, HELB, CAND1 and
DYRK2 (Fig. 1). FISH study confirmed the 12q14.3q15 deletion in
the patient and was normal in the parents. Conclusion: Compared
genetic hybridisation techniques are useful to orient the diagnosis of
patients with severe growth retardation and dysmorphic pheno-
type. Growth retardation and other clinical characteristics of the
patient are considered to be related to the chromosomal
abnormality detected and described as 12q14.3q15 microdeletion
syndrome in other patients.Haploinsufficiency of theHMGA2gene
has been implicated as a cause of short stature in these patients.
P2-465
Making Adult Height Prediction Complete:
Forecasting the Age of the Growth Spurt and the
Height and Velocity Trajectories Until Adulthood
David Martina,c, Sofus Mortensend, Oscar Jennie,
Hans Henrik Thodbergb

aTübingen University Children’s Hospital, Tübingen, Germany;
bVisiana, Holt, Denmark; cFilderklinik, Filderstadt, Germany;
dLamdasoft, Copenhagen, Denmark; eChild Development Center,
University Children’s Hospital, Zurich, Switzerland
54th Annual Meeting of the ESPE
Background: Adult height prediction (AHP) based on bone
age appears as an incomplete procedure – it does not reveal the
path from the present to the end-point. Growth charts offer little
help in this respect because they average over children with
different age of growth spurt (AGS). Objective and hypotheses:
To extend AHP by also forecasting AGS and the entire height and
velocity trajectories until adulthood and displaying this in a
growth chart made from the same data as the AHP model.
Method: The First Zurich Longitudinal study of 231 normal
children born in 1955 was previously used to derive the AHP
model (JCEM 2009). We used the same data to derive a model to
predict AGS, and we derive height velocity curves corresponding
to different AGS values. We also estimate a standard growth chart,
which like the AHP model can be scaled to any mean population
height. For a new child, the method predicts AGS, which is used to
select the most likely height velocity trajectory. This is normalised
and integrated to form the most likely height trajectory that ends
up in the most likely value predicted by the previously developed
AHP model. Results: The method is implemented as a freely
available, interactive tool available on www.BoneXpert.com/adult-
height-predictor. One enters gender, age, bone age and current
height (and optionally parental height or height at menarche), and
the tool displays a growth chart with the most likely height
trajectory, and the most likely velocity curve. The AHP and AGS
are also shown with their 1 SD uncertainties. Conclusion: The
tool can provide a useful illustration in clinical practice and in the
dialogue with the patients. It conveys the important message that
the shape of an individual’s growth curve is quite different from the
shape of the growth chart. At the same time the illustration is
anchored in the well-validated AHP model. Conflict of interest:
HHT is the owner of Visiana which develops and markets the
BoneXpert product for automated determination of bone age.
Funding: D Martin is supported by Tübingen University.
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Whole Exome Sequencing Identifies De Novo HRAS
Mutation Underlying Primary IGF1 Deficiency (PIGFD)
Greta Grossea,e, Alina Hilgera, Markus Draakena, Michael Ludwigc,
Heiko Reuttera,b, Franziska Lorenzend, Joachim Woelflee

aDepartment of Genomics Life and Brain Center, Institute of Human
Genetics, Bonn, Germany; bDepartment of Neonatology, Children’s
Hospital, Bonn, Germany; cDepartment of Clinical Chemistry and
Pharmacology, Bonn, Germany; dPediatric Practice, Hannover,
Germany; ePediatric Endocrinology Division, University of Bonn,
Bonn, Germany

Background: Primary IGF1 deficiency (PIGFD) is a rare
condition defined by low IGF1 levels, GH sufficiency and absence of
secondary causes of growth failure. PIGFD is an approved
indication for treatment with recombinant IGF1 (rIGF1). Its
genetic causes remain largely unknown. Objective and
hypotheses: To elucidate genetic causes of PIGFD. Method:
Clinical phenotyping followed by trio-based whole-exome
sequencing (WES) in 11 complete case-parent-trios. Results: By
WES we identified a HRAS mutation (G13C) in a boy with
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syndromic PIGFD. His phenotype included a history of infantile
feeding problems, short stature, mild psychomotor delay, sparse
hair and long eyelashes. Biochemically, at age 4 years serum IGF1
was 9 ng/ml (K4.1 SDS), IGFBP3 0.5 mg/l (K4.9 SDS) with
sufficient stimulated GH secretion and slightly elevated prolactin
concentration. Probatory GH treatment moderately improved his
growth, but did not lead to a significant increase of circulating
IGF1 concentration. Conclusion: Our report of a patient with
HRAS mutation enlarges the spectrum of genetic causes
underlying syndromic PIGFD. With regard to rasopathies, GH
insensitivity has been reported only in subjects with Noonan
syndrome and PTPN11 mutations. Considering the increased risk
for benign and malignant neoplasm in subjects with HRAS
mutations, close clinical monitoring and a thoroughful discussion
on the risk/benefit ratio of potential treatment with GH or rIGF1 is
mandatory. Conflict of interest: JW served as an advisor for
Ipsen and Novo Nordisk. Funding: This work was supported by
the BONFOR reseach program of the University of Bonn,
Germany and by an unrestricted research grant by Ipsen.
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Clinical and Biochemical Characteristics of a Female
Patient with a Novel Homozygous STAT5B Mutation
but Lack of Pulmonary Disease
Gonul Catlia, Vivian Hwab, Monique Loseqootc, Berk Ozyilmazd,
Neslihan Edeere, Bumin Nuri Dundarf, Jan Marteen Witg

aDepartment of Pediatric Endocrinology, Tepecik Training and
Research Hospital, Izmir, Turkey; bDepartment of Endocrinology,
Cincinnati Center for Growth Disorders, Cincinnati Children’s
Hospital Medical Center, Cincinnati, Ohio, USA; cDepartment
of Clinical Genetics, Leiden University Center, Leiden, The
Netherlands; dDepartment of Clinical Genetics, Tepecik Training
Research Hospital, Izmir, Turkey; eDepartment of Immunology,
Faculty of Medicine, Ege University, Izmir, Turkey; fDepartment of
Immunology, Faculty of Medicine, Katip Celebi University, Izmir,
Turkey; gDepartment of Pediatrics, Leiden University Medical
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Background: STAT5B deficiency is characterized by severe
postnatal growth failure, low IGF1, elevated levels of GH and
prolactin, and immunodeficiency. To date, only ten patients with
seven different mutations have been described. Objective and
hypotheses: Describe clinical characteristics of a novel
homozygous frameshift mutation in STAT5B. Results: A
17-year-old female was referred for proportionate short stature
and primary amenorrhea. She was born at term with a normal
birth weight; her short stature became evident after 2 years. She
had no history of severe or recurrent infections, or pulmonary
disease. Parents were first cousins and target height was 152.2 cm
(K1.3 SDS). At first evaluation (15.2 years) height SDS was K6.2,
weight SDS K4.1, delayed pubertal development (Tanner stage
B2P2), and bone age was retarded by 4 years. She had midface
hypoplasia, frontal bossing, high-pitched voice, and normal
intelligence. Examination of the skin revealed generalized
ichthyosis and, erythema and papules on hands. A biopsy of the
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lesions led to a diagnosis of chronic dermatitis. Serum IGF1 was
undetectable and IGFBP3 was 0.5 mg/l, with persistently elevated
prolactin (97–139 ng/ml). Results of two GH provocation tests
showed GH peaks of 0.7 and 3.8 ng/ml. Cranial and pituitary MRI
were normal. hGH treatment, however, did not significantly
improve serum IGF1 levels or increase growth rate. Targeted gene
analysis identified a novel homozygous frameshift mutation in the
STAT5B gene, exon 12: c.1453del, p.Asp485Thrfs*29, which
segregated appropriately. Absolute lymphocyte counts were in
normal ranges. However, she had low CD3C T cell, elevated
CD19CB cell and normal NK cell counts. FOXP3C expression on
CD4CCD25C cells was normal. In vitro T lymphocyte prolif-
erative blastogenesis in response to stimulation with CD3 were
also normal. Conclusion: Severe immunodeficiency and chronic
pulmonary fibrosis, present in all but two previously reported
patients, are not obligatory features in patients with STAT5B
deficiency.
P2-468
Novel Heterozygous ACAN Mutations in Short
Stature: Expanding the Clinical Spectrum
Lucia Sentchordia,b, Jimena Barrazab,c, Carlos Iván Riverab,
M. Victoria Marcosd, M. Consuelo Sanchezd, Elena Vallespı́nb,c,
Angela del Pozob,c, Karen E. Heathb,c

aHospital Universitario Infanta Leonor, Madrid, Spain; bInstitute of
Medical and Molecular Genetics (INGEMM and UMDE), IdiPAZ,
Hospital Universitario la Paz, UAM, Madrid, Spain; cCIBERER,
ISCIII, Madrid, Spain; dConsorci Sanitari de Terrasa, Terrasa, Spain

Background: Homozygous aggrecan (ACAN) mutations have
been described in a few skeletal dysplasias whilst more recently,
heterozygous ACAN mutations have been reported in few families
presenting with idiopathic short stature with advanced bone
maturation and premature growth cessation. Case presentation:
We describe two novel heterozygous ACAN stop mutations,
detected using a skeletal dysplasia NGS panel and confirmed by
Sanger sequencing, in two Spanish families with unknown
aetiology of autosomal dominant short stature. Case 1: an
18-year old male with disproportionate short stature (height
149 cm, K4.3 S.D.), limb shortening, frontal bosing and
macrocephaly. Poor pubertal growth spurt. No evidence of
endocrine disorders or advanced bone age during childhood.
Short stature and a similar phenotype was present in four
generations (heights K4.3/K5.3 S.D.). A heterozygous ACAN
mutation in exon 16, c.7276GOT (p.Glu2426*), was identified in
the proband and cosegregated with the short stature in the family.
Case 2: a 2.5-year-old girl with proportionate short stature (height
85 cm, K0.14 S.D.), relative macrocephaly, midfacial hypoplasia,
flat nasal bridge, frontal bosing and acromicria. Normal laboratory
results. Skeletal survey revealed advanced bone maturation (BA 4
years, CA 2y) and cone-shaped phalanges. Familial history
included short stature in four generations (heights K2.9/K5.8
S.D.). A heterozgyous ACAN mutation, c.61GOT in exon 1
(p.Glu21*) was detected in both child and affected mother.
Conclusions: Two novel ACANmutations have been identified in
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two families with short stature, mild dysmorphic features and no
or mild skeletal abnormalities. Whilst case 2 showed advanced
bone maturation, as previously reported, case 1 did not. Thus,
ACAN should be considered a candidate gene in cases with short
stature and accelerated skeletal maturation but further studies are
required to determine the frequency of ACAN mutations in other
short stature phenotypes. In summary, our findings broaden the
spectrum of disorders caused by mutations in ACAN.
P2-469
Major Improvement in Parental Perception of their
Children’s Height-Specific Quality of Life after 1 Year
of GH Treatment: Our Experience with the QoLiSSY
Questionnaire
Laura Gabriela González-Briceñoa,b, Magali Viauda,c,
Isabelle Flechtnera,c, Yamina Dassaa,c, Dinane Samara-Boustania,c,
Caroline Thalassinosa,c, Christian Pauwelsa,c, Jacques Beltranda,c,
Kanetee Busiaha,c, Graziella Pintoa,c, Michel Polaka,c
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Descartes, Institut IMAGINE (affiliate), Paris, France; bESPE
Clinical Fellowship, Paris, France; cCentre de référence des maladies
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Background: Short stature may be a source of social and
affective stress in children and their parents, and thus impact
negatively on their quality of life (QoL). Treatment by GH may
improve QoL through normalisation of height. Objective: To
evaluate height-specific QoL in short stature children after 1 year
of GH treatment. Methods: Prospective study. Inclusion criteria
were: having started GH treatment at Hôpital Necker-Enfants
Malades between April 2012 and December 2014, age R 4 y.o and
short stature (%K2 SDS). Exclusion criteria were the presence of
a serious chronic disease (e.g. brain tumour, idiopathic juvenile
arthritis), syndromic cause (e.g. Turner syndrome, Prader–Willi
syndrome), or developmental delay. Two questionnaires (general
PedsQoL 4.0 and height-specific QoLISSY) were completed on the
day of first GH injection (T0) and one year later (T12), both in
parents and in children. Paired t-test was used to evaluate changes
in QoL. Results: Of 66 patients who filled in the T0
questionnaires, 30 have completed the T12 evaluation, 12 girls
and 18 boys. Median age: 10.3 y.o. (4.2–13.7). In PedsQoL
questionnaires, parents reported a significant improvement of
their child’s emotional QoL (PZ0.009). In QoLISSY scores, a very
statistically significant improvement was noted in parental
perception of their child’s physical (PZ0.006), emotional
(PZ0.002) and social (PZ0.006) QoL. Children’s questionnaires
showed a significant improvement in their beliefs concerning
importance of height (PZ0.015), and a trend towards improve-
ment of their emotional (PZ0.051) and social (PZ0.058) QoL.
There was no correlation between height gain in SDS (mean: C0.8
SDS) and improvement in QoL. Conclusions: Our preliminary
results show that after one year of treatment, children’s height-
specific QoL (physical, emotional, social) is significantly improved,
according to parental perception. Results obtained after
54th Annual Meeting of the ESPE
completion of the study will further clarify if there exists a change
in children’s QoL. Funding: This study was supported partially
by Pfizer.
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Hypomethylation within the Imprinted Dlk1 - Dio3
Domain: a Potential Regulatory Mechanism of Pre
and Postnatal Growth
Anna Prats-Puiga,c, Gemma Carreras-Badosaa,b, Judit Bassolsa,b,
Patricia Cavelierf, Agnés Magretb, Cristina Sabenchb, Francis
de Zegherd, Lourdes Ibáñeze, Robert Feilf, Abel López-Bermejoa,b
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Background: Genomic imprinting causes genes to be
expressed or repressed depending on their parental origin. The
1-Mb DLK1-DIO3 imprinted domain is located on human
chromosome 14. Gene expression along this cluster is regulated
by an intergenic differentially methylated imprinting control
region (‘IG-DMR’). In mice, altered gene dosage within this cluster
is associated with alterations in embryonic and placental growth.
Objective and hypotheses: To study the association between
DLK1-DIO3 IG-DMR methylation and placental, foetal and
postnatal growth in humans. Method: We studied by means of
pyrosequencing the DNA methylation of 18 CpG dinucleotides
across the IG-DMR in placentae from 80 healthy mothers who
delivered healthy infants. The studied chromosomal locations
within the cluster were: Region 1: chr14:101270990-101271064;
Region 2: chr14:101278037-101278081 and Region 3:
chr14:101292465-101292596. At birth, placentas and infants
were weighed (gestational age 39G1 weeks; birth weight Z-score
0.31G0.89) and placenta samples were collected. Infants’ weights
were measured monthly during the first year of life. Results:
Children with hypomethylation within region 3 showed lower
birth weight-to-placental weight ratios (rZ0.316; PZ0.014) and
higher increases in weight during the first year of life (rZK0.380;
PZ0.004). We also performed analyses of individual CpG sites
within region 1 and 2. In region 1, lower levels of methylation were
related to lower birth weight (rZ0.270; 0.017) while two different
CpGs in region 2 showed significant associations, respectively,
with placental weight (position 1: rZK0.306; PZ0.011) and
weight increase during the first year of life (position 5; rZK0.301;
0.044). All these associations remained significant after adjusting
for confounding variables. Conclusion: For the first time, we show
that placental hypomethylation at the DLK1-DIO3 IG-DMR is
associated with decreased foetal growth and increased placental
weight and postnatal growth. We suggest that hypomethylation in
the DLK1-DIO3 imprinted domain may be a new mechanism
regulating pre and postnatal growth in humans. Funding: This
study was supported by a grant from the Ministerio de Ciencia e
Innovación, Instituto de Salud Carlos III (ISCIII), Madrid, Spain
(PI13/01257), project co-financed by FEDER.
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Growth and Metabolic Phenotypes in Patients with
SRS: a Multi-Centre Cross-Sectional Observational
Study
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Hospital, London, UK; fUniversity of Birmingham, Birmingham,
UK; gAddenbrookes Hospital, Cambridge, UK

Background: Silver–Russell syndrome (SRS; OMIM 180860)
is a genetically and clinically heterogeneous low birthweight
syndrome characterised by poor postnatal growth and a number of
variable dysmorphic features. Small-for-gestational age infants in
general have an increased risk of metabolic complications, some
initially occurring in late childhood and adolescence. Objective
and hypotheses: To identify i) response to GH based on
genotype and ii) development of metabolic complications whilst
on GH treatment or as young adults. Method: A cross-sectional,
observational multi-centre study across England, investigating
patients O5 years with clinical or genetically confirmed SRS for
response to GH and evidence of insulin resistance and
hypertension on baseline screening. Results: 37 patients (18
H19; nine mUPD7 and ten clinical; 22M: 15F, mean age at
assessment 11.74 years, range 5.0–39.1). GH treatment increased
height SDS by 0.99 (0.56 S.D.) SDS after 1 year and 1.97 (1.16) SDS
after 3 years; P!0.001). A significantly better response to GH
treatment was seen in mUPD7 patients compared to H19 after
3 years (P0.002). BMI increased by 0.41 SDS (1.0; P0.046) on GH
treatment after 3 years. No significant difference between genetic
subtypes seen. Mean % fat mass (assessed by Tanita scales) was
16.3% (5.26) with no significance between pubertal and pre-
pubertal individuals. Baseline fasting lipid, insulin, glucose, leptin
and adiponectin levels showed no evidence of insulin resistance
or impaired fasting glycaemia (nZ30) and OGTT data (nZ7)
showed no insulin resistance. Basal blood pressure measurements
showed no evidence of hypertension (diastolic and systolic
measurements !90 centile). Adrenarche was seen in seven
patients and central precocious puberty requiring treatment in
four patients. Conclusion: GH treatment improves height SDS
and BMI SDS in SRS patients with significant difference in height
SDS increase between mUPD7 and H19 after 3 years of treatment.
No evidence of insulin resistance or hypertension was seen on
baseline screening. Funding: This work was supported by Child
Growth Foundation and Newlife Foundation.
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Characterisation of Partial SHOX Deletions/
Duplications Reveals Intron 3 to be a Hotspot Region
Sara Benito-Sanz, Alberta Belinchón, Karen E Heath
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Background: SHOX, located on the pseudoautosomal region
1 (PAR1), encodes a transcriptional factor implicated in human
skeletal growth. Alterations in SHOX or its regulatory elements are
observed in w70% of patients with Leri–Weill dyschondrosteosis
(LWD), in w90% with Langer mesomelic dysplasia (LMD) and
w2.5% of patients with idiopathic short stature (ISS). SHOX
deletions/duplications are a frequent alteration, with the majority
encompassing the entire gene. Objective and hypotheses:
During routine SHOX diagnostics, a total of 15 partial SHOX
deletions (14 LWD, one LMD), and 12 partial duplications (nine
LWD, three ISS) were detected. We set out to characterise these 27
partial SHOX alterations and to determine if certain regions were
more susceptible to breakages. Method: A total of 15 partial
SHOX deletions and 12 partial duplications were characterised
using chromosome Y specific array-CGH (Nimblegen), two
custom-designed MLPA assays and breakpoint junction PCR
sequencing. Results: Nine intragenic deletions and seven
duplications were characterised, with the smallest involving a
single exon. Six deletions and five duplications extended upstream
(five and four, respectively) and downstream (one in each case) of
SHOX. No reciprocal partial deletions and duplications were
observed. To date, deletion breakpoints have been determined in
four patients, three of which were located in intron 3. Although
not all breakpoints have been finely characterised, we have
observed that 13/27 (48%) alterations have a distal or proximal
breakpoint in intron 3 (5994 bp, 28.6% repetitive elements).
Conclusion: We have characterised 15 partial deletions and 12
partial duplications of SHOX in patients with LWD, LMD, and ISS.
Approximately half of the breakpoints are located in intron 3
which is rich in repetitive elements. Together with other reported
cases, we propose that the highly repetitive intron 3 has a high
predisposition to breakage and represents a hotspot region for
deletions and duplications. Funding: This work was supported by
the MINECO (SAF2012-30871).
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The Pubertal Gain in Height is Inversely Related to
BMI in Childhood
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Background:Weight in childhood may influence the pubertal
timing and pattern of growth. Objective: To investigate the
impact of BMI in childhood on further growth, especially the
specific pubertal pattern of growth. Method: The longitudinally
followed GrowUpGothenburg1990 birth cohort, was analyzed
using the QEPS growth model (Nierop et al. Horm Res in Ped.
2013; 80(suppl 1):152–153) (describing total height as a
combination of four mathematical functions; Quadratic – Q,
Exponential – E, Pubertal – P and Stop – S). Individual BMISDS
values, from 3.5–8 years of age were calculated for linear and
subgroup analyses (low/normal – Lw/Nw, overweight/obese –
Ow/Ob), based on the IOTF 2012 reference (Cole TJ, Lobstein T.
Pediatric obesity. 2012; 7(4):284–94.). Results: Across the whole
BMI range a negative dose-response effect of childhood BMI on
pubertal gain (Pmax) was found. Already at birth Owob children
were heavier, and they grew faster in height in the prepubertal
period compared to Lw/Nw, as evidenced by an increased Q
function. Owob children of both genders had earlier puberty (91–
117 days), PZ0.0004, reduced growth during puberty, boys/girls
3.13/2.26 cm less pubertal gain PZ0.0001, from the specific
pubertal growth function (Pmax). The adult height was not related
to BMI in childhood. Conclusion: The higher BMI in childhood,
the faster the prepubertal growth, the earlier onset of puberty, the
less pubertal gain. This was evident across the whole BMI-range,
making weight status an important modifier of growth. Funding
information: This work was supported by the Swedish Research
Council (VR no 7509 and VR 2006-7777), VR/FORMAS/FOR-
TE/VINNOVA (259-2012-38 and 2006-1624); EpiLife-TEENS
research program, Pfizer AB, the Governmental Grants for
University Hospital Research (ALF), the R&D Department,
County of Halland, and the Foundation Växthuset for children.
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Growth Curves for Height, Weight, BMI and Head
Circumference in Children with Achondroplasia
Andrea Merkera, Lars Hagenäsa,b, Thomas Hertelc,d, Lo Neumeyera,b

aDepartment of Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden; bPaediatric Endocrinology Unit,
Karolinska University Hospital, Stockholm, Sweden; cUniversity
of Southern Denmark, Odense, Denmark; dOdense University
Hospital, Odense, Denmark

Background: Close monitoring of growth is vital when
following children with achondroplasia yet existing growth curves
suffer from a simple chart format and their clinical use is therefore
limited. Also, references for body proportions; i.e. sitting height,
relative sitting height and arm span, are lacking. Objective and
hypotheses: The aim of this study was to construct age-specific
growth curves for height, weight, body mass index, head
circumference and body proportions in children with achondro-
plasia. Method: A combination of longitudinal and cross-
sectional measurements were collected from about 550 children
and adolescents with achondroplasia aged 0 to 20 years. Standard
deviation curves were estimated using the Generalized Additive
Models for Location, Scale and Shape (GAMLSS). Results:
Retrieved averages for these four variables were similar to the
existing growth references by Horton et al. and Hoover-Fong et al.
To better capture growth development during the first 4 years of
life, the curves for head circumference, height and weight were
combined on the same page by using logarithms for all axes.
Similar approaches were used for the design of a separate BMI and
a separate head circumference chart, both covering 0–20 years of
age. Conclusion: Sex- and age-specific curves for height, weight,
body mass index and head circumference were constructed and
designed in a format that makes it easy to follow growth
development of the individual. The body proportion references
are under construction. Funding information: This work was
supported by Stiftelsen Promobilia.
P2-475
Growth Hormone Deficiency and Pituitary Dysgenesis
in a Girl with Microdeletion 2q31.1
Elke Hammera, Andreas Buscheb, Gabriele Gillessen-Kaesbachb

aKinderkrankenhaus Wilhelmstift, Hamburg, Germany; bInstitut für
Humangenetik, Universität zu Lübeck, Lübeck, Germany

Background: Microdeletions of the chromosomal region
2q31.1 are rare. Growth retardation is reported in the majority
of these patients, but information about growth hormone status is
not given in the literature. Other typical features in 2q31.1 deletion
syndrome are developmental delay, limb abnormalities, short
palpebral fissures, heart defects, among others. Objective and
hypotheses: A 12 year old girl presented at the age of 7 years with
severe growth deficiency: height was 104.2 cm (K4.4SDS), growth
velocity was 1.3 cm per year (K7.0SDS). Bone age was retarded
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(5;6 years). IGF1 and IGFBP3 were measured below the 3rd

percentile. She has small palpebral fissures, but no limb anomalies
and no heart defect. Motor and mental development is severely
retarded. Method: Karyotyping was performed according to
standard procedures. Array-CGH was carried out with an average
resolution of 0.15 Mb. Results: Chromosomal analysis showed a
normal Karyotype 46,XX. Array-CGH revealed a heterozygous
deletion of 4.3 Mb in the chromosomal region 2q31.1. Subsequent
analysis of the parents showed that the deletion occurred de novo.
Growth hormone (GH) deficiency was diagnosed (maximum GH
peak 1.2 ng/ml). Cerebral MRI scan demonstrated dissociation of
anterior and posterior pituitary. No other hormone deficiencies
were detected. Treatment with recombinant growth hormone
resulted in significant catch up growth. At the age of 12 years the
girls height is 142.4 cm (K1.6SDS), growth velocity is 9.5 cm per
year (C1.9 SDS). Puberty has started (Tanner stage B2).
Conclusion: This is the first report of a pituitary malformation
with the consequence of growth hormone deficiency in a patient
with microdeletion 2q31.1. Because these patients frequently have
limb abnormalities and also because syndromic short stature may
be assumed, growth hormone deficiency may be missed.
P2-476
One Year Screening Program for Stature
Deviations – Strategy and Outcome
Galina Yordanovaa,b, Violeta Iotovaa,b, Mina Latevaa,b,
Sonya Galchevaa,b, Rositsa Stoychevaa,b, Vilchelm Mladenova,b,
Vesselin Boyadjieva,b, Yulia Bazdarskaa,b, Antonia Ivanovaa,b

aMU of Varna, Varna, Bulgaria; b”Varna Paediatric Endocrine
Society (VAPES)”, Varna, Bulgaria

Background:Many children still miss the early recognition of
their stature problems due to inefficient screening strategies.
Objective and hypotheses: To assess stature deviations referral
through recruiting general practitioners (GPs) and providing them
with tools for easier anthropometric data assessment and
enhanced access to the Paediatric Endocrinologist. Method:
Thirty-one general practitioners with a total of 23 058 patients
between 2–18 years were recruited to the Screening program for
one year. They were supplied with computer software alerts if
patients’ height, weight or waist circumference (WC) were S/G
2/SDS. CDC standards for height and weight and WC local data
were used as reference. The GPs’ teams were trained twice on
proper anthropometry and on the Screening program protocol.
Compliance was checked monthly. Deviating patients were to be
referred to a weekly University Screening clinic. At final evaluation
GPs were divided into two groups, based on their compliance with
the study protocol. Results: A total of 81 short children (0.35% of
all participants and 11.7% of the expected about 3%) were found
within 24 478 health check visits with anthropometric measure-
ments. The compliant doctors’ group found 0.65% short children
vs. 0.09% in the non-compliant group. Only 2552 children (11.1%),
all from the compliant GPs group’, were fully assessed. Among them
1.15% were short and 7.99% were tall (4.78% non-obese). Of all
81 short children 39.5% showed up for further assessment and
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only 9 agreed to further work-up (4 with constitutional delay in
growth and puberty, 3 with syndromic short stature, 2 with GH
deficiency). At the same time, 2 GH deficient children from the
studied group came to the Clinic through Internet self-found
information. Conclusion: This screening strategy proved as
inefficient. The large share of non-attendance and assessment
refusal shows that future strategies with media advertising might
prove more beneficial.
P2-477
BASIC: Bone Age Study in Children
Toby Cockilla, Amanda Hewittb, Neil Wrightb, Charlotte Eldera,b

aSheffield University, Sheffield, UK; bSheffield CHildren’s Hospital,
Sheffield, UK

Background: Bone age studies require X-ray of the left hand
and wrist to assess skeletal maturity. The Tanner-Whitehouse 3
(TW3) scoring method provides an objective framework for
calculating bone age and specifies exact placement of the hand. In
our service we have noted a number of poor quality films, caused
by difficulty with hand placement, e.g. scrunching of the fingers.
This compromises the ability to score accurately and in a
proportion necessitates re-X-ray, with time, financial and
radiation exposure consequences. Aim: To assess X-ray quality
and need for re-X-ray in patients having TW3 bone ages.Method:
We performed a prospective study of all bone age X-rays
conducted at Sheffield Children’s Hospital from May 2013 to
February 2014. The quality of bone age X-rays was rated by a
single specialist auxology nurse. The position of the thumb, fingers
and the overall clarity of the X-ray were scored on a simple 1–3
scale (poor, adequate, good), generating a score out of 9. The need
for re-X-ray was noted. Results: Of the 259 bone ages studied,
from patients aged 1.92 to 18.48 years, 123 were females. There
were 12 X-rays scoring 1 (4.6%) (poor quality) for both the finger
and thumb positions and 9 for X-ray clarity (3.5%). The number of
studies scoring less than 3 for position of fingers, thumb and
overall clarity was 38 (14.7%), 26 (10.0%) and 77 (29.7%)
respectively. The number of re-X-rays required was 28 (10.8%).
Discussion: We have shown that achieving good quality films on
which to assess bone age may be more difficult than presumed. We
believe the re-X-ray rate to be unnecessarily high and have devised
a simple hand outline template, placed on the X-ray plate, to
encourage the correct positioning of the hand. We are currently
evaluating its efficacy using the same scoring system.
P2-478
Comparison of the Turkish Growth Standards with
the Who Standards
Zehra Yavas Abalia, Ruveyde Bundaka,c, Andrezj Furmanb,
Gulbin Gokcayc, Hulya Gunoza, Firdevs Basa, Feyza Darendelilera,
Olcay Neyzia,c
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Background: Growth standards are important tools in the
monitoring of growth. In 2006 the World Health Organization
(WHO) published new growth charts based on infants and young
children living in optimal conditions in six countries and proposed
that these and the NCHS data on North American children be
accepted as standards for children in all countries throughout the
world. Studies comparing country specific standards with WHO
growth charts are therefore necessary. Objective and
hypotheses: To compare the WHO growth charts from birth
to 18 years of age with the Turkish reference curves.Method: The
national growth data on infants and young children were based on
36330 anthropometric measurements (19523 boys, 16807 girls) of
2391 boys and 2102 girls attending a Well-Child Clinic. For
children 6 to 18 years, height and weight measurements (6007
boys, 5657 girls) of 1100 boys and 1020 girls were obtained from
healthy school children. The LMS method was used for the
analyses. The studies were longitudinal, but the data were analysed
cross-sectionally. Mean z scores for height and BMI by age and sex
were calculated and graphically compared with the WHO curves.
Results: From birth to 3 years of age, the national group of
children was on average 0.5 standard deviations (SD) taller
compared to the WHO data. This difference continued to show a
similar pattern during childhood and the local children were 0.3
SD taller during puberty up to 18 years of age compared with the
WHO growth standards. Mean z score values for BMI were similar
to the WHO standards during childhood except for puberty at
which time our group had higher values. Conclusion: Our charts
showed that population differences in growth may exist and
become more apparent during the pubertal years. Differences from
theWHO growth charts beyond a certain magnitude would favour
the use of country-specific standards.
P2-479
Moya Moya Syndrome in a Patient with Growth
Hormone Deficiency and Hypergonadotropic
Hypogonadism: to Treat or not to Treat with
Growth Hormone Therapy?
Laura Gabriela González Briceñoa, Athanasia Stoupaa,
Graziella Pintoa,c, Philippe Touraineb,c, Michel Polaka,c

aAP-HP Hôpital Universitaire Necker - Enfants Malades, Endocri-
nologie, gynécologie et diabétologie pédiatrique, Université Paris
Descartes, IMAGINE affiliate, Paris, France; bAP-HP Hôpital
Universitaire Pitié-Salpétrière, Endocrinologie et médecine de la
reproduction, Université Pierre et Marie Curie, Paris, France;
cCentre de référence des maladies endocriniennes rares de la
croissance (CEMARA), Paris, France

Background:Moya Moya disease is a chronic cerebrovascular
angiopathy characterized by progressive stenosis of terminal part
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of internal carotid vessels and the compensatory development of
collateral vessels. We present here the case of a young boy with
growth hormone deficiency (GHD) and testicular insufficiency
that was diagnosed with Moya Moya syndrome. Case presen-
tation: A 12.9 year-old boy of Serbian origin was referred to the
Endocrinology Department of Necker university Children’s
Hospital because of growth failure (height:-3SD). Tanner puberty
stage was two. Hormonal work-up revealed isolated GHD (low
GH peak after two stimulation tests, low IGF1 levels), normal for
pubertal stage testosterone level (1.2 ng/ml) and normal pituitary
assessed by MRI. Response to GH treatment was moderate with a
final height of 1.62 m (target height: 1.80 m) with rather slow
pubertal evolution. At age of 17, endocrine evaluation showed low
testosterone (3.8 ng/ml), high LH (13 U/L) and FSH (38 U/L)
levels, low inhibin B (7 pg/ml). Spermogram revealed azoosper-
mia. Blood karyotype was normal (46XY). GHD was confirmed at
re-evaluation and GH therapy (low dose) was prescribed. The
association of GHD and primary gonadal dysfunction suggested
the possibility of Moya Moya syndrome, which was confirmed by
molecular analysis: deletion of BRCC3 and MTCP1 genes.
Therefore a brain angio-MRI was performed which showed
Moya Moya characteristic vessels anomalies. After discovery of
these vascular anomalies GH therapy was stopped. But the patient
complained about asthenia and GH therapy was again prescribed
with regular control of IGF1 levels. Conclusion: Moya Moya
syndrome must be suspected when GHD and testicular
insufficiency are associated. This case promotes discussion
concerning the use of GH treatment in patients with GHD and
cerebral vascular anomalies in whom the risk of ischemic and
hemorragic brain damage may be increased by the background
disease.
P2-480
In Vitro Functional Characterization Of IGFALS Gene
Variants Found In ALS Deficient or Idiopathic Short
Stature (ISS) Children
Lucia Martucci, Paula Scaglia, Liliana Karabatas, Rodolfo Rey,
Horacio Domené, Sabina Domené, Héctor Jasper

Centro de Investigaciones Endocrinológicas “Dr. César Bergadá”
(CEDIE) CONICET– FEI – División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina

Background: ALS deficient (ALS-D) patients present severe
IGFI and IGFBP3 deficiencies and variable degree of growth
retardation. Heterozygous carriers for IGFALS variants, ALS-D
relatives or a subset of ISS children, have levels of IGFI, IGFBP3
and ALS intermediate between ALS-D and wildtype (WT)
subjects. This supports that IGFALS gene variants may affect
ALS synthesis, secretion and/or function and could be responsible
for the observed phenotype. Objective and hypotheses:We aim
to study the impact of ten IGFALS gene variants identified in ALS-
D or ISS children (p.E35Kfs*87, p.E35Gfs*17, p.L213F, p.N276S,
p.P287L, p.A330D, p.L409F, p.A475V, p.C540R, and p.R548W) on
ALS protein synthesis and secretion and to characterize whether
the secreted protein variants retain functional capacity for ternary
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complex formation in vitro (iv-TCF). Method: IGFALS gene
variants were introduced by site-directed mutagenesis into a
commercial vector containing the entire human IGFALS cDNA.
CHO cells were transiently transfected with WT-IGFALS or each
of the ten variants. Both lysates and conditioned media (CM) were
analyzed by WIB. Iv-TCF was performed for WTand mutant ALS
variants by Superdex 200 exclusion column chromatography.
Results: WIB showed that WT-ALS was found mostly secreted
into the CM at 24 hours. For variants p.E35Kfs*87, p.E35Gfs*17,
p.N276S, p.L409F and p.C540R, we found absence of protein in
both lysates and CM; for variant p.L213F, presence of protein in
lysates but absence in CM; and for variants p.P287L, p.A330D,
p.A457V, and p.R548W, presence of protein in lysates and CM. All
the normally synthesized and secreted variants retained their
ability for iv-TCF. Conclusion: Six of the IGFALS gene variants
analyzed impaired the biosynthesis, secretion and/or stability of
the protein. All secreted variants retained the ability to form
iv-TCF. It remains to be explored how these variants affect the IGF
system in the context of a whole organism. Funding infor-
mation: This work was supported by grants from the Agencia
Nacional de Promoción Cientı́fica y Tecnológica (PICT-2010
Nro.1916), and SANDOZ International GmbH, Business Unit
Biopharmaceuticals.
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Klinefelter Syndrome with Short Stature and
Microcephaly: An Unusual Combination
Blanca Lidia Galo, Natalia Vargas, Maria Clemente, Teresa Vendrell,
Alberto Plaja, Diego Yeste
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Background: Patients with Klinefelter syndrome (SK) have
a 47, XXY karyotype and tall stature as a result of overexpression
of the SHOX gene. The case of a patient with peculiar phenotype,
microcephaly, proportional short stature and 47, XXY karyotype
with a deletion in band p11.3 of one X chromosome is presented.
Clinical description: A 2-year, 4 month-old boy was referred for
study of growth retardation. The product of a first gestation of
39 weeks of healthy non-consanguineous parents of normal
stature. BW: 2.850 g (K1.3 SD), length: 47.5 cm (K1.7 SD), PC:
33 cm (K1.0 SD). Physical exam: weight: 8.6 kg (K3.0 SD),
length: 78 cm (K3.6 SD), CP: 40 cm (K2.0 SD). Phenotype:
peculiar facies with narrow forehead and hypoplasia of nostrils.
Microcephaly. Hypoplastic external genitalia. Testes in 1-cc sacs.
Mild psychomotor retardation and axial hypotonia. Bone age:
2 years. Normal biochemical profile with normal coeliac disease
markers. Hormone study: thyroid hormones: normal, LH
!0.07 U/L, FSH 0.61 U/L, inhibin-B 113.0 pg/ml, ACTH
25.9 pg/ml, cortisol 18.6 mcg/dl, prolactin 6.1 ng/ml, IGF-1:
51.4 ng/ml, IGFBP-3: 3.6 ng/ml. Glucagon test: basal GH
4.4 ng/dl and maximum peak: 7.6 ng/dl. MR: pituitary hypoplasia,
ectasia of the optic nerve sheath, ponto-cerebellar hypoplasia, mild
demyelination of white matter. Array-CGH (ISCA v2, 8x60K,
Agilent): presence of two X chromosomes and a deletion in Xp11.3
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involving the CASK, NDP, KDM6A, GPR34, GPR82, MAOA,
MAOB, EFHC2, FUNDC1 and DUSP21 genes (Default 1). 47,
XXY Karyotype. FISH study with BAC RP11-24p8 confirmed the
Xp11.3 deletion in the patient and was normal for the parents.
Fundus: retinitis pigmentosa. Conclusion: Array-CGH tech-
niques are useful to orient the diagnosis of patients with severe
growth retardation and dysmorphic phenotype. The combined
effect of haploinsufficiency of the CASK gene and pituitary
hypoplasia may be responsible for the short stature in our patient.
P2-482
Childhood Growth of Boys with Congenital
Hypogonadotropic Hypogonadism
Tero Varimoa, Matti Heroa, Eeva-Maria Laitinenb, Päivi Miettinena,d,
Johanna Tommiskaa,b, Anders Juulc, Taneli Raivioa,b
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Background: Congenital hypogonadotropic hypogonadism
(CHH) provides a model to study the impact of sex steroid
deficiency on childhood growth. Aims and objectives: We
characterised growth patterns in male CHH patients with special
emphasis on growth during the minipuberty of infancy.Methods:
Growth charts of 38 men with CHH (28 from Finland and 10 from
Denmark) were evaluated. Fifteen (39%) patients had representa-
tive length measurements during the 1st year of life; 8 of them had
signs of profound GnRH deficiency (history of micropenis and/or
cryptorchidism). Sixteen men (42%) had molecular genetic
diagnosis of CHH (mutations in KAL1 in 7, FGFR1 in 5,
GNRHR in 2, CDH7 in 1, and PROK2 in 1 patient). Results: The
mean (G SD) length standard deviation score (SDS) at birth
(0.2G1.6 SDS) decreased significantly during the first 3 (to
K0.9G1.2 SDS, P!0.01) and 6 months of life (to K0.7G1.3 SDS,
P!0.05). The respective mean length SDSs were lower than the
mean mid-parental target height (MPH) (P!0.05). Importantly,
the length SDS deflected strongly in those with signs of profound
GnRH deficiency from 0.8G1.8 SDS at birth to K1.0G1.4 SDS at
3 months of age (P!0.01); and to K0.5G1.2 SDS at 6 months of
age (P!0.05). During the first 6 months of life, CHH patients
grew thinner (mean change in weight-for-length, K6.7G11%,
P!0.05). Between 6 and 8 years or age, height SDSs were, on
average, K0.8G1.3 below the mean MPH (P!0.05), and the boys
were shorter than the general population (P!0.01). At an average
age of 15.8G0.8 years, height SDS reached its nadir (K1.8G1.4
SDS), reflecting pubertal failure. Final heights, however, did not
differ from MPH (PZNS). Conclusions: Sex steroids modulate
human growth during the first few months of life. Moderate length
deflection in infancy is a novel non-reproductive feature of CHH.
Funding information: The Finnish Foundation of Pediatric
Research, the Academy of Finland, the Helsinki University Central
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Hypermethylation at the Imprinted C19mc Microrna
Cluster: A New Link between Maternal Metabolism
and Infant’s Growth
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Background: Maternal obesity can have long-term conse-
quences for the offspring’s health, including increased risk of type-
2 diabetes and cardiovascular disease. The C19MC imprinted locus
on chromosome 19q13.4 comprises a cluster of 46 microRNAs,
which are usually expressed only in the placenta and from the
paternal allele exclusively. Besides its role favouring trophoblast
migration, the C19MC locus is deregulated in several human
cancers. It is unknown whether the degree of DNA methylation at
the C19MC locus could be linked to maternal metabolism and
infant’s growth. Objective and hypotheses: To determine the
association between DNA methylation at C19MC and maternal
weight, blood pressure and post-load glucose, and with the infant’s
weight and length. Method: The degree of DNA methylation at
3 CpG dinucleotides in the C19MC promoter was studied by
means of pyrosequencing in placentas from 79 healthy
pregnancies. The studied chromosomal location within the cluster
was chr19:54,151,133-54,151,183. A glucose-challenge test was
performed between 24 and 28 weeks of gestation. Maternal weight
and blood pressure data were also collected prior to birth. At
delivery, placentas were collected and weighed, and the weight and
length of the newborns were measured (gestational age 39G1
weeks; birth weight z-score 0.31G0.89). Results: Increased
placental methylation of the C19MC locus was associated with
maternal obesity (PZ0.016). Furthermore, higher levels of
methylation were also associated with higher maternal systolic
blood pressure (rZ0.430; PZ0.001) and post-load glucose levels
(rZ0.264; PZ0.035). Higher placental levels of methylation were
also associated with increased infant’s growth, showing positive
associations with weight z-score (PZ0.267; rZ0.026) and height
z-score (rZ0.272; PZ0.024) at birth. All these associations
remained significant after adjusting for confounding variables.
Conclusion: This study shows for the first time that aberrant
hypermethylation at the C19MC locus provides a link between a
poorer maternal metabolic phenotype and increased growth of the
offspring. Funding information: This study was supported by a
grant from the Ministerio de Ciencia e Innovación, Instituto de
Salud Carlos III (ISCIII), Madrid, Spain (PI13/01257), project
co-financed by FEDER.
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Challenged Diagnosis on Hypoglycaemia: Hirata
Disease X Factitious Hypoglycaemia
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Introduction: The Insulin Autoimmune Syndrome (IAS or
Hirata Disease) is rare among children. Non-ketotic hyperinsu-
linaemic hypoglycemia and the presence of insulin auto-antibody
(IAA) are the conditions to diagnose the syndrome. The
occurrence of hypoglycemia is due to the binding of the antibody
to the insulin molecule at the immediate postprandial, followed by
this binomial dissociation, which releases free insulin on serum
and triggers symptomatic hypoglycaemia. Case report: A 6-year-
old boy was followed by symptomatic hypoglycemia. Seizures
since 7 months old were treated and controlled with antic-
onvulsants until the age of five, when raised hypoglycemia
symptoms. Several hospitalizations, some highlighted exams:
random glycemia 21 mg/dL (1.16 mmol/L), insulin 34.7 mU/mL,
other critical sample exams were negative, abdominal MRI was
normal. No improvement after taken diazoxide, somatostatin,
hydrochlorothiazide and glucagon. As he did not improve, and
there was still a suspect of exogenous insulin, new exams and a
new hospitalization occurred: glycemia 26 mg/dL (1.44 mmol/L),
insulin 686.7 mu/ml. Even though his mother was kept away from
him, the insulin level increased to O 1000 mU/ml, c-peptide was
5.1 ng/ml (1.1 – 4.4), sulphonylurea dosage was negative, and two
extended OGTT were performed, ranging insulin 407–1000–
mU/ml, C-peptide 1.5–5.2 ng/ml and glycaemia 21–112 mg/dl
(1.16–6.2 mmol/l). Insulin antibody was found, associated to the
insulin molecule, which resumes the syndrome. As soon as dietary
and physical activities recommendations were followed, there had
been less hypoglycemic episodes. Conclusion: To exclude
factitious hypoglycemia, four hospitalisations and judicial separ-
ation of mother and child were necessary to prove the mother was
not giving inadvertently insulin to his child. Only when IAA was
performed, which set the presence of autoantibodies bound to
native human insulin, the diagnosis was elucidated. As IAS is
usually related to previous exposure to drugs, this case is
considered a novel insight into clinical practice.
P2-485
Is Bedside Monitoring of
Blood Beta-Hydroxybutyrate Levels Reliable in the
Management of Hypoglycaemia in Children?
Supriya Phanse, Catherine Collingwood, Hussain Alsaffar,
Mohammed Didi, Senthil Senniappan
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Background: Bedside blood ketone measurement has often
been used in the management of diabetic ketoacidosis. However
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there is no available data on its reliability in the evaluation of
hypoglycaemia in children. We aimed to assess the reliability
of bedside ketones (b-hydroxybutyrate, BHB) in the evaluation of
hypoglycaemia in children. Objective and hypotheses: To
assess reliability of bedside ketone measurement in a clinical
setting of hypoglycaemia in children. Method: We collected data
on 20 children who had paired measurements of bedside and lab
BHB at the end of a controlled fast. Bedside BHB was measured
by finger prick at end of the controlled fast or at the time of
hypoglycemia (blood glucose !3 mmol/l) using Precision Xceed
Pro blood glucose & b–ketone monitoring system (Abbott
Diabetes Care, Alameda, USA). Venous sample was sent
simultaneously for measurement of BHB concentration using an
enzymatic method (Randox laboratories, Crumlin, UK). Bland-
Altman analysis & Regression analysis were used to compare
bedside BHB measurement with the established lab BHB assay.
Results: The mean age was 3.8 years (M:FZ14:6). Out of 20
children, 6 with CHI (congenital hyperinsulinism) underwent fast
to assess fast tolerance on treatment, 6 underwent fast when they
came off diazoxide therapy for CHI and 8 underwent diagnostic
fast for recurrent hypoglycaemia, which was subsequently
confirmed as ketotic hypoglycaemia. Both bedside and measure-
ments showed good correlation on regression analysis [rZ0.98
(P!0.01)]. Using Bland-Altman analysis, mean difference
between the two assays was noted to be minimal [0.11 (SEM G
0.107)]. Conclusion: In this study, we have demonstrated that
assessment of bedside ketones using Precision Xceed Pro system is
a reliable way of evaluating ketotic response during hypoglycaemia
in children. Bedside ketone measurement is a simple tool that
would provide valuable insight into the aetiology of
hypoglycaemia.
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Transient Hyperinsulinaemic Hypoglycaemia in
Association with a Novel ABCC8 Mutation: Expanding
the Clinical Phenotypes
Ved Bhushan Aryaa, Qadeer Azizb, Zainaba Mohamedc,
Sarah E. Flanagand, Sian Ellardd, Sarah Ehtishamc, Andrew Tinkerb,
Khalid Hussaina

aUCL Institute of Child Health, London, UK; bQueen Mary
University London, London, UK; cCentral Manchester University
Hospitals NHS Foundation Trust, Manchester, UK; dUniversity of
Exeter Medical School, Exeter, UK

Background: Hyperinsulinaemic hypoglycaemia (HH) can be
transient or permanent. Transient HH (spontaneous resolution of
HH within few weeks) is associated with intrauterine growth
restriction, maternal diabetes, erythroblastosis fetalis etc. Tran-
sient HH has not been reported with ABCC8/KCNJ11 mutations,
which are the commonest cause of HH. Aim: Molecular
characterisation of a novel ABCC8 mutation associated with a
transient HH phenotype seen in a family with two affected cousins.
Patients and methods: Two cousins developed transient HH in
the neonatal period, which lasted 8–12 weeks. Molecular genetic
analysis identified a novel maternally inherited heterozygous
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ABCC8 mutation (c.4547COT; p.T1516M). Point mutation was
introduced in the hamster SUR1 cDNA in the pcDNA3.1 plasmid
by site-directed mutagenesis. HEK293 cells were transfected with
mutant hamster SUR1 cDNA and WT human Kir6.2 cDNA using
FuGENE. Functional properties of reconstituted KATP channels
were studied using whole-cell patch-clamp recordings. Both
homogenous and heterozygous expressions of the mutants were
studied. Results: Negligible KATP currents (current equivalent
to endogenous HEK293 current) were noticed when p.T1516M
SUR1 subunit was expressed with WT Kir6.2 subunit (44G
13pA/pF vs. 48G13pA/pF; PZns). This clearly established the
pathogenicity of T1516M mutation, which is located in the
nucleotide-binding domain 2 (NBD2) region of SUR1. With
heterozygous expression as seen in the proband, KATP currents
equivalent to WT KATP currents were observed (325G54pA/pF
vs. 229G56pA/pF; PZns). The WT SUR1 subunit was able to
rescue the function of the mutant SUR1 subunit. Conclusion:
This study extends the clinical phenotypes reported with ABCC8
mutations to transient HH. Molecular characterisation was
consistent with the observed clinical phenotype. Funding
information: The work was supported by MRC UK.
P2-487
Congenital Hyperinsulinism in Ukraine
Eugenia Globaa, Nataliya Zelinskaa, Sarah Flanaganb, Sian Ellardb,
Henrik Christesenc

aUkrainian Scientific Centre of Endocrine Surgery, Kiev, Ukraine;
bUniversity of Exeter Medical School, Exeter, UK; cHans Christian
Andersen Children’s Hospital, Odense University Hospital, Odense,
Denmark

Background: Congenital hyperinsulinism (CHI) has not been
studied in the Ukraine. Objective and hypotheses: We
investigated the genetic aetiology and treatment of patients with
CHI.Method: Routine clinical and laboratory investigations were
performed in children with hypoglycaemia. Genetic testing was
undertaken for seven patients with CHI from 9 families. KCNJ11,
ABCC8, HNF4A genes were sequenced in all patients. For those
who were negative in the initial screening, were also tested for
GLUD1 gene, as well as tNGS of all known CHI genes was
performed. 18F-DOPA PET-CT (and 68Ga-DOTA PET-CT) scans
were performed in selected cases. Results: In seven patients
hypoglycaemia (glucose 0,8 [0,5; 1,2] mmol/l) with detectable
insulin (43,1 [1,2; 45,9] mIU/l) and/or C-peptide (6,9 [1,1; 9,9]
ng/ml) confirmed CHI. The median age at diagnosis was 55,4 [1,0;
330] days and the median birth weight was 4078 [2850; 5200] g.
The incidence of CHI in the Ukraine was calculated at 1 in 258,650
births. Mutations were detected in 6/7 patients. In one patient
without a mutation, 18F-DOPA and 68Ga-DOTA PET-CTscanning
revealed diffuse disease. All patients showed a poor response to
medication and had varying degrees of developmental delay and
seizures. 5/7 were surgically treated. Postoperative complications
included transient fasting hyperglycaemia (1), cicatricial hernia
development after convulsions (1) and persistent subclinical
exocrine insufficiency (1). Conclusion: Children with
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Table 1. Genetic causes of CHI (for abstract P2-487).

Patient Gene Protein change

Inheritance

Treatment Histological formMother Father

1 ABCC8 p.Q444H p.Q444H Surgical Focal
2 ABCC8 p.? c.4415-13GOA Surgical Focal
3 ABCC8 p.Q444H

p.Q923X
p.Q923X p.Q444H Medication

4 ABCC8 p.R1437X p.R1437X Surgical Focal
5 Not found Surgical Atypical
6 KCNJ11 p.F333S p.F333S Surgical Focal
7 ABCC8 p.R1251X

p.Y1287X
p.Y1287X p.R1251X Medication
hypoglycaemia and unsuppressed insulin and C-peptide levels
should undergo genetic and eventual PET CT scan for
characterization of the type of CHI. Further studies to identify
novel CHI genes are required. Funding information: This work
was supported by the Medical Research Council (grant number
98144).
P2-488
Unexplained Altered States of Consciousness in a Girl
Stefanie Grafa, Karine Gerstera, Sabine Kroissb, Daniel Konrada,
Eugen Schönlea

aDepartment of Paediatric Endocrinology, University Children’s
Hospital Zurich, Zurich, Switzerland; bDepartment of Paediatric
Oncology and Haematology, University Children’s Hospital Zurich,
Zurich, Switzerland

Background: In children, congenital hyperinsulinism is the
most common cause for endogenous hyperinsulinaemic hypogly-
caemia (HH). Beyond infancy other diagnoses may be considered,
such as insulinoma, an insulin-secreting neuroendocrine tumour
(NET) arising mostly from the pancreas. The latter is a rare cause
of HH in children. The estimated incidence of insulinoma is
1:250’000 person-years of all age groups with a median age at
diagnosis of 47 years. Herein, we report an adolescent girl with
malignant insulinoma, which is extremely rare in children. Case
presentation: A previously healthy 15-year-old girl presented at
the emergency department with a history of vertigo, fatigue,
recurrent feeling of faintness, intermittent inadequate behaviour
and amnesia for the event for the last 6 months. Physical and
neurological examinations were normal. No evidence for organic
brain disease was present and symptoms were interpreted to be
functional. The patient was hospitalised for further evaluation. At
the first night, the patient fell unconscious and hypoglycaemia was
diagnosed. She rapidly recovered under intravenous glucose
supply. Further evaluation revealed increased serum insulin and
C-peptide levels. An MRI scan of the abdomen demonstrated a
solid mass in the pancreatic tail as well as two liver lesions,
suspicious for metastases. Surgical resection of the tumour and the
pancreatic tail was performed. The intrahepatic lesions were
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identified by ultrasound and resected as well. Histological
examination confirmed the diagnosis of a NET with liver
metastases. MEN-Typ1 was excluded. A follow-up 8 months
later revealed no evidence of hypoglycaemia, but a new suspicious
liver lesion on MRI scan. Conclusion: Unclear behavioural
changes should prompt blood glucose measurement. Malignant
insulinoma is an extremely rare finding in children and its
management in case of progression or relapse remains mainly
experimental.
P2-489
The Effectiveness of Sirolimus in a Newborn with
Hyperinsulinaemic Hypoglycaemia
Belma Haliloglua, Heybet Tuzunb, Sarah Flanaganc, Avni Kayaa,
Muhittin Celikb

aDiyarbakir Child Health Hospital, Pediatric Endocrinology,
Diyarbakir, Turkey; bDiyarbakir Child Health Hospital,
Neonatology, Diyarbakir, Turkey; cInstitute of Biomedical and
Clinical Science, University of Exeter Medical School, Exeter, UK

Background: Hyperinsulinaemic Hypoglycaemia (HH) is a
rare genetic disease and the treatment of HH in cases with
unresponsiveness to medical therapy is subtotal pancreatectomy.
In a recent study, the authors showed that sirolimus could be an
alternative treatment in these patients. We aimed to evaluate the
effectiveness of sirolimus in a newborn with HH. Case: A 10 day-
old neonate presented with hyperinsulinaemic hypoglycaemia
(glucose: 26 mg/dl, insulin: 55 mIU/ml). She was born at term with
a birth weight of 3300 gr. Hypoglycaemia had persisted despite the
administration of high intravenous (IV) glucose (perfusion rate up
to 20 mg/kg/min) and diazoxide (15 mg/kg/d). Octreotide was
added on postnatal 14th day and increased to 40 mcg/kg/d. Due to
the unresponsiveness to octreotide, glucagon infusion (0.01
mg/kg/h) and sirolimus (0.5 mg/m2/d) were started on postnatal
21st day and sirolimus doses were titrated according to plasma
sirolimus levels. Diazoxide and glucagon therapies were discon-
tinued after 2 weeks of sirolimus treatment (table 1). IV hydration
was stopped on 34th day of sirolimus and she was discharged with
octreotide and sirolimus on 44th day. She is currently 5 months old
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Table 1. The follow-up of the patient after sirolimus treatment.

5. day 11. day 16. day 19. day 24. day 30. day 34. day 44. day 77. day

Sirolimus level (4.5–28 mg/l) 3.1 20 10 4,6 10.9 8 7.7 9.9 11.9
Sirolimus dose (mg/m2/d) 0.5 1 1 1 1.6 1.6 2.3 3 2.4
Octreotide dose (mg/kg/d) 40 40 40 40 stop 40 40 40 25
Glucagon (mg/kg/h) 10 5 stop
GPR (mg/kg/min) 18 10 6 12.5 5 10 stop
Diazoxide dose (mg/kg/d) 15 5 stop
and still uses sirolimus with no side effects and octreotide
(10 mcg/kg/d). A novel homozygous ABBC8 mutation (p.H59P)
was detected. Conclusion: Sirolimus could be beneficial in
patients with unresponsiveness to diazoxide and octreotide
treatment.
P2-490
Congenital Hyperinsulinism Caused by a
Combination of Novel Heterozygous ABCC8 and
KCNJ11 Mutations
Klara Rozenkovaa,b, Azizun Nessab, Barbora Obermannovaa,
Lenka Dusatkovaa, Petra Dusatkovaa, Zdenek Sumnika, Jan Lebla,
Khalid Hussainb,c, Stepanka Pruhovaa

aFaculty of Medicine, Department of Paediatrics, Charles University
in Prague and University Hospital Motol, Prague, Czech Republic;
bGenetics and Epigenetics in Health and Disease, Genetics and
Genomic Medicine Programme, Institute of Child Health,
University College London, London, UK; cDepartment of Paediatric
Endocrinology, Great Ormond Street Hospital for Children NHS
Trust, London, UK

Background: Congenital Hyperinsulinism (CHI) is a com-
mon cause of persistent hypoglycaemia in the neonatal and infant
period. It is most commonly caused by mutations in one of the
KATP channel subunits, either SUR1 encoded by the gene ABCC8
or Kir6.2 encoded by the gene KCNJ11. Patients carrying
mutations in the ABCC8 and KCNJ11 genes simultaneously
have not been reported yet. Objective and hypotheses: Our aim
was to describe the clinical phenotype and to perform in-vitro
functional analysis of a combination of novel heterozygous ABCC8
(Y1293D) and KCNJ11 (R50W) mutations found in one Czech
patient with CHI in order to clarify the pathogenic effect on the
pancreatic b-cell function. Method: Novel heterozygous ABCC8
(Y1293D) and KCNJ11 (R50W) mutations were created in vitro
using site-directed mutagenesis. The functional analysis using
radioactive Rubidium (86CRb) was performed in HEK293 cell
cultures transfected with a combination of these novel hetero-
zygous ABCC8 and KCNJ11 genes mutations. Mutant and wild
type (WT) channels were exposed to different drug conditions:
control (DMSO), 100 mMdiazoxide, 100 mMdiazoxide and 10 mM
glibenclamide, 2.5 mM NaCN and 20 mM 2-deoxy-D-glucose and
2.5 mM NaCN, 20 mM 2-deoxy-D-glucose and 10 mM glibencla-
mide. 86CRb efflux was measured in a liquid scintillation counter
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using Cherenkov radiation. Results: The functional study of this
heterozygous combination of ABCC8 (Y1293D) and KCNJ11
(R50W) mutations revealed that the activation by diazoxide in
mutated KATP channels was decreased by 60.1% when compared to
WT channels. Conclusion: We report for the first time a patient
with CHI caused by a combination of novel heterozygous
mutations in both of the genes (ABCC8 and KCNJ11) encoding
the KATP channel subunits. We have proved a pathogenic effect on
the pancreatic b-cell function of this combination of mutations by
an in vitro functional study. Funding: This work was supported
by the ESPE Short-term Research Fellowship for Dr Klára
Roženková and the Grant Agency of Charles University, Prague,
Czech Republic (GAUK 248 213).
P2-491
Functional Analysis of Novel ABCC8 Mutations Found
in Czech Patients with Congenital Hyperinsulinism
Klara Rozenkovaa,b, Petra Dusatkovaa, Lenka Dusatkovaa,
Azizun Nessab, Barbora Obermannovaa, Jitka Kytnarovad,
Zdenek Sumnika, Jan Lebla, Khalid Hussainb,c, Stepanka Pruhovaa

aFaculty of Medicine, Department of Paediatrics, Charles University
in Prague and University Hospital Motol, Prague, Czech Republic;
bGenetics and Epigenetics in Health and Disease, Genetics and
Genomic Medicine Programme, Institute of Child Health,
University College London, London, UK; cDepartment of Paediatric
Endocrinology, Great Ormond Street Hospital for Children NHS
Trust, London, UK; dFaculty of Medicine, Department of
Paediatrics, Charles University in Prague and the General University
Hospital in Prague, Prague, Czech Republic

Background: Congenital Hyperinsulinism (CHI) is a hetero-
geneous genetically determined condition that is characterised by
unregulated secretion of insulin from pancreatic b-cells. The most
common and severe cases are caused by mutations in the ABCC8
gene encoding the SUR1 subunit of the KATP channel subunit.
To assess the pathogenic effect of novel ABCC8 mutations we
performed in-vitro functional studies. Objective and
hypotheses: The aim of our study was to identify Czech patients
with CHI caused by ABCC8 mutations and to perform in-vitro
functional study of novel ABCC8 mutations found in our cohort.
Method: The molecular genetic analysis of ABCC8 gene was
performed on DNA samples of 42 Czech patients with CHI. Novel
mutations were created by site directed mutagenesis and
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transfected into HEK293 cells for functional studies using
radioactive Rubidium (86CRb). Mutant and wild type (WT)
channels were exposed to different drug conditions: control
(DMSO), 100 mM diazoxide, 100 mM diazoxide and 10 mM
glibenclamide, 2.5 mM NaCN and 20 mM 2-deoxy-D-glucose
and 2.5 mM NaCN, 20 mM 2-deoxy-D-glucose and 10 mM
glibenclamide. 86CRb efflux was measured in a liquid scintillation
counter using Cherenkov radiation. Results:Mutations in ABCC8
were identified in 12 out of 42 patients (28.6%) – one homozygous
and 11 heterozygous (five novel: F48del, G389R, A478del, R657Q,
and K1373del). The 86CRb efflux assay showed that in mutant
channels the activation by diazoxide was decreased by 41–91.4%
(median 82.2%) when compared to WTchannels. The most severe
effect on KATP channel function was observed in case of A478del
(activity decreased by 91.4%). On the other hand in case of R657Q
there was a residual activation by diazoxide in correspondence
with the patient’s phenotype (activity decreased by 41%).
Conclusion: We report the biggest cohort of Czech patients
with CHI published so far. The proportion of heterozygous
mutations is much higher when compared to other published
cohorts, most probably due to lack of consanguinity in the Czech
population. Moreover, using in-vitro functional study, we have
proved the pathogenic effect of 5 novel heterozygous ABCC8
mutations on the pancreatic KATP channel function. Funding:
This work was supported by the ESPE Short-term Research
Fellowship for Dr Klára Roženková and the Grant Agency of
Charles University, Prague, Czech Republic (GAUK 248 213).
P2-492
Syndromic Hypoketotic, Hypoinsulinemic
Hypoglycaemia due to a Mosaic Activating
Phosphatidylinositol 3-Kinase Mutation
Sebastian Kummera, Sarah M Leiterb, Alena Weltersa, Ines Barrosoc,
Thomas Meissnera, Robert K Sempleb

aDepartment of General Pediatrics, Neonatology and Pediatric
Cardiology, University Hospital, Duesseldorf, Germany; bUniversity
of Cambridge Metabolic Research Laboratories, Cambridge, UK;
cThe Wellcome Trust Sanger Institute, Cambridge, UK

Background: In contrast to hypoglycaemia due to congenital
hyperinsulinism, there are patients with a similar metabolic profile
of hypoketotic hypoglycaemia, but low insulin levels and relatively
low glucose requirements to maintain euglycaemia. So far, four
patients with activating mutations in the insulin signal-transdu-
cing kinase AKT2 have been described, each also showing a
syndromic phenotype including hemihypertrophy. Objective
and hypotheses: We present a 3.5 year-old girl with similar
metabolic and syndromic features, but no AKT2 mutation,
suggesting a possible mutation in another gene of the same
pathway. Method: Exome sequencing was undertaken in the
proband and parents and analysed to look for either de novo or
compound heterozygous pathogenic mutations. Results: A
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mosaic mutation (p.Glu726Lys) in PIK3CA, encoding the p110
catalytic subunit of phosphatidylinositol 3-kinase, was detected
in lymphocyte, hair bulb, fibroblast, and cheek swab DNA from
the patient but neither parent. Mosaic mutations in this gene are
known to cause segmental overgrowth disorders such as the
Megalencephaly-Capillary malformation (MCAP) syndrome,
which have not been described to be associated with hypoglycae-
mia so far. Typical features of this syndrome (e.g. Macrocephaly,
Epilepsy, Capillary malformations, Focal or segmental body
overgrowth) were found in our patient on review. Although
glucose requirements to maintain euglycaemia in our patient is
relatively low (2.4mg/kg/min), fasting tolerance is very short
(w2.5–3 h, aged 3 years). Increased basal levels of signalling
downstream from phosphatidylinositol 3-kinase (PI3K) were
detected in serum starved dermal fibroblasts from the patient.
We suggest that liver affection in somatic mosaicism of PIK3CA
mutation leads to suppressed hepatic gluconeogenesis, driven by
constitutive, ligand-independent activation of the insulin receptor
pathway explaining the hypoglycaemic phenotype in this patient.
Conclusion: Here, we present a patient that extends the spectrum
of MCAP syndrome to include markedly reduced fasting tolerance
and recurrent hypoketotic hypoglycaemia with low insulin levels.
Funding: RKS is supported by The Wellcome Trust (Senior
Research Fellowship in Clinical Science 098498/Z/12/Z.
P2-493
Long Acting Somatostatin Analogue (Lanreotide)
Therapy in Congenital Hyperinsulinism –
Pharmacokinetics and Long-Term Follow-Up Study
Pratik Shaha,b, Sofia Rahmana, Sharon McElroyb, Clare Gilbertb,
Kate Morganb, Louise Hincheyb, Syeda Alamb, Senthil Senniappanc,
Roberta Buttonb, Rebecca Margettsb, Hannah Levyb,
Carles Morte Martid, Carles Celma Lezcanod, Emma
Bascompta Santacreud, Rakesh Amina,b, Khalid Hussaina,b

aUniversity College London Institute of Child Health, London, UK;
bGreat Ormond Street Hospital for Children NHS FoundationTrust,
London, UK; cAlder Hey Children’s Hospital NHS Trust, Liverpool,
UK; dKymos Pharma Services, Barcelona, Spain

Background: Congenital hyperinsulinism (CHI) causes severe
hypoglycaemia in children. Diazoxide and daily octreotide
injections are first and second-line of treatment for CHI
respectively. Diazoxide can cause severe hypertrichosis resulting
in parental anxiety and compliance issues. Objective and
hypotheses: To evaluate the efficacy, safety and pharmacoki-
netics of Lanreotide therapy in CHI patients. Method: Patients
O6 months of age either on high dose diazoxide (causing side
effects), or daily octreotide were started on 30 mg Lanreotide every
4-weeks. Children O3 years of age had Paediatric Quality of Life
(PedsQL) with Strengths and Difficulties questionnaires (SDQ)
pre- and 1-year post-Lanreotide. Plasma Lanreotide concen-
trations measured by radioimmunoassay were collected at times
277



0,C1,C2,C4,C24 and C96 hours post 1st dose and subsequently
prior to each dose for 6 months. Results: 29 children were
commenced on Lanreotide and three had to stop treatment. 18/26
were on daily octreotide and eight on diazoxide. Five children have
stopped overnight continuous feeds. Out of 26 children, 22
children had diffuse hyperinsulinism, three were protein sensitive
and one had focal lesion (had three surgeries). Pharmacokinetic
data on 21 children showed highest median value (25th–75th

interquartile range) of Lanreotide concentration was 14.93 ng/ml
(4.39–31.6) at C4 h of 1st dose. The median values (25th–75th

interquartile range) prior to 2nd, 3rd, 4th, 5th, 6th and 12th doses
were 0.88 ng/ml (0.66–1.32), 1.09 ng/ml (0.89–1.35), 1.21 ng/ml
(0.87–1.49), 0.79 ng/ml (0.67–1.55), 1.35 ng/ml (1.19–1.86) and
1.44 ng/ml (1.08–2.18) respectively. PedsQL showed significant
change in total health and psychosocial score and significant
reduction in overall stress in the SDQ after 1-year post-Lanreotide
(P!0.05). Conclusion: This study demonstrates lanreotide is safe
and effective alternative to diazoxide and octreotide therapy in
CHI patients with a significant improvement in blood glucose
control and quality of life. There is cumulative effect in lanreotide
concentration after each dose. Our 2.5 years follow-up data shows
no adverse effects on growth.
P2-494
Congenital Hyperinsulinism in Association with
Poland Syndrome and Chromosome 10p11-p13
Duplication
Dinesh Giria, Rachel Hartb, Kamal Weerasinghec, Mo Didia,
Senthil Senniappana

aAlder Hey Children’s Hospital, Liverpool, UK; bLiverpool Women’s
Hospital, Liverpool, UK; cWrexhamMaelor Hospital, Wrexham, UK

Background: Poland syndrome (PS) is characterized by
unilateral absence or hypoplasia of the pectoralis muscle, most
frequently involving the sternocostal portion of the pectoralis
major muscle, and a variable degree of ipsilateral hand and digit
anomalies, including symbrachydactyly. Congenital Hyperinsulin-
ism (CHI) is the result of unregulated insulin secretion from the
pancreatic b-cells leading to severe hypoglycaemia. We report a
baby with Poland’s syndrome and 10p11-p13 duplication in
association with CHI. This association has not been previously
described in the literature. Case: The baby girl was born at term by
emergency C-section due to abnormal CTG to non-consangui-
neous parents with a birth weight of 2kg (K3.3 SDS). She was
born in good condition. She was noted to have recurrent
hypoglycaemic episodes since birth. Further investigations
revealed an inappropriately high plasma insulin (77 pmol/l) and
low plasma free fatty acids (447 mmol/l) and b-hydroxy butyrate
(!29 mmol/l) during hypoglycaemia (blood glucose 1.0 mmol/l)
confirming a diagnosis of CHI. The patient was commenced on
diazoxide (5 mg/kg per day) to which she was responsive. She had
278
absence of pectoralis major on the left side of the chest. The x-ray
and MRI imaging of the spine revealed the absence of left upper
thoracic ribs, sprengel deformity of the left scapula and
myelomeningocele at the cervico-thoracic junction of the spine.
Microarray revealed duplication in the 10p11-p13 region. The
MRI scan of brain did not reveal any abnormality. The parents’
microarray results are awaited. Conclusion: CHI can be an
associated feature of several genetic and developmental syn-
dromes. This is the first reported case of CHI in association with
PS and 10p11-p13 duplication. The genetic mechanism(s) in this
syndrome that leads to dysregulated insulin secretion is unclear.
P2-495
Rapid Biochemical Evaluation Aids Timely
Management of Congenital Hyperinsulinism
Georgia Swain, Julie Park, Kelly Stirrup, Zoe Yung,
Senthil Senniappan, Mohammed Didi

Alder Hey Children’s Hospital, Liverpool, UK

Background: Congenital Hyperinsulinism (CHI) is the
commonest cause of persistent neonatal hypoglycaemia and is
characterised by inappropriately detectable plasma insulin during
hypoglycaemia. Management depends on the timely analysis of
biochemical parameters, which would help initiate appropriate
management and avoid potential neurological compromise. The
technical difficulties in sending the appropriate sample and the
delay in processing the sample in the lab sometimes contribute to
the delay in diagnosis of CHI. Objective and hypotheses: To
identify the benefit of rapid biochemical evaluation of plasma
insulin and ketones in establishing a diagnosis of CHI. Method:
The hospital database of 50 CHI patients who were managed over
the last 12 months in the quaternary centre of CHI was analysed.
Blood samples were obtained during controlled hypoglycaemia
(blood glucose!3 mmol/l) for evaluation of plasma insulin, 3-b
hydroxy butyrate, free fatty acids, cortisol and lab glucose. The
time interval between blood sampling and diagnosis of CHI was
determined. Results: 17 patients were diagnosed outside the unit
and were excluded. The 33 remaining patients (20 males) were
studied. The hypoglycaemia was initially stabilized using high
concentration dextrose fluids in all patients. The median age was
7 days at the time of controlled hypoglycaemia screen. The median
time interval between controlled hypoglycaemia screen and the
diagnosis of CHI was 1 day (range 0–5). 70% (23 patients) had a
diagnosis of CHI confirmed within 2 days and 90.9% (30 patients)
within 4 days of the hypoglycaemia screen. Conclusion: The
diagnosis of CHI was confirmed within 2 days in majority of the
patients who underwent hypoglycaemia screen. It is important to
analyse the lab samples for plasma insulin and ketones as an
urgent facility in infants where there is a strong suspicion of CHI.
This would aid prompt initiation of treatment for CHI.
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Serial 3-Dimensional Ultrasonographic Evaluation of
Foetal Adrenal Volumes in the 2nd and 3rd Trimester
of Pregnancy Characterises Human Adrenal
Development in utero

Nerma Baftica, Harshini Katugampolaa, Muriel Mesoa,
Rebecca Allenb, Shemoon Marleenb, Shezan Elahia, Joe Aquilinab,
Leo Dunkela, Helen Storra

aWilliam Harvey Research Institute, Centre for Endocrinology, Barts
and the London School of Medicine and Dentistry, Queen Mary
University of London, London, UK; bFoetal Medicine Unit, Royal
London Hospital, London, UK

Background: The human foetal adrenal (FA) undergoes vast
physiological changes as pregnancy progresses. Original descrip-
tions of FA development emerged following morphometric studies
from spontaneous/medical terminations. These revealed the
greatest increase in FA size was during the first trimester. Recently,
sonographic evaluation of human FA volume and length has led to
the creation of normal FA growth centiles and correlations
between FA size and estimated foetal weight (EFW). These studies
are limited by single time-point observations or single-plane
measurements. Aim: To characterise normal human FA growth by
performing the first serial 3-dimensional ultrasonographic studies
of FA volume during the 2nd and 3rd trimesters of pregnancy.
Methods: A prospective longitudinal study of 33 foetuses was
undertaken. Serial 3-dimensional transabdominal ultrasound
measurements (Voluson-730 and -E8 systems; 4–8 MHz array
transducer) of FA volume and foetal biometry were performed at
gestational age (GA) w20/40 weeks, 28/40 weeks, 34/40 weeks and
38/40 weeks. FA volume was calculated using Virtual Organ
Computer-aided Analysis software. Women were followed until
the outcome of pregnancy was known. Results: A linear
correlation between FA volume and EFW was observed (rZ
0.6290, P!0.0001). The mean adrenal growth velocity was
0.097 cm3/week between GA 20–28/40, 0.034 cm3/week between
GA 28–34/40 weeks, and 0.447 cm3/week between GA 34–38/40
weeks. An increase in 3rd trimester FA growth velocity has not
previously been reported. Conclusion: Serial 3-dimensional
ultrasonography of FA volumes during the 2ndK3rd trimesters of
pregnancy provides detailed normative data. The observed
increase in FA growth velocity as pregnancy nears completion is
interesting, and suggests novel functional implications in terms of
steroid production, and a potential role for the FA in the onset of
parturition. Funding: This work was supported by the Joan
Table 1. Foetal biometry and adrenal volume vs GA.

GA (weeks)
(meanGS.D.)

FA volume (cm)
(meanGS.D.)

EFW (g)
(meanGS.D.)

20.35G0.68 0.3701G0.06925 347G40.36
28.07G0.75 1.168G1.234 1095G152
34.42G0.75 2.336G2.367 2197G301.2
38.09G0.62 3.899G3.681 2990G365
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Adams Fellowship (grant number NDM9050B) and Rosetrees
Charity (grant number M296).
P2-497
Genetic Variation in the FSH Signalling Pathway
Affects Female Reproductive Hormones During
Infancy
Louise S Henriksen, Casper P Hagen, Maria Assens, Kristian Almstrup,
Katharina M Main

Department of Growth and Reproduction, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark

Background: Studies have shown that genetic variations in
the FSH pathway (SNPs: FSHB K211GOT, FSHR K29GOA,
and FSHR 2039AOG) affect peripubertal levels of serum FSH and
age at pubertal onset in girls. Objective and hypotheses:
Genetic variations in the FSH pathway reflect circulating levels of
female reproductive hormones during the postnatal gonadotropin
surge. Method: Blood samples were taken in girls of the
Copenhagen Mother-Child Cohort at the age of 3 months and
reproductive hormones measured by immunoassays. 235 girls
were genotyped for FSH SNPs using KASP assays. Differences in
hormone levels between genotypes were analysed with Kruskal-
Wallis test. Results: Girls homozygous for the minor allele FSHR -
29AA showed a significantly lower level of serum FSH (median
3.1 IU/l) compared to the more common variants GG and GA
(medians 4.1 and 3.5 respectively), PZ0.016. Lower circulating
oestradiol was observed in homozygous carriers of the minor allele
FSHR 2039GG (median 23.5 pmol/l) compared to carriers of AA
and AG (medians 31.0 and 33.0 respectively), PZ0.052. No
significant associations were found with LH, SHBG, inhibin A, and
inhibin B. Conclusion: As expected, reduced FSHR transduction
(FSHR 2039GG) was associated with lower oestradiol levels. We
were puzzled to find a negative association of FSHR K29 minor
allele with FSH levels. Whether this reflects immature regulation of
the HPG axis during the neonatal gonadotropin surge remains to
be elucidated.
P2-498
Longitudinal Comparison of Inhibin B and AMH
Levels and Testicular Volumes between Preterm and
Full-Term Infant Boys
Tanja Kuiri-Hänninena,b, Raija Seuria, Erja Tyrväinena, Leo Dunkelc,
Ulla Sankilampia,b

aKuopio University Hospital, Kuopio, Finland; bUniversity of
Eastern Finland, Kuopio, Finland; cWilliam Harvey Research
Institute, Queen Mary University of London, London, UK

Background: Decreased reproductive rates have been
reported in men born prematurely. This potentially relates to an
impaired Sertoli cell proliferation during the postnatal
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hypothalamic-pituitary-gonadal activity, which has been
suggested to have a role in later reproductive capacity. Objective
and hypotheses: To compare the levels of Sertoli cell markers in
premature (PT) and full-term (FT) boys in infancy. Method:
Serum AMH and inhibin B (inhB) levels and testicular volumes
(TV) were measured at one week (D7) and three months (M3) of
calendar age and at 14 months of corrected age (cM14) in 33 PT
(gestational age, GA 24.7-36.6 weeks) and 29 FT (GA 37.1–42.1
weeks) boys. Results: At D7, both AMH and inhB levels were
higher in PT than in FT boys (PZ0.048 and PZ0.001 respectively).
From D7 to M3, AMH and inhB levels increased in both groups
(P!0.001). AMH levels did not change significantly from M3 to
cM14 in either group, but inhB levels decreased in both (P!0.001).
At M3 and cM14, AMH levels were lower in PT than in FT boys
(PZ0.057 and 0.026 respectively). InhB levelswere not significantly
different between groups after D7. TV was significantly smaller
in PT than in FT boys at D7, but not after that (at M3 PZ0.055
and at cM14 PZ0.4). AMH and inhB levels correlated only at D7
(rhoZ0.45, PZ0.001). AMH correlated with TV at cM14 (rhoZ
0.4, PZ0.015). InhB and TVcorrelated positively at M3 and cM14,
but at D7 their association was negative in PT (rhoZK0.49,
PZ0.009) and positive in FT infants (rhoZ0.45, PZ0.022).
Conclusion: Postnatal increase in AMH and inhB levels was
observed not only in FT but also in PT boys indicating a robust
Sertoli cell activity that is also reflected in testicular growth. High
AMH and inhB levels in PT boys at D7 probably reflect decrease in
fetal Sertoli cell activity towards term. After minipuberty at cM14,
lower AMH levels in PT than in FT boys may indicate altered
Sertoli cell function in PT boys. Funding: This work was
supported by grants from the Kuopio University Hospital,
Pediatric Research Foundation, National Graduate School of
Clinical Investigation, Emil Aaltonen Foundation, Jalmari and
Rauha Ahokas Foundation, Sigrid Jusélius Foundation and
Academy of Finland.
P2-499
Postnatal Catch-Down Growth is not Associated with
Disturbances in Metabolic Parameters in Large-for-
Gestational-Age Infants at the Age of 8 Years
Julia Peters, Joachim Woelfle, Susanne Joergens, Peter Bartmann,
Bettina Gohlke

University Hospital, Bonn, Germany

Background: Children born small-for-gestational-age (SGA)
especially when they experience rapid catch-up growth have an
increased risk for obesity and metabolic disturbances later in life.
Aims and objectives: Little is known about the effect of catch-
down (c-d) growth and its effect on metabolic parameters in
children born large-for-gestational-age (LGA). Patients and
methods: 101 pre-pubertal children with a birth-weight and/or
length O95. P were examined at a median age of 8.0 years (range,
4.3 12.1). C-d was defined as postnatal change of SDS O0.67
during the first year of life. Fasting insulin, HbA1c, HOMA,
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lipoproteins, IGF-BP1, Leptin, Visfatin, Amylin, Ghrelin, IGF1,
IGF-BP-3 were analysed. Results: C-d for weight, length, and BMI
was observed for the vast majority of the group (88%) during the
first year beginning mostly at three months of age and lasting until
one year and remained unchanged thereafter. However, actual
mean height-SDS was still significant different from target height
(0.67 SDS vs 0.22 SDS; P!0.001). Individuals who did not c-d
were significantly taller (C1.57 SDSG0.85 vs 0.54 SDSG1.0;
PZ0.001) and heavier than those who c-d (weight-SDS
(C0.99G0.59 vs 0.45G1.0; PZ0.013). However, there was no
significant difference for BMI-SDS (C0.34G0.67 vs 0.24G0.96;
PZ0.069) or other anthropometric parameters such as waist-,
hip-, skinfold-thickness-SDS. No significant differences between
the two groups were found for all measured metabolic and
hormonal parameters. Conclusion: The vast majority of infants
born with LGA show a pronounced c-d growth, which lead to a
rapid normalisation of length/height and weight. However, height-
SDS remained significant different from target height. Although
height and weight-SDS remained different between those LGA
with vs. no c-d growth during the first year of life we could not find
significant differences in parameters of body composition or the
measured endocrine and metabolic parameters. Therefore, no
signs of disturbance of carbohydrate or lipid metabolism was
found in association to c-d growth.
P2-500
Birth Incidence of Prader-Willi Syndrome in France
Céline Bara, Gwenaelle Dienea,b, Catherine Molinasb,
Charlotte Casperc, Maithé Taubera,b

aEndocrine, Obesity, Bone Diseases, Genetics and Gynecology Unit,
Children’s Hospital, Toulouse University Hospital, Toulouse,
France; bNational Reference Center for Prader-Willi syndrome,
Children’s Hospital, Toulouse University Hospital, Toulouse,
France; cNeonatology Unit, Children’s Hospital, Toulouse
University Hospital, Toulouse, France

Background: Prader-Willi syndrome (PWS) is a rare and
complex genetic disorder characterised in neonates by hypotonia
and feeding problems. French birth incidence has never been
reported. Objective and hypotheses: To evaluate incidence of
PWS at birth in France. Method: Identification of patients with a
molecular diagnosis of PWS born between January 1st, 2013 and
December 31st, 2013 was obtained by combining various
approaches in order to try to reach exhaustive results: e-mailing
to members of the Pediatric Endocrinology French Society and
Neonatology French Society, to genetics laboratory involved in the
molecular prenatal and neonatal molecular diagnosis of PWS and
to the French PWS patients association. In addition, number of
live births with PWS was obtained from the annual report of the
National Statistic Institute. Results: 37 newborns with molecular
diagnosis of PWS were identified in France in 2013. Three prenatal
diagnoses were made during this period whose outcome was a
pregnancy interruption, giving the number of 40 diagnoses per
Poster Presentations



year. There were 781621 live births in 2013, birth incidence of
SPW was therefore 1/19540. Molecular mechanism was known for
35 patients (95%). We found 54% of neonates having deletions and
40% maternal uniparental disomy (mUPD) with 6% of cases yet
unknown. Conclusion: Birth incidence of Prader-Willi syndrome
in France in 2013 was close to 1/20 000 live births. We confirmed
the increasing proportion of mUDP.
P2-501
Variation of Environmental Chemicals Measured in
Serum During Pregnancy
Maria Assens, Hanne Frederiksen, Anders Juul, Katharina Main

Department of Growth and Reproduction, Copenhagen University
Hospital, Rigshospitalet, Copenhagen, Denmark

Background: Significant changes in metabolism and water
equilibrium are registered during pregnancy. However, very
limited previous investigations have been carried out on variations
of exposure levels and metabolism of non-persistent environ-
mental chemicals during pregnancy. Objective and hypotheses:
The objective of this longitudinal study is to describe variation in
exposure of pregnant women to environmental chemicals. We
hypothesise that variation in exposure levels between trimesters
are observed, and that individuals maintain an either low or high
exposure level with limited intra-subject variation. Method:
Serum samples (nZ534) from 128 women (average 4.2 per
woman) collected 2000–2002 were analysed for: Phenols:
bisphenol A (BPA), triclosan (TCS), triclocarban (TCCB),
benzophenone-3 (BP-3), 2,4-dichlorophenol (2,4-DCP), 2,5-
dichlorophenol (2,5-DCP), 2,4,5-trichlorophenol (2,4,5-TCP),
2-phenylphenol (2-PP), 4-phenylphenol (4-PP); Parabens:
methyl- (MeP), ethyl- (EtP), iso-propyl- (i-PrP), n-propyl- (n-
PrP), iso-butyl- (i-BuP), n-butyl (n-BuP) and benzyl paraben
(BzP). Exposure to phthalates will be measured. The samples were
selected to correspond to first (nZ77), second (nZ250) and third
trimester (nZ207). Chemicals were analysed with TurboFlow-
LC-MS/MS. P-values calculated with Krustall-Wallis non para-
metric test. Intraclass correlation coefficients (ICC) were
calculated using reliability analyses in SPSS. Results: BPA, BP-3,
2-PP, MeP and n-PrP were detectable in more than half of the
tested population, TCS and EtP were detectable in 25% (P-values
ranging 0.08–0.62). There does not seem to be a change in median
exposure levels between the three trimesters. Single measures
ICCs for the within-person variance of repeated measures for
BPAZ0.007, BP-3Z0.153, 2-PPZ0.149, MePZ0.027 and
n-PrPZ0.586. Conclusion: Exposure of pregnant women
assessed by serum concentrations of phenols and parabens does
not appear to vary between trimesters. In accordance with other
study populations, individual exposure levels tend to stay within
the same quartile over time. Funding: CEHOS – The Danish
National Center of Endocrine Disruption.
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Auxological Parameters, Endocrine Growth Factors
and Insulin Resistance from Birth to 12 Months of Life
in Children Born Small for Gestational Age
Laura Guazzarottia, Silvia Mauria, Federica Occhipintia,
Mariangela Petruzzia, Micol Sonninoa, Andrea Angela Tenconia,
Laura Pogliania, Gian Vincenzo Zuccottib

aDepartment of Pediatrics, Ospedale Luigi Sacco, University of
Milan, Milan, Italy; bDepartment of Pediatrics, ‘Ospedale dei
Bambini’ Vittore Buzzi, University of Milan, Milan, Italy

Background:At present, literature regarding postnatal growth
in small for gestational age (SGA) subjects and its’ correlation with
growth factor levels is still controversial. A relation between IGF1
and IGFBP3 levels at birth and weight and length catch up growth
has been demonstrated. In the first months of life a rapid weight
catch-up growth has also been associated to an increase of leptin,
basal insulin and insulin resistance. Objective and hypotheses:
To evaluate the correlation between weight and length growth,
growth factor levels and insulin resistance index (HOMA-IR)
in the first year of life of 30 subjects born SGA. Method: A total
of 30 subjects born at term were studied: 15 with a birthweight
! – 2 S.D. and a normal length; 15 with both length and weight
! – 2 S.D. for gestational age. Anthropometrical parameters and
blood sampling for the evaluation of glucose, insulin, IGF1,
IGFBP3 and leptin were obtained at birth (T0), 1st (T1), 3rd (T2),
6th (T3) and 12th (T4) month of life. Insulin resistance was
calculated by Homa-IR. Results: Length and weight catch-up
growth was observed in all infants within the 6th month of life. A
significant increase (P!0.05) in the growth factors evaluated and
Homa-IR values was found at 12 months when compared with
values at birth. IGF1, insulin and HOMA-IR values correlated
positively with the increase in weight at 1st month (P! 0.05),
while leptin values were significantly correlated only at 6th month
of life (P!0.05). IGF1 and IGFBP3 values correlated positively
with length catch up growth only at 1st month of life (P!0.05).
Conclusion: Our data confirm the important role of IGF1, insulin
and leptin in rapid weight catch-up growth in the first months of
life; the significant increase of early insulin resistance may
explain later metabolic abnormalities that characterize SGA
subjects. Less clear remains the role of IGF1 and IGFBP3 on
length catch-up growth.
P2-503
Serum Fetuin-a Level for Diagnosis Hepatic Steatosis
in Children with Type 1 Diabetes Mellitus
Selim Kurtoglua, Murat Dogana, Nihal Hatipoglua,
Sebahattin Muhtaroglub, Selim Doganayc, Ulku Gula, Ferhan Elmalid

aMedical Faculty, Pediatric Endocrinology, Erciyes University,
Kayseri, Turkey; bMedical Faculty, Department of Biochemistry,
Erciyes University, Kayseri, Turkey; cMedical Faculty, Pediatric
Radiology, Erciyes University, Kayseri, Turkey; dMedical Faculty,
Biostatistics, Erciyes University, Kayseri, Turkey
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Backgound: Type 1 diabetes mellitus (T1DM) is one of the
chronic disease frequently encountered in childhood and the non-
alcoholic fatty liver disease is one of the uncommon complications
in the management of these patients. Objective and
hypotheses: In this study, we aimed to investigate the
relationship between serum fetuin-A levels which a negative
acute phase reactant and the non-alcoholic fatty liver disease inT1
diabetic patients. Methods: Serum fetuin-A levels were measured
and liver ultrasonography were performed in addition to the
routine tests to 80 patients (Male/Famele: 1/1) which had T1DM at
least 5 years. Patients were divided in to two groups, with/without
hepatic steatosis (HSC/HSK) according to ultrasonography. Two
groups were compared for age, gender, anthropometric parameters
(waist/neck circumference, BMI, lean body mass (LBM), body fat
ratio), serum lipid profile, liver function tests, DM duration, daily
insulin requirements, glycemic controls and serum fetuin-A levels.
Results: Eight (10%) patients presented hepatic steatosis (grade 1).
The BMI, body fat ratio, waist circumference, HbA1c, ALT, GGT
and total cholesterol levels were significantly higher in HSC group
than HSK. There was no difference between two groups for age,
DM duration, neck circumference, LBM, BMI at the time of
diagnosis and insulin requirements. The median level of fetuin-A
HSC cases was 619.84 mg/ml,HSK cases was 378.36 mg/ml and the
levels difference was statistically significant (P!0.001). Hyperlipi-
demia, poor glycemic control, BMI, waist circumference and body
fat ratio was positive correlated with serum fetuin-A levels.
Conclusion: We conclude that hepatosteatosis is more common
withT1DM cases who had poor glycemic and metabolic control, in
addition fetuin-A is a reliable parameter for diagnosis and follow
up T1DM patients with hepatic steatosis.
P2-504
Association of Dll4 Levels and VEGFR-1, VEGFR-2 in
Mice Model of Oxygen-Induced Retinopathy
Wangkai Liu, Yihua Su, Siqi Zhuang, Xiaoyu Li, Yijuan Li

Department of Pediatrics, The First Affiliated Hospital, SUN Yat-sen
University, Guangzhou, Guangdong, China

Background: Notch1 – Delta-like ligand 4 (Dll4) signaling
pathway has a biological effect of negative feedback regulation to
VEGF in retinal vascular development process. There are few
studies on the inhibition of Notch1-Dll4 signaling pathway in ROP
and the regulatory pathway of VEGF. Objective and
hypotheses: 67-day-old mice were divided into oxygen-induced
retinopathy group and control group. We took ten mice from each
group at postnatal day 7 (p7), p12 and p17 respectively, and then
enucleated the eyeballs to detect the DLL4, VEGFR-1 and VEGFR-
2 by immunohistochemistry. Method: 67-day-old mice were
divided into oxygen-induced retinopathy group and control
group. We took ten mice from each group at postnatal day 7
(p7), p12 and p17 respectively, and then used the retinas to extract
RNA. We detected mRNA expression of DLL4, VEGFR-1 and
VEGFR-2 by RT-PCR. Results: The positive rate of VEGFR-1 was
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of no difference between these two groups in p7 and p12 (P!0.05).
While in p17, the rate in retinopathy group was lower than that in
control group (PZ0.048). The positive rate of VEGFR-2 was of no
difference between these two groups in p7, p12, p17 (P!0.05).
The positive rate of DLL4 was of no difference between these two
groups in p7 (P!0.05), and in p12 and p17, the rate in retinopathy
group was lower than that in control group (PO0.001). In
retinopathy group, the positive rate of VEGFR-1 and DLL4
decreased from p7 to p17 (PO0.001), and that of VEGFR-2
increased from p7 to p17 (PZ0.013). Conclusion: Notch1 – DLL4
signalling pathway may be involved in the regulation of VEGF in
the process of retinal angiogenesis. The expression of DLL4 was
inhibited in oxygen-induced retinopathy mice during the
formation of neovascularization, so it failed to show negative
feedback regulation to VEGF.
P2-505
Evaluation of Thyroid Function in Preterm Newborns
of 24–30 Weeks of Gestation
Campos-Martorell Ariadna, Clemente Maria, Yeste Diego,
Castillo Felix, Narvaez Karla Maria, Carrascosa Antonio

Hospital Vall D’Hebron, Barcelona, Spain

Background: Preterm newborns due to their immaturity,
a higher incidence of mortality and increased susceptibility to
iodine, are at risk of decreased thyroid function. Low levels of
thyroid hormones during a critical period for the development of
the central nervous system may negatively affect their psycho-
motor development. Screening for congenital hypothyroidism
with capillary TSH is invalid for preterm babies and would require
an specific thyroid function control. Objective and hypotheses:
To assess the protocol applied in our hospital during 2011–2014.
To find out the prevalence of hypothyroxinaemia and hyperthyr-
otropinemia of prematurity. To review how many premature are
treated and its clinical evolution. Method: Longitudinal descrip-
tive and prospective study of thyroid function in preterm infants
admitted to NICU during 2011 2014. Determination of FT4 and
TSH (venous sample blood test) in the 2nd week of life, depending
on the results:† If TSH 5–15 mU/L and: fT4 !0.8 ng/dl repeat in
24–48 h *;- fT4 O0.8 ng/dl repeat in 10–15 days; – fT4 O1 ng/dl
repeat in 4 weeks or before discharge. † If TSHO12–15 mU/L, in
two determinations initiate levothyroxine. † * If fT4 !0.8 ng/dl in
two determinations: initiate levothyroxine (4–6 mg/kg per day).
Results: NZ337 (126 !27 WG). Exitus: 47 (12.4%). 38 (11%):
No blood test was obtained. Patients with hypothyroxinaemia
(normal TSH with fT4 !0.8 ng/dl) nZ11 (3%): 8 in the 1st blood
test (range 0.41–0.79), three in the 2nd blood test (range 0.66–
0.77 ng/dl), only one of 11 was treated with levothyroxine.
† Patients treated: nZ12 (3.5%): 8 for hyperthyrotropinemia
(TSH mean 27.03, range 12.5–46.6 mU/l), three for hypothyroid-
ism (TSH mean 41.3 mU/L, fT4 mean 0.59 ng/dl) and one for
hypothyroxinaemia (TSH 1.27 mU/l, fT4 0.41 ng/dl). Screening
for congenital hypothyroidism (capillary TSH) was negative for all
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the patients. Seven patients are still on treatment. Conclusion:
Thyroid function of the preterm infants !30 WG should be
evaluated, apart from universal screening for congenital hypothyr-
oidism. The second week of life is an appropriate time to assess the
thyroid function in preterm babies. The implementation of our
protocol does not involve an excessive number of additional
extractions. This protocol is able to detect which patients should be
treated and wouldn’t be detected by capillary TSH.
P2-506
Mini-Puberty in Boys with Cryptorchidism
Nadezda Raygorodskaya, Nina Bolotova

Saratov State Medical University, Saratov, Russia

Background: The period of transitory postnatal activation of
the hypothalamo-pitutary-gonadal axis (mini-puberty) plays an
important role in the testicular maturation. Objective and
hypotheses: To evaluate the functional condition of the gonads
in 1–3 months boys with cryptorchidism. Method: 40 boys ages
1–3 months with cryptorchidism were examined: group 1–30 boys
with unilateral inguinal retention testis and group 2–10 boys with
unilateral abdominal testis. Control group consist of 40 healthy
boys ages 2–3 month. Methods: orchiometriya and hormonal tests
– gonadotropins, testosterone and inhibin B serum levels by
immunoenzyme assays. Results:: In group 1 scrotal testicular
2.3G0.46 cm3 was like as control group (PZ0.8). Hormonal tests
results showed the increase of the LH serum level in 24% and the
increase of FSH in 40%. The testosterone – 4.0 (3.0; 5.4) nmol/l
and inhibin B – 380 (344; 422) pg/ml remained normal. In group 2
scrotal testicular volume – 1.6G0.5 cm3 was reduced (PZ0,02).
Hormonal tests revealed increase the LH level – 7.8 (3.5; 11.1) IU/l
(PZ0,0007) and decrease testosterone – 3.1 (0.9; 4.5) nmol/l
(PZ0.023) in 50% boys; high FSH serum level – 11.2 (5.4; 19.7)
IU/l (PZ0.003) and low inhibin B level – 193 (174; 236) pg/ml
(pZ0,001) in 80% boys. Conclusion: subclinical testicular
disorders was diagnosed in 40% patients with unilateral inguinal
cryptorchidism and the primary gonadal dysfunction – in 80%
boys with unilateral abdominal cryptorchidism.
P2-507
Fanconi Anemia Endocrine Abnormalities – Case
Report
Liliana Abreua, Sofia Martinsa,c, Olinda Marquesb,c

aPediatric Department, Braga Hospital, Braga, Portugal;
bEndocrinology Department, Braga Hospital, Braga, Portugal;
cPediatric Endocrinology Unit, Braga Hospital, Braga, Portugal

Background: Fanconi anemia (FA) is a rare, genetically and
phenotypically heterogeneous, autosomal or x-linked recessive
54th Annual Meeting of the ESPE
chromosome instability disorder characterized by multiple
congenital anomalies, bone marrow failure, and increased
susceptibility to specific malignancies. Other findings, including
short stature, skin pigmentation, and endocrine abnormalities
have been recognized, most notably GH deficiency (GHD),
hypothyroidism, and hypogonadism. Case presentation: This
report includes three patients with FA referred to paediatric
endocrinology consultation at our Hospital. Patient 1 and 2 are
siblings. Patient 1, 21 years old female, referred to us at 11 years
old, due to dyslipidemia and abnormal glucose metabolism. No
need for medication up to 18 years old, when she started
metformin with improvement in glucose metabolism and
triglycerides, while maintaining hypercholesterolemia. Therefore
simvastatin was initiated, with normalization of lipid profile.
Patient 2, 11 years old male, referred to us at 7 years old, for short
stature. Endocrine testing including evaluation of GH axis, and
GH stimulation tests revealed GHD. Magnetic resonance imaging
(MRI) showed a small pituitary gland. GH was initiated at 9 years
old, with favorable response (height velocity of 6–9 cm/year).
Patient 3, 5 years old male, premature of 35 weeks, fetal growth
restriction, referred to us at 3.5 years, for short stature. Endocrine
testing including evaluation of GH axis, thyroid function and
lipidic profile were normal. Brain MRI showed normal pituitary
gland, despite the absence of the corpus callosum. Bone age
determination revealed a delay !2 S.D. Seriated height velocity
were normal (6.3–6.9 cm/year) and he remains without treatment.
Conclusion:We pretend to emphasize the importance of periodic
endocrine evaluation for patients with FA, looking for precocious
diagnosis and treatment. In the particular case of GH treatment in
FA patients, long-term risk is unknown, therefore, continued
surveillance is needed, considering the increased risk for solid
tumours in FA patients.
P2-508
The IGSF1 Deficiency Syndrome: An Unusual Case
Javier Aisenberga, Steven Ghannya, Amy Chartoffa, Aliza Zidella,
Helio Pedroa, Sjoerd Joustrab, Monique Losekootb, Jan Witb

aHackensack University Medical Center, Hackensack, NJ, USA;
bLeiden University Medical Center, Leiden, The Netherlands

Background: IGSF1 deficiency has been recently found to be a
novel cause of x-linked central hypothyroidism, macroorchidism
and delayed puberty. Case presentation: We present a family,
in which the proband was diagnosed with congenital central
hypothyroidism by neonatal screening and treated accordingly.
Further pituitary examination revealed an unmeasurable prolactin
level, normal IGF1, normal cortisol and no abnormalities of the
pituitary on MRI. The patient exhibited normal growth and bone
age. However, the patient had excessive weight gain and
remarkable testicular enlargement (5–6 cc). The enlargement
was noticed first at 3.6 years of age and the macroorchidism was
present at least until his last evaluation at age 12 years. At 6.3 years
old, the patient still had a prepubertal LHRH stimulation and a
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pubertal LHRH was first observed at 10.3 years old, when his
testicular size was 10–12 cc. The proband’s brother was referred for
short stature at age 13 years and he was found to have congenital
central hypothyroidism with a normal prolactin, normal GH
secretion and low testosterone level for a testicular size of 25–28 cc
(disharmonious pubertal development). His BMI was normal and
besides poor growth, he did not have any of the manifestations of
long standing untreated hypothyroidism. The family was referred
for genetic evaluation, which revealed that the index patient, his
brother, mother and maternal grandfather carry a nonsense
mutation in the IGSF1 gene, specifically c.3411_3412del,
p.Tyr1137*. Conclusions: We present here a unique case of a
family with IGSF1 deficiency. The proband presented with
macroorchidism at an early age, which has not been previously
documented. Also, other family members had congenital central
hypothyroidism and did not present with classical manifestations
of long standing hypothyroidism. Identification of this constella-
tion of manifestations leading to mutational analysis of the IGSF1
gene is key. Further investigations into this family are still ongoing.
P2-509
Survival, Hypothalamic Obesity, and
Neuropsychological/Psychosocial Status after
Childhood-Onset Craniopharyngioma: Newly
Reported Long-Term Outcomes
Anthe S Sterkenburga,b, Anika Hoffmanna, Ursel Gebhardta,
Monika Warmuth-Metza, Anna M M Daubenbüchela,
Hermann L Müllera

aDepartment of Pediatrics, Klinikum Oldenburg, Medical Campus
University Oldenburg, Oldenburg, Germany; bDepartment of
Neuroradiology, University Hospital Würzburg, Würzburg,
Germany; cUniversity of Groningen, Groningen, Germany

Background: Quality of life and long-term prognosis are
frequently, often severely impaired in craniopharyngioma (CP)
patients. Objective and hypotheses: Knowledge of risk factors
for long-term outcome is important for optimisation of treatment.
Method: Overall survival (OS) and progression-free survival
(PFS), BMI, neuropsychological status (EORTCQLQ-C30, MFI-
20), and psychosocial status were analysed in 261 patients with
childhood-onset CP diagnosed before 2000 and longitudinally
observed in HIT-Endo. Results: 20-years OS was lower
(PZ0.006) in CP with hypothalamic involvement (HI) (nZ132,
0.84G0.04) when compared to CP without HI (nZ82, 0.95G
0.04). OS was not related to degree of resection, gender, or
diagnosis age or year (before/after 1990). PFS (nZ168, 0.58G
0.05) was lower in younger (age !5 years at diagnosis) (nZ30,
0.39G0.10) compared with patients 5–10 years (nZ66, 0.52G
0.08) and O10 years (nZ72, 0.77G0.06). PFS was not associated
with HI, degree of resection, nor gender. HI led to severe weight
gain during the first 8–12 years of follow-up (median BMI
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increase: C4.59 S.D.) compared to no HI (median increase:
C1.20 S.D.) (PZ0.00). During O12 years follow-up, patients
with HI presented no further increase in BMI. QoL in CP patients
with HI was impaired by obesity, physical fatigue, reduced
motivation, dyspnoea, diarrhoea, and non-optimal psychosocial
development. Conclusion: OS and QoL are impaired by HI in
long-term survivors of CP. HI is associated with severe obesity,
plateauing after 12 years. OS/PFS are not related to degree of
resection, but gross-total resection should be avoided in cases of
HI to prevent further hypothalamic damage, exacerbating
sequelae. Funding: German Childhood Cancer Foundation,
Bonn, Germany.
P2-510
Chronic Inappropriate Antidiuresis in Childhood:
Experience with Tolvaptan
Rossella Gaudinoa, Claudia Pionaa, Grazia Morandia,
Paolo Cavarzereb, Milena Brugnaraa

aDepartment of Life and Reproduction Sciences, University of
Verona, Paediatric Clinic, Verona, Italy; bO.C.M., Pediatrics,
Verona, Italy

Background: The syndrome of inappropriate antidiuresis
(SIAD) is one of the most common causes of hyponatremia: it’s a
disorder of sodium and water balance, characterized by urinary
dilution impairment and hypotonic hyponatremia, in the absence
of renal disease or any non-osmotic stimulus, able to induce
antidiuretic hormone (ADH) release. SIAD can be manifestation
of a wide range of diseases, including cancer, head trauma,
hydrocephalus and epilepsy. Usually transient and self-limited, is
easily controlled in the short term with fluid’s restriction and
sodium supplementation. More difficult is the management of the
chronic SIAD, especially in children. We report our experience
with tolvaptan, an orally active vasopressin V2-receptor antagonist
that promotes aquaresis. Method: The efficacy of tolvaptan was
evaluated in a 4 years old child with chronic hyponatremia after
surgery for suprasellar arachnoid cyst. Patient was assigned to oral
tolvaptan at a dose of 3.75 mg daily (0.46 mg/Kg per die). Serum
sodium concentrations achieved to 131–134 mEq/l and the drug
was well tolerated, without any side effects. Therefore, the dose of
tolvaptan was increased to 7.5 mg daily, based on serum sodium
concentrations and kidney function. Results: Aquaretic drugs
induce an increase in urinary volume and urinary free water,
associated with a decreased urinary osmolarity with a consequent
increase in plasma sodium. This belong to a family of vasopressin
receptor antagonist, V2 in particular, that regulate tubular water
reabsorption. Tolvaptan has increased serum sodium concen-
tration, allowing liberalization of the water’s introit and suspension
of oral supplementation of NaCl. Conclusion: In this patient with
euvolemic hyponatremia, tolvaptan was effective in increasing and
maintaining serum sodium concentrations, with values greater
than 130 mEq/l, without side effects and allowing the child a free
fluid intake and diet.
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Pituitary Hormone Secretion Profiles in IGSF1
Deficiency Syndrome
Sjoerd Joustraa, Ferdinand Roelfsemaa, Eric Endertb, Bart Ballieuxa,
Paul van Trotsenburgb, Erik Fliersb, Noortje Corssmita,
Daniel Bernardc, Wilma Oostdijka, Jan Maarten Wita,
Alberto Pereiraa, Nienke Biermasza

aLeiden University Medical Center, Leiden, The Netherlands;
bAcademic Medical Center, Amsterdam, The Netherlands; cMcGill
University, Montréal, Canada

Background: Loss-of-function of immunoglobulin super-
family, member 1 (IGSF1) causes an x-linked syndrome of central
hypothyroidism, macroorchidism, delayed pubertal testosterone
rise, variable prolactin deficiency, and variable partial growth
hormone deficiency in childhood. The clinical features and gene
expression pattern suggest a pivotal role for IGSF1 in the pituitary,
but detailed knowledge on pituitary hormone secretion in this
syndrome is lacking. Objective and hypotheses: To study in
detail the 24 h pituitary hormone secretion in male patients with
IGSF1 deficiency. Method: We collected blood samples every
10 min for 24 h in eight adult male IGSF1 deficient patients and
measured circulating TSH, prolactin, gonadotropins, and GH.
Deconvolution, modified cosinor, and approximate entropy
analyses were applied to quantify secretion rates, diurnal
rhythmicity, and regularity of hormone release. Results were
compared to matched healthy controls and, for TSH, to patients
with untreated mild (subclinical) primary hypothyroidism.
Results: Compared to both healthy controls and patients with
mild primary hypothyroidism, IGSF1 deficient patients showed
decreased pulsatile secretion of TSH with decreased disorderliness
and reduced diurnal variation. Basal and pulsatile secretion of GH
and FSH were increased by over 200%, while LH secretion did not
differ from healthy controls. We observed a bimodal distribution
of prolactin secretion, i.e. severe deficiency in three and increased
basal and total secretion in the other five patients. Conclusion:
The altered TSH secretion pattern is consistent with the previously
hypothesized defect in TRH signalling in IGSF1 deficiency.
However, the phenotype is more extensive and includes increased
GH and FSH secretion without altered LH secretion, and either
undetectable or increased prolactin secretion. Funding: The work
was supported by an unrestricted research grant from Ipsen
Farmaceutica BV, and one of the authors was supported by a CIHR
operating grant MOP-133557.
P2-512
Pituitary Function after Mild to Severe Traumatic
Brain Injury in Children 2–18-Years-Old: A
Prospective Study
Karine Brauna, Claire Brietb,c, Patrick Toussainta,
Helene Bony Trifunovica, Bernard Boudaillieza

aCHU Amiens, Amiens, France; bCHU Angers, Angers, France;
cUFR de médecine d’Angers, Angers, France
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Background: In recent years, traumatic brain injury (TBI) has
been identified as a significant cause of pituitary dysfunction in
children. Paediatric prospective studies are rare especially for mild
TBI. Objective and hypotheses: The aim of this present study
was to evaluate the frequency of hypopituitarism after mild,
moderate and severe TBI in hospitalized children, and determin-
ing factors of this deficiency. Method: A prospective study was
conducted for children from 2 to 18 years old, hospitalised after
TBI between September 2009 and June 2013. Clinical parameters,
basal pituitary hormone concentration at 0, 6 and 12 months and a
dynamic test at 12 months after TBI were performed (insulin
tolerance test or glucagon test if contra indicates for assessment of
somatotropic and corticotropic axes), confirm by a second test
in case of GH insufficiency. Results: 117 patients, sex ratio H/F
79/38, median age 7.6 years (range 2 to 17.8 years). Distribution
plot shows 109 mild, four moderate and four severe TBI, according
to Glasgow Coma Scale. Pituitary insufficiencies (PI) were present
in 43 (37%) children at 12 months after TBI. Six of them have two
or more hormonal deficits. 30 and 50 children have a secondary
adrenal insufficiency (SAI) and GH deficiency (GHD) respectively,
after insulin tolerance test. Confirmed GHD was present in 15
cases. GHD were severe in two children but only one have low
velocity rate. One gonadotropin, five prolactin, and no TSH
insufficiency nor central precocious puberty were observed at 12
months after TBI. Conclusion: Biological PI is present in 37% of
TBI even if majority of patient have mild TBI. Interrogation
persists in clinical relevance of biological GHD because velocity
rate is often conserved. However, practitioner should keep in
watch children growth, tiredness and puberty after TBI whatever
its severity. Conflict of interest: This study received a financial
support from IPSEN. Funding: This study received a financial
helps from IPSEN.
P2-513
A Novel Mutation within the AVP Gene in an 18-Year-
Old Male Patient with Kallmann Syndrome and
Combined Pituitary Hormone Deficiency
Won Bok Choia, Soo Young Kimb, Lira Yoona, Young Mi Kima,
Min-Jung Choa, Chang-Seok Kic, Sung Yoon Chod, Dong-Kyu Jind,
Min Jung Kwaka

aDepartment of Pediatrics, Pusan National University School of
Medicine, Pusan National University Hospital, Busan, Republic of
Korea; bDepartment of Pediatrics, Pusan National University School
of Medicine, Pusan National University Children’s Hospital,
Yangsan, Republic of Korea; cDepartment of Laboratory Medicine &
Genetics, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Republic of Korea; dDepartment of
Pediatrics, Samsung Medical Center, Sungkyunkwan University
School of Medicine, Seoul, Republic of Korea

Background: Kallmann syndrome is the most common form
of hypogonadotropic hypogonadism and is associated with genes
such as KAL1, KAL2, CHD7, NELF, PROK2, and PROKR2. Genetic
factors in hypopituitarism are involved with the gene mutation of
PROP1, POU1F1, HESX1, LHX3, LHX4, and PTX2. We found a
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novel mutation of the AVP gene in a Kallmann syndrome patient
with hypopituitarism. Case presentation: The patient, who was
18 years old, showed general weakness, short stature, and no
puberty signs. His height and weight were 156 cm (!1 percentile)
and 47 kg (!1 percentile). His testicular sizes were each 4 cc. Peak
levels of GH, cortisol, LH, and FSH were found to be 0.4 ng/ml,
0.38 ug/dl, 1.31 mIU/ml, and 0.87 mIU/ml on a cocktail test.
Therefore, he was diagnosed with GH deficiency, secondary
adrenal insufficiency, and hypogonadotropic hypogonadism. In
addition, the water deprivation test showed central diabetes
insipidus. The sella MRI showed an absent olfactory bulb and
pituitary stalk, a small anterior pituitary gland, and an ectopic
posterior pituitary bright spot at the base of the hypothalamus. He
also had anosmia. Thus, he was diagnosed with Kallmann
syndrome. We performed whole exome sequencing and found a
c.127COG (p.Pro43Ala) mutation of the AVP gene. This mutation
was not found in 100 normal control case, and it has not been
reported yet. Although the relation between this mutation and the
patient’s diseases is not clear, his father did not have this mutation.
Conclusion: We report a novel mutation of the AVP gene in a
Kallmann syndrome patient with hypopituitarism through whole
exome sequencing.
P2-514
Hydrocephalus and Hypothalamic Involvement in
Paediatric Patients with Craniopharyngioma or Cysts
of Rathke’s Pouch: Impact on Long-term Prognosis
Anna M M Daubenbüchela,b, Anika Hoffmanna, Ursel Gebhardta,
Monika Warmuth-Metzc, Anthe S Sterkenburga, Hermann L Müllera

aDepartment of Pediatrics, Klinikum Oldenburg, Medical Campus
University Oldenburg, Oldenburg, Germany; bUniversity
Groningen, Groningen, The Netherlands; cDepartment of
Neuroradiology, University Hospital, Würzburg, Germany

Background: Paediatric patients with sellar masses such as
craniopharyngioma (CP) or cyst of Rathke’s pouch (CRP)
frequently suffer disease- and treatment-related sequelae. Objec-
tive and hypotheses: We analysed the impact and prognostic
relevance of initial hydrocephalus (HY) and hypothalamic
involvement (HI) on long-term survival and functional capacity
(FC) in children with CP or CRP. Method: Using retrospective
analysis of patient records, presence of initial HY or HI was
assessed in 177 pediatric patients (163 CP, 14 CRP). 20-years
overall survival (OS) and progression-free survival (PFS), FC, and
BMI were analysed with regard to initial HY, degree of resection,
or HI. Results: 105 patients (103/163 CP, 2/14 CRP) presented
with initial HY and 96 presented with HI. HY at diagnosis was
associated (PZ0.000) with papilledema, neurological deficits, and
higher BMI at diagnosis and during follow-up. OS, PFS, and FC
were not affected by HY at initial diagnosis. HI at diagnosis
(96/177) had major negative impact on long-term prognosis. Sellar
masses with HI were associated with lower OS (0.84G0.04;
PZ0.021), lower FC (PZ0.003), and higher BMI at diagnosis and
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last follow-up (PZ0.000) when compared with sellar masses
without HI (OS: 0.94G0.05). PFS was not affected by HI or degree
of resection. Conclusion: Initial HY has no impact on outcome in
patients with sellar masses. OS and FC are impaired in survivors
presenting with initial HI. PFS is not affected by HY, HI, or degree
of resection. Accordingly, gross-total resection is not rec-
ommended in sellar masses with initial HI to prevent further
hypothalamic damage. Funding: German Childhood Cancer
Foundation, Bonn, Germany.
P2-515
Contrasting Central Diabetes Insipidus due to
preproAVP Mutations: Earlier Onset of Symptoms in
Recessive than in Dominant Forms
Karine Bourdeta, Sophie Valetteb, Johnny Deladoëya, Guy Van Vlieta

aEndocrinology Service and Research Center, CHU Sainte-Justine
and Department of Pediatrics, Université de Montréal, Montréal,
Canada; bInstitut de Recherches Cliniques de Montréal and
Endocrinology Service, Centre Hospitalier de l’Université de
Montréal and Department of Medicine, Université de Montréal,
Montréal, Canada

Background: Central diabetes insipidus may result from
mutations in the preproAVP gene, most often heterozygous and
occurring de novo or inherited in an autosomal dominant mode;
in these cases, intracellular accumulation of the misfolded product
of the mutated allele slowly destroys the AVP-producing neurons,
so that the onset of symptoms may be delayed for up to 28 years by
which time the posterior pituitary hyperintense signal is no longer
visible on magnetic resonance imaging (MRI). Very few cases of
autosomal recessive inheritance have been described. Case
presentation: A 4-year-old boy was referred for longstanding
polyuria and polydipsia. The mother is French-Canadian and the
father Lebanese. When seen for failure to thrive at 7 months, a
serum sodium had been recorded at 145 mmol/l with a urine
specific gravity !1005. At age 4 years, after 4 h of water
deprivation, serum sodium was 144 mmol/l, serum osmolality
314 mmol/kg and urinary osmolality 111 mmol/kg. 2 h after
2.5 mg of DDAVP intranasally, urinary osmolarity was
442 mOsm/kg. Chronic treatment with DDAVP resulted in the
disappearance of polyuria/polydipsia and in catch-up growth to
target. MRI showed a normal posterior pituitary hyperintense
signal. preproAVP was sequenced in the proband and in his
asymptomatic parents. The patient was a compound heterozygote,
having inherited a novel A to G transition in the splice acceptor
site of intron 1 (IVS1-2AOG) from his mother and the known
P26L mutation from his father; the latter has been reported in the
homozygous state in two inbred Middle-Eastern pedigrees.
Conclusion: Consistent with bi-allelic inactivation of preproAVP,
our patient had onset of symptoms in the first year of life. The
presence of the posterior pituitary hyperintense signal suggests
preservation of the AVP neurons. Making a genetic diagnosis
avoided repeated MRI studies and allowed for family counseling.
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Endocrine Disorders in Children with Optic Chiasm
Glioma
Alicia Torralbo-Carmona, Mar Domı́nguez-Begines,
Laura Barchino-Muñoz, Emilio Garcı́a-Garcı́a

Virgen del Rocı́o Hospital, Seville, Spain

Background: Pituitary function in children with optic chiasm
glioma may be impaired. Objective and hypotheses:We aim to
describe the frequency of endocrine abnormalities at diagnosis of
the tumor and over the follow-up period in a group of children
with chiasmatic glioma and its relation with different variables.
Method: Retrospective study using the records of patients under
14 years old followed for optic chiasm glioma. Sex, age at
diagnosis, personal history of type 1 neurofibromatosis (NF),
clinical signs and symptoms at presentation, primary treatment of
the tumor, endocrine abnormalities at diagnosis and over the
follow-up period were recorded. Quantitative variables are
expressed as meanGS.D. and compared using Wilcoxon test.
Qualitative variables are expressed as proportions and compared
using Fisher test. Results: 14 patients (six women) were included.
The range of age at diagnosis was 6 months to 7 years (2.97G2.32
years) and follow-up time was 8.64G3.30 years (range 4.0–14.0
years). Six patients suffered NF. Reasons of consultation were
neuro-ophthalmic signs/symptoms in eight cases and endocrine in
three (precocious puberty in all three). Other three were diagnosed
subclinically (neuroimaging). Primary treatment for the glioma
was needed in eight children, predominating in patients without
NF (PZ0.02). The proportion of cases with any endocrine
disorder increased to 12/14 at the end of the follow-up period:
seven children with precocious puberty and five pituitary
deficiencies. Hormonal deficiencies were related to history of
neuro-ophthalmic signs before age of five (PZ0.02) and to
primary treatment requirement (PZ0.03). On the other hand,
precocious puberty was not related to any other variable.
Conclusions: Children with optic chiasm glioma may present
endocrine disorders from the time of diagnosis of the tumor and,
mainly, along its evolution. Precocious puberty is the most
frequent abnormality. Pituitary deficiencies are related to more
aggressive tumors (those presenting with neuro-ophthalmic signs
before the age of 5 years or requiring primary treatment).
P2-517
Be Aware of Congenital Panhypopituitarism in
Children with a Family History of Polydactyly
Idske Kremer Hovingaa, Jacques Giltaya,b, Hetty van der Kampa,c

aDepartment of Pediatrics, University Medical Center Utrecht/
Wilhelmina Children’s Hospital, Utrecht, The Netherlands;
bDepartment of Medical Genetics, University Medical Center
Utrecht/Wilhelmina Children’s Hospital, Utrecht, The Netherlands;
cDepartment of Pediatric Endocrinology, Utrecht, The Netherlands

Background: Congenital panhypopituitarism is associated
with a variety of gene mutations. Abnormalities in the Gli2 gene
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were only recently described to be associated with congenital
panhypopituitarism (Franca et al. 2010). Gli2 is a gene that
encodes a transcription factor downstream of the Sonic Hedgehog
pathway – known to play an important role in morphogenesis
during embryology. Objective and hypotheses: Although Gli2
mutations were described to be related to holoprosencephaly, we
like to present a family with pituitary hormone dysfunction and
polydactyly. Method: The index case was a girl admitted with
extreme failure to thrive at the age of 6 weeks. The heel prick
screening for congenital hypothyroidism was normal. She
experienced hypoglycaemia and hyperbilirubinemia in the
neonatal period. Hormonal testing and MRI investigations showed
panhypopituitarism and an ectopic neurohypophysis. Her mother
had isolated polydactyly. Family history showed that out of 26
family members of three generations, six persons had either
panhypopituitarism, polydactyly or both. One person had
cryptorchidism, choanal atresia and a single median incisor,
besides panhypopituitarism and polydactyly. Results: In all six
affected family members the pathogenic frameshift mutation
c.3676COT (p.Arg1226X) in the Gli2 gene was found. This
mutation leads to truncation of the Gli2 protein. Two family
members also had a 80 kb deletion of chromosome 18q22.1
encompassing the CDH7-gene which is probably not related to the
phenotype. Conclusion: In this family the same Gli2 mutation is
related either to a relatively mild phenotype of isolated
polydactyly, or to a more severe phenotype consisting of pituitary
dysfunction, in the absence of holoprosencephaly. Knowledge of
the co-occurrence of polydactyly and panhypopituitarism with the
same gene defect is important for clinicians because i) it provides a
tool for early recognition of congenital panhypopituitarism and ii)
it enables targeted genetic testing. Furthermore, these data confirm
the role of Gli2 in the embryogenesis of both the extremities and
the pituitary gland.
P2-518
A Novel Single Nucleotide Variation Contributing to
the Expression of Isolated Hypogonadotropic
Hypogonadism
Ahmed Khattaba, Cuiqi Zhoub, Maria Newa, Shlomo Melmedb

aIcahn School of Medicine at Mount Sinai, New York, NY, USA;
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Background: The molecular genetics of isolated hypogonado-
tropic hypogonadism (IHH) has been a subject of interest and
recent discoveries. Multiple genetic variants with x-linked and
autosomal inheritance are involved in the regulation of the
hypothalamic pituitary gonadal axis.Objective and hypotheses:
We undertook an extensive genetic evaluation to elucidate a
possible genetic aetiology in two brothers with clinical and
biochemical evidence of IHH. We hypothesize that polymorphic
genetic variation is responsible for the phenotypic expression of
IHH in our patients.Method:Whole exon sequencing of genomic
DNA followed by SNV of interest validation using PCR was
performed. Seven genes derived from sequencing results were
selected for further validation. The selected genes contained
287



coding region SNV(s) and were associated with the hypothalamic-
pituitary axis and the patient’s clinical phenotype. Results: More
than 600 SNPs were observed in O70 different genes; No SNPs
were found in the GnRH receptor gene; nine SNPs in seven
x-linked genes were validated by PCR; Of the nine valid
polymorphisms, eight produced an amino acid change; All
selected SNVs were known in the NCBI database. Conclusion:
Patients both have IHH, while they only have the same SNV in one
gene (MAMLD1 exon 3).
P2-519
Eating Behaviour, Weight Problems and Eating
Disorders in 101 Long-Term Survivors of
Childhood-Onset Craniopharyngioma
Anika Hoffmanna, Anthe S Sterkenburga,b, Ursel Gebhardta,
Hermann L Müllera

aDepartment of Pediatrics, Klinikum Oldenburg, Medical Campus
University Oldenburg, Oldenburg, Germany; bUniversity of
Groningen, Groningen, The Netherlands

Background: As a result of hypothalamic involvement and/or
treatment-related hypothalamic damage, up to 75% of childhood
craniopharyngioma patients develop hypothalamic obesity.out-
come is important for optimization of treatment. Method: Eating
behaviour was analysed in 101 survivors of childhood craniophar-
yngioma, recruited from 1980 to 2001 in the HIT-Endo multi-
centre study, and in 85 BMI-matched healthy controls using the
Inventory for eating behavior and weight problems (IEG) and the
inventory for eating disorders (ESI). Results: Severely obese
patients (BMI O8 S.D.; nZ9) presented with pathological eating
behavior, more weight problems, and eating disorders, as
compared to obese (BMI 3–8 S.D.; nZ44) and normal or
overweight patients (BMI !3 S.D.; nZ48). Craniopharyngioma
patients with different degrees of obesity showed similar or even
less pathological findings as compared to BMI-matched normal
controls. Conclusion: Severe obesity is associated with patho-
logical eating behaviour/disorders in craniopharyngioma patients.
As these disorders are not disease-specific, risk factors for
hypothalamic obesity should be the focus of further craniophar-
yngioma research. Funding: German Childhood Cancer Foun-
dation, Bonn, Germany.
P2-520
Two Novel LHX3 Mutations in Patients with
Combined Pituitary Hormone Deficiency and
Sensorineural Hearing Loss
Bassam Bin-Abbas, Khushnooda Ramzan, Rabab Allam,
Mohammed Al-Owain, Faiqa Imtiaz

King Faisal Specialist Hospital and Research Centre, Riyadh,
Saudi Arabia
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Background: Pituitary hormone deficiency combined type 3
(CPHD3; MIM# 221750) is an autosomal recessive combined
pituitary hormone deficiency caused by mutations in LHX3, a
LIM-homeodomain transcription factor gene which is necessary
for the normal pituitary and motorneuron development. Aims:
Clinical manifestations of CPHD3 are pituitary dwarfism and
might be accompanied by rigid cervical spine leading to limited
neck rotation or sensorineural deafness. In this study, three
patients from two unrelated consanguineous families of Saudi
origin with combined pituitary hormone deficiency were
examined. Results: Clinical evaluation revealed that all the three
patients had severe combined pituitary hormone deficiency, short
neck and sensorineural hearing loss. The patient displayed a severe
pituitary hypoplasia, whereas one patient also presented seconda-
rily with an enlarged anterior pituitary. We identified one novel
missense LHX3 mutation (p.C146F) in the LIM2 domain at a
phylogenetically conserved residue, and a novel nonsense mutation
(p.R156*) predicting a severely truncated protein, both in the
homozygous form. Conclusion: This report describes the first
LHX3 mutations from Saudi patients and also expands the allelic
spectrum for this gene and helps in the differential diagnosis.
P2-521
A Novel Entity Characterised by GH Deficiency and
Central Precocious Puberty in Two Siblings and their
Father, in the Absence of Central Nervous System
Defect
Antonis Voutetakisa, Dimitris Chiotisa, Maria Dracopoulou-Vaboulia,
Alexandra-Maria Magiakoua, Georgia Chrousosb, George Chrousosa,
Catherine Dacou-Voutetakisa

aDepartment of Pediatrics, Division of Endocrinology, Metabolism
and Diabetes, Medical School, National and Kapodistrian University
of Athens, Athens, Greece; bPediatric Ophthalmology Department,
MITERA Childrens’ Hospital, Athens, Greece

Background: The association of GH deficiency (GHD) with
central precocious puberty (CPP) has been reported in individuals
with central nervous system (CNS) abnormalities, congenital or
acquired. Co-existence of GHD and CPP has been rarely reported,
always as an isolated, sporadic disorder. Objective and
hypotheses: To present the familial occurrence of combined
GHD and CPP. Method: GH was measured post L DOPA,
glucagon and GHRH and gonadotropins were determined post
GnRH administration, using established methodology. CNS was
evaluated using brain magnetic resonance imaging (MRI).
Results: Two siblings were examined for short stature; a female
at age 11 years and her brother at age 8.2 years. The girl,
reportedly, had puberty initiation at 6 years and menarche at 7.8
years. Peak GH on two provocative tests was !1 ng/ml with no
response to GHRH, while results of GnRH test disclosed CPP. The
girl’s pathology wasn’t recognized promptly and received no
therapy, reaching a final height of 122 cm (K8 SDS). The boy’s
height at age 8.2 years was 107 cm (K4.6 SDS). He entered
puberty at age 10 years. He received rhGH and GnRHan and
reached a final height of 170 cm (K1.1 SDS), the target height
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being 161.5G4.5 cm. On provocative testing, the mother had
normal GH peak (26 ng/ml), while the father (Ht SDS K3) had
low GH (2 ng/ml). There was no evidence of optic nerve atrophy
or CNS defect. Conclusion: The combined familial defect of GHD
and CPP most likely represents a novel entity, possibly inherited as
an autosomal dominant trait. It should be attributed to a mutated
transcription factor affecting both GHRHR and GnRHR or the
somatotrophs and gonadotrophs acting in a diverse manner; loss
and gain of function respectively. The existence of such complex
natural prototypes can act as the key to understand pituitary
development and function.
P2-522
Effect of Specimen Repeated Freeze-Thaw Cycles
on Urinary Gonadotropin Determined by
Immunochemiluminometric Assays
Yaping Ma, Zhuangjian Xu, Yu Hu, Wenying Zhu, Qing Wang

Hospital of Jiangnan University, Wuxi 4th People’s Hospital,
Wuxi, China

Background: It remains unclear whether specimen repeated
freeze-thaw cycles can influence urinary lutenising hormone (LH)
and follicular stimulating hormone (FSH) assayed by immuno-
chemiluminometric assays (ICMA). Objective and hypotheses:
To investigate the effect of specimen repeated freeze-thaw cycles
on urinary LH and FSH determined by ICMA. Method: The first
morning-voided urine was collected and divided two parts. One
part was stored at K20 8C (Frozen Sample), and the other was
stored at 4 8C. Urinary LH and FSH were assayed by ICMA
between 0 and 13 freeze-thaw cycles (between 0 and 14 days).
Results: Compared with the original specimen, urinary LH for all
specimen were unaffected from the first to the second days, and
urinary FSH within 14 days for all specimen, too. The correlation
between urinary LH in Frozen Sample as a percentage of original
LH and freeze-thaw cycles was K0.879, for urinary FSH as a
percentage of original FSH was 0.102. Conclusion: When urinary
specimen are stored at K20 8C, ICMA can measure urinary LH
within two freeze-thaw cycles, and FSH up to 13 freeze-thaw
cycles. Funding: This work was supported by Scientific Research
Projects of regular institutions of higher education for postgradu-
ates in Jiangsu province (grant numbers:CXLX13_828), and
Scientific Research Projects of Wuxi city in Jiangsu province
(grant numbers:Q201204).
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Copy Number Variants in Patients with Congenital
Hypopituitarism Associated with Complex
Phenotypes
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Background: The aetiology of congenital hypopituitarism
(CH) is unknown in the majority of patients. In our cohort of 200
cases, it was possible to establish the genetic cause in only 13
patients (6.5%). Copy number variants (CNVs) have been
implicated as the cause of genetic syndromes with previously
unknown aetiology. Objective: To study the presence of CNVs
and its relevance in patients with CH of unknown cause associated
with complex phenotypes. Patients and methods: 35 patients
were selected for whole-genome array-CGH screening in a
customised platform of 180 K (Oxford Gene Technologies).
Results: Among the 35 selected patients, ten had septo-optic
dysplasia (SOD); six had developmental delay/intellectual dis-
ability (DD/ID) and four had midline craniofacial malformations.
In this cohort 15 patients (43%) presented CNVs: 13 were
considered as variants of uncertain clinical significance (VOUS)
and two were considered pathogenic. Among the patients with
CNVs, four of them had well-defined genetic syndromes:
trichorhinophalangeal syndrome, Rubinstein-Taybi syndrome,
Joubert syndrome and PHACE syndrome. Among the CNVs,
seven were heterozygous deletions with sizes ranging from 27 Kb
to 10.5 Mb, seven were duplications ranging from 55 KB to 1.3 Mb
and in one patient two CNVs were found. The pathogenic CNVs
were identified in two patients: one patient with the trichorhino-
phalangeal syndrome, a deletion of 10.5 Mb in chromosome eitht
(8q23.1–q24.11) and one patient with Rubinstein-Taybi syndrome
with a terminal duplication of 14.7 Mb in chromosome two and a
terminal deletion of 4 Mb in chromosome four (two CNVs).
Conclusion: CNVs could explain the genetic aetiology of two
patients with syndromic CH. Variants of uncertain clinical
significance may also be implicated in the aetiology of CH but
further studies are necessary to establish the role of each CNV.
Funding: This work was supported by the National Council for
Scientific and Technological Development (CNPq) (grant
numbers 305743/2011-2 to B.B.M. and 304678/2012-0 to
A.A.L.J.) and Sao Paulo Research Foundation (FAPESP) (grant
number 2013/03236-5 to A.A.L.J.).
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Pulsatile GnRH is Superior to hCG in Therapeutic
Efficacy in Adolescent Boys with Hypogonadotropic
Hypogonadodism
Chunxiu Gonga, Ying Liub, Miao Qina, Di Wua, Xiaoling Wangb
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Background: We investigate the efficacy and safety of two
different treatments which have not been evaluated in peri-puberty
boys with HH. Objective and hypotheses: To assess the
effectiveness and safety of pulsatile GnRH or hCG treatment in
adolescent boys with hypogonadotropic hypogonadodism.
Method: 12 patients received 8–10 mg of GnRH, subcutaneously
injected every 90 min using a pump. Another 22 patients received
hCG, which was injected intramuscularly as follows: for the first
three months, 1000 IU of hCG was injected two times per week,
then once every other day for the next 3 months. The dose of hCG
was increased to 2000 IU after 6 month treatment and the above
cycle was repeated for another 6 months. All patients were treated
for 12–14 months and followed up every 3 months. Results:
Patients treated with GnRH showed larger testes than those treated
with hCG. Patients in both groups showed increased length of
penis, however the differences were not statistically significant,
compared to the pretreatment groups. Testosterone levels were
significantly increased in both groups, compared to the
pretreatment group, but the difference of two groups was not
statistically significant. There was no significant difference in side
effects associated with the two treatments. Conclusion: Adoles-
cent boys with HH may be effectively treated with pulsatile GnRH.
We suggested that GnRH exhibits higher efficacy in treating
adolescent boys with HH than hCG.
P2-525
The Lack of MKRN3 Gene Mutations in Patients with
Idiopathic Sporadic GnRH-Dependent Precocious
Puberty
Beata Wikieraa, Karolina Peszb, Elzbieta Petriczkoc,
Julita Nocon-Bohusza, Ewa Urbanowiczc, Mieczyslaw Walczakc,
Maria Sasiadekb, Anna Noczynskaa

aDepartment of Endocrinology and Diabetology for Children and
Adolescents, Medical University, Wroclaw, Wroclaw, Poland;
bDepartment of Genetics, Medical University, Wroclaw, Wroclaw,
Poland; cDepartment of Paediatrics, Endocrinology, Diabetology
and Metabolic Diseases of the Developmental Age, Pomeranian
Medical University, Szczecin, Poland

Background: Central precocious puberty (CPP) results from
activation of the hypothalamic-pituitary-gonadal axis before the
age of 8 years in girls and 9 years in boys. The molecular basis of
the maturation of this axis is still poorly understood. The MRKN3
gene located in the Prader-Willi syndrome critical region
(chromosome 15q11–q13), inhibit factors stimulating pulsative.
GnRH secretion. In 2013 inactivating mutations in the MRKN3
gene were discovered to cause some of the cases of familial
precocious puberty. Subsequently, there have been few reports of
apparently de novo mutations causing sporadic CPP. Objective
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and hypotheses: The objective of the study was to investigate
mutations in MKRN3 gene in patients with apparently sporadic
idiopathic CPP. Method: Blood samples were collected from 25
unrelated patients (24 girls and one boy), from two university
medical centres. All patients were clinically diagnosed with
precocious puberty of central origin. DNA was isolated from
lymphocytes using standard procedures. The whole coding region
of theMRKN3 gene was divided between five sets of primers. Each
fragment was amplified with PCR, routinely cleaned and then
sequenced with the classical Sanger’s method. Results: No
pathogenic variants of the MRKN3 gene were found among the
studied group. Conclusion: Although deficiency of MKRN3
causes CPP in humans, mutations in MRKN3 gene are a very rare
genetic cause of isolated CPP.
P2-526
Serum AMH Levels are Lower in Healthy Boys Who
Develop Pubertal Gynaecomastia
Mikkel G Mieritza, Casper P Hagena, Kristian Almstrupa,
Jørgen H Petersenc, Lars L Râketc, Stefan H Sommerd, Anders Juula

aDepartment of Growth and Reproduction, Rigshospitalet,
Copenhagen, Denmark; bDepartment of Biostatistics, University of
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Sciences, University of Copenhagen, Copenhagen, Denmark;
dDepartment of Computer Science, University of Copenhagen,
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Background: Pubertal gynaecomastia is thought to be a
clinical sign of an oestrogen-androgen imbalance, affecting up to
60% of boys. In most cases no underlying endocrinopathy can be
identified. In boys, Anti-müllerian hormone (AMH) is produced
by immature Sertoli cells and circulating level decreases as
testosterone increases during pubertal maturation. In a previous
cross sectional study we found significant lower levels of AMH in
boys with pubertal gynaecomastia (Mieritz et al., Clin Endocrinol,
2013). Objective and hypotheses: To investigate serum AMH
levels and genetic polymorphisms in boys with or without
gynaecomastia. Method: 99 healthy Danish boys (aged 5.8–16.4
years) were followed in a prospective cohort over 8 years with
semi-annual examinations (total examinations, nZ951), including
breast palpations and blood samples. Serum AMH concentrations
were analysed by immunoassay (Beckman Coulter). Furthermore,
we analysed two single nucleotide polymorphisms (SNPs) located
in exon 1 of the gene encoding AMH (AMH rs10407022 TOG)
and in a putative enhancer of the AMH-receptor (AMHR2
rs11170547 COT) respectively. Results: Pubertal gynaecomastia
was observed in 47/95 (49%) of the boys during follow-up.
Circulating levels of AMH were significantly lower in boys with
pubertal gynaecomastia compared to boys without – even after
controlling for pubertal stage (P!0.001). Presence of the minor
allele (T) of the AMH-receptor SNP was associated with lower
serum levels of AMH after onset of puberty (age 13–15 years,
median 359.0 vs 305.0 pmol/l, PZ0.008); no association between
AMH SNPs and serum AMH was found. Pubertal gynaecomastia
was not associated with AMH SNPs (GGCGT vs TT, PZ0.324,
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Chi2) or AMH-receptor SNPs (CC vs CT, PZ0.963). Conclusion:
This is to our knowledge the first longitudinal study to find an
association between low serum levels of AMH and the
development of pubertal gynaecomastia. We speculate that this
might be due to impaired testicular function in these boys.
P2-527
Evaluation of Final Height in Girls Taking GnRH
Analogue: Should the Age Limit for Precocious
Puberty be Changed?
Dogus Vurallia, Yildiz Bilge Dallara, Esra Tapcia, Ozlem Engiza,
Enver Simsekb
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Background: The age limit for precocious puberty (PP) in
girls is a topic that continues to be debated, and there is a new
trend that supports the idea that the beginning of breast
development in girls between ages 6 and 8 should not be accepted
as true PP and it is necessary to label this clinical condition as
accelerated puberty or early normal puberty. Objective and
hypotheses: The aim of the current study is to determine the
diagnostic criteria for girls between the ages of 6 and 8, in which
puberty has begun as a result of secular trend to early puberty, to
decide for which patients treatment initiation is appropriate and
rational. Method: The patients who were diagnosed with
idiopathic central PP (CPP) were investigated in four groups as:
patients who were treated before age 6, patients who were treated
between ages 6 and 7, patients who were treated between ages 7
and 8, and the patients who were treated after age 8. Their final
heights were evaluated. A fifth group was formed from patients
who were diagnosed after age 7; however, they were not given
treatment and were monitored for puberty progress, and the final
heights of the group in which treatment was initiated and in which
treatment was not initiated were compared. Results: All of the
patients who underwent treatment reached a final height that was
close to the target height, and while the final heights were taller
than the predicted adult height (PAH) before treatment, the
heights were shorter than the PAH at the end of treatment. While
the height gain was 11.5G1.6 cm in cases in which treatment
began before age 7, it was 6.2G1.8 cm in the group in which
treatment began after age 7. The cases who were diagnosed and
treated after age 7 and the cases in the same age group who were
followed-up without treatment all reached a final height close to
the target height and the final heights of both groups were similarly
taller than the PAH at the time of diagnosis. The height gain of
both groups were also similar. (6.2G1.8 cm vs 5.7G2.0 cm).
Conclusion:Of the cases who were diagnosed with CPP according
to the classical definition, the number of cases diagnosed after age
7 was high and the height gain and final heights with or without
treatment were similar in this age group. Thus, this suggested that,
in fact, the puberty of these cases could be normal and although
the age of onset of puberty was earlier due to the secular trend, we
might have unnecessarily investigated and treated these cases as we
still used the classic age limit of 8 for the definition of PP.
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Correlation of Clinical Phenotype and Genotype of
Prader-Willi Syndrome and the Deletion of Paternal
MKRN3 Allele in PWS Patients with Central Precocious
Puberty
Ja Hyang Choa, Eungu Kanga, Jin-Ho Choia, Gu-Hwan Kimb,
Eul-Ju Seob, Han-Wook Yooa,b
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Background: Prader-Willi syndrome (PWS) is caused by the
deletion of the paternally-derived 15q11-13 region or the maternal
uniparental disomy of chromosome 15 (mUPD(15)). Puberty is
usually delayed and central precocious puberty (CPP) is very rare
in PWS. Objective and hypotheses: This study was undertaken
to correlate clinical features focusing on pubertal progression with
genotype with or without MKRN3 deletion to understand the
mechanism of CPP in patients with PWS. Method: A total of 114
patients were enrolled. Genetic study was done utilizing routine
chromosome, fluorescent in situ hybridization, and methylation-
specific PCR analyses. The presence of MKRN3 deletion was
determined by multiple ligation-dependent probe amplification
analysis in patients with microdeletion of 15q11-q13 region.
Results:Microdeletion of paternally-derived chromosome 15q11-
q13 was observed in 81 patients (71.1%), while the other 33
(28.9%) had mUPD(15). MKRN3 was deleted in 29 of 81 patients
(35.8%) with microdeletion, while 11 of them (13.6%) did not have
deletion of MKRN3. Patients with microdeletion presented with
hypopigmentation and feeding difficulty in the neonatal period
more frequently than those with mUPD(15). HbA1c levels were
significantly higher in microdeletion group. There were no
significant differences in height-, weight-SDS, height velocity, and
BMI between the two groups. Notably, 10 of 33 patients (30.3%) with
mUPD(15) showed advanced bone age than those with microdele-
tion. Two females manifested CPP and one girl had early puberty in
mUPD(15) group, while one male was diagnosed with CPP among
MKRN3 deletion group. Conclusion: Patients with microdeletion
of chromosome 15q11-q13 region displayed feeding difficulty in
infancy and severe hyperglycemia more frequently than those with
mUPD(15). CPP in PWS is presumed to be caused by a deletion of
active paternal MKRN3 allele. Further study should be needed to
elucidate functional impact of MKRN3 and interaction with other
adjacent genes deleted in PWS patients with CPP.
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Doppler Evaluation of the Uterine Artery for the
Diagnosis and Follow-Up of Patients with
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Background: Pelvic ultrasound is used for the diagnosis and
follow-up of girls with precocious puberty (PP). This tool may be
somewhat misleading, because during treatment some patients
may persist with pubertal uterine and ovarian anatomy.
Oestrogens decrease the resistance of the uterine arteries, so
Doppler evaluation of these vessels might be a useful comp-
lementary exam to determine the effects of treatment in these
patients. Objective and hypotheses: To evaluate the usefulness
of uterine artery Doppler analysis in the diagnosis and follow-up of
girls with PP. Method: 14 girls with central PP (breast Tanner
stage II-V, !8 years, LH O6.0 IU/L after leuprolide stimulation,
O3,5 cm uterus length) were treated with long acting triptorelin
pamoate 22.5 mg, which lasts 6 months. A single operator
performed a pelvic ultrasound at the time of diagnosis, and after
6 and 12 months of analogue therapy, by measuring uterine size,
ovarian volume and a Doppler analysis of the uterine arteries was
performed. The blood flow velocity waveform was characterized as
either high resistance, which represents lack of pubertal
development, or low and/or intermediate resistance, which
indicates active puberty. These parameters were correlated with
the LH levels observed in these patients at the time of diagnosis
and during treatment with triptorelin pamoate 22.5 mg. Results:
All patients received 1 dose of triptorelin at times 0 and 6 months,
and completed 1 year of treatment. Mean age at the beginning of
treatment was 7.9 years C1.3(4–8), and LH peak before treatment
was 34.0 IU/LC23.0(8.6–91.0). At baseline, ten out of 12 patients
(83%) had low or intermediate resistance with Doppler analysis,
whereas two patients (17%) had high resistance. Mean peak LH at
6 months of treatment was 2.2 IU/LC0.8(0.7–3.7), and 13 patients
(93%) showed high resistance, whereas 1 patient showed an
intermediate pattern. All 14 patients (100%) showed high
resistance blood flow velocity waveform at 12 months, which
was associated with a mean peak LH of 1.8 IU/LC1.0(0.3–4.0).
Conclusion: Uterine artery Doppler colour analysis is a valuable
complementary tool for the diagnosis and management of girls
with central PP. This technique shows a good correlation with LH
levels, and may be useful for patients with this condition during
LHRH analogue treatment. Supported by Debiopharm, Switzer-
land. Conflict of interest: This study was supported by
Debiopharm, Switzerland. Funding information: This study
was supported by Debiopharm, Switzerland.
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Nephrogenic Diabetes Insipidus with Partial
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Background: Congenital diabetes insipidus (DI) can be due to
mutations in the arginine vasopressin (AVP) gene (familial
neurohypophyseal DI), the AVP receptor type 2 (AVPR2) or
aquaporin 2 (AQP2) genes (congenital nephrogenic DI, NDI). The
clinical manifestation of congenital NDI, especially the response to
AVP, can vary greatly depending on the functional effect of the
AVPR2mutation. Here we present two male siblings with NDI and
partial response to ddAVP. Objective and hypotheses: To
identify the genetic cause of the condition.Method:Whole exome
sequencing was performed in selected family members. A
minigene splicing assay was used to evaluate the effect of two
splice site variants in AVPR2. Results: Two male siblings
presented with failure to thrive, polyuria, and polydipsia.
Laboratory evaluation showed hypernatremia, elevated serum
osmolality, and low urine osmolality. During water deprivation
urine osmolality remained low. Subcutaneous ddAVP adminis-
tration (1 mcg) increased urine osmolality modestly to 250–
350 mOsm/kg, consistent with partial NDI. The two parents, a
sister, and a brother were unaffected. Initial Sanger Sequencing
reported no pathogenic variants in AVPR2 or AQP2, with mention
of a possible splice site variant of unknown significance. We
performed exome sequencing and found the same variant. In fact,
we confirmed that both the patient and brother were hemizygous
for two AVPR2 variants with in silico predicted effects on mRNA
splicing. A minigene assay revealed that only one, the novel AVPR2
c.276 AOG mutation created a cryptic splice acceptor site that led
to 5’ truncation of AVPR2 exon 2 when tested in HEK293 cells.
This truncation leads to a frameshift and premature stop codon,
which is likely to be the cause for these familial cases of NDI with
partial responsiveness to AVP. Both patients were treated with
high dose ddAVP and showed improvement of DI symptoms as
well as improved growth and weight gain. Conclusions: A novel
AVPR2 splice site mutation as a cause of X-linked NDI was
identified. Patients with DI of unknown etiology can harbor splice
site mutations whose pathogenicity may be underestimated on
routine sequence analysis. In NDI with partial response to ddAVP,
high dose ddAVP treatment may be considered. Funding
information: “The work was supported by the Intramural
Research Program of the Eunice Kennedy Shriver National
Institute of Child Health and Human Development (NICHD)
and National Human Genome Research Institute, National
Institutes of Health.”
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Background: During puberty, gray matter (GM) volume
decreases and white matter (WM) volume increases in brain. It has
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been suggested that pubertal hormones may induce some
neuroanatomical changes during puberty. Central precocious
puberty (CPP) is caused by premature activation of the
hypothalamus-pituitary-gonadal axis in inappropriately early
age. However, little is known about the differences of brain
structure (especially brain volume) in idiopathic CPP. Also the
relation between luteinizing hormone (LH) and brain morphology
in CPP remains unclear. Objective and hypotheses: This study
aimed to evaluate the difference of brain structure in idiopathic
CPP, age-matched healthy control, and the normal puberty girls,
and the association between LH and brain structure.Method: The
study enrolled fifteen girls with idiopathic CPP, 15 age-matched
healthy girls and 15 normal puberty girls as controls. The subjects
underwent on a 1.5 Tesla Avanto MR Scanner. Anatomical T1-
weighted images were acquired with a T1 spin echo sequence. MR
image data were processed by using SPM8 with DARTEL
algorithm. Results: The mean age of CPP, age-matched group
and puberty group were 8.0G0.9 year, 7.8G0.9 year and 11.9G0.9
year. Compared with controls, CPP showed a significant increase
in GM volume of the left cerebellar cortex, and in WM volume; the
left superior temporal lobule (STL), right middle temporal pole
(MTP) and left lingual gyrus (LiG) (P!0.001). Especially, theWM
volume of the STL (rZ0.56), MTP (rZ0.56) and LiG (rZ0.57)
was positively correlated with LH concentrations (P!0.05).
Conclusion: Regional GM and WM volumes were increased in
girls with idiopathic CPP compared with age-matched and
pubertal controls. The growth of white matter might be directly or
indirectly mediated by LH production in idiopathic CPP.
These data suggest that the presence of early sexual maturation-
related variations in structure of developing brain of girls with
idiopathic CPP.
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Determination of Final Height in Girls with
Precocious Puberty. Which is the Most
Accurate Method?
Daniela Quirogaa, Constanza Pinocheta, Jaime Cerdab,
Andreina Cattania, Hernan Garciaa
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Background: Central precocious puberty (CPP) is a common
condition in girls and has been associated with deterioration of
final height (FH). Height prognosis (HP) is critical for the decision
of treatment in CPP. There are several methods for predicting FH
in CPP but none is completely reliable. Most methods consider
bone age (BA), which is very imprecise, but there is no consensus
on which method is the best to estimate FH. Objective: To
compare the accuracy of three methods in the prediction of FH in
girls with untreated CPP. Patients and methods: 143 girls
consulted for CPP between 1993 – 2000, 93 had reached their FH
without being treated with LHRH analogues and they came to
measure their current height. FH was considered with BA O 15
years. Parent’s heights were registered. BA was reported by the
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same four observers. We compared the initial HP, by three
methods: Bayley-Pinneau (BP), Roche-Wainer-Thissen (RWT)
and midparental height; with their FH. Statistical correlation
between HP and FH was evaluated with Bland and Altman
method. Results: The age at diagnosis of the 93 girls was 8.3G1.2
years (6.4–10.5); their BA was 9.9G1.7 years and their current age
was 19.1G3.3 years. The BP method vs. FH showed x: K1.01 cm
difference, but with great interindividual variation (C8.87 cm: and
K10.89 cm, G2DS respectively). Similarly RWT method showed
x: C0.96 cm difference (C9.65 and K7.72G2DS respectively). In
contrast, midparental height showed less dispersion and variation:
(x: C0.05 cm difference with C6.19 and K6.10 cm, G2DS
respectively). Conclusions: All methods for predicting FH
showed good results in average, but they have a considerable
individual variation which may be explained by the subjectivity
of the radiological interpretation of BA. Midparental height,
which does not consider BA, demonstrated superior ability to
predict FH.
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The Relationship between Steriod Receptors and
Aromatase in the Mouse Brain
Bertan Yilmaza,b, Hong Zhaob, David Brooksb, Veysel Fenkcib,
Gonca Yenicesub, Erkut Attarb, Serdar Bulunb
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Background: Local oestrogen production in the brain
regulates critical functions including neuronal development,
gonadotropin secretion and sexual behaviour. In the mouse
brain, a 36 kb distal promoter (l.f) regulates the Cyp19a1 gene that
encodes aromatase, the key enzyme for oestrogen biosynthesis.
In vitro, promoter l.f interacts with oestrogen receptor alpha (Esr1)
and Progesterone receptor (Pgr) to mediate Cyp19a1 mRNA
expression and enzyme activity in mouse hypothalamic neuronal
cell lines. The in vivo mechanisms that control mammalian brain
aromatase expression during fetal and adult development,
however, are not thoroughly understood. Objective and
hypotheses: Our aim was to elucidate the basis of the in vivo
connection between Esr1, Pgr and Cyp19a1. Method: Pregnant
mice were sacrificed at gestational days 9, 11, 13, 15, 16, 19, 21 and
the brain tissues of the foetuses were harvested along with five
newborns at the age of postnatal day 2. Esr1KO (female) were also
sacrificed and their hypothalamus were excised out. Then both
foetuses and adults RNA were isolated, reverse transcribed and
amplified employing primers specific for Esr1, Pgr and Cyp19a1
with Real time PCR. Results: In the foetal mouse brain, Cyp19a1
mRNA levels are inversely correlated with both Esr1 and Pgr
mRNA levels in a temporal manner. Moreover, Cyp19a1 mRNA
levels increased in the hypothalamus of oestrogen receptor-alpha
knockout female mice (Esr1KO). Conclusion: Taken together, our
findings might indicate that Esr1 and Pgr have crucial roles in the
in vivo regulation of aromatase expression in the brain during
foetal and adult life. Funding information: Northwestern
University start up funds.
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Nelly Pitteloudb,c, Michael Hauschildb
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(CHUV), Lausanne, Switzerland, cEndocrinology, Diabetes &
Metabolism Service, Centre Hospitalier Universitaire Vaudois
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Background: Over the past 20 years there is growing evidence
that onset of puberty and changes in body proportions occur at an
earlier age, especially in girls. Several studies have suggested this
trend is linked to increasing rates of overweight and obese
children. However, data on delayed pubertal trends are scant.
Objective and hypotheses: To characterize body proportions of
children evaluated for pubertal disorders. Method: Retrospective
study of a large cohort of patients followed at a single tertiary
center during a 17 year period (1996–2013). Clinical data
including height, weight, the upper to lower segment (U/LS)
ratio, body mass index (BMI) and clinical outcomes were reviewed
and analysed. Results: The cohort comprised 647 patients. In
total, 304 were evaluated for precocious puberty (86% girls, of
whom 72% were diagnosed with idiopathic central precocious
puberty) and 347 presented with delayed puberty (67% boys, of
whom 92% had constitutional delay of growth and puberty). There
was a trend (not significant) towards earlier puberty in recent years
with more referrals for early puberty and fewer related to delayed
puberty. BMI z-score was significantly greater in the patients
referred for early puberty compared to delayed puberty
counterparts (girls mean C1.6 vs. -0.57 SDS, boys mean C2.2
vs. K0.78 SDS, P!0.001). Significant U/LS ratio differences
(P!0.015) between these groups were equally found. Height, BMI,
and basal LH values were associated with having initiated
treatment in early puberty, but not in late puberty. Conclusion:
BMI z-scores and U/LS ratio differ significantly in children
referred for precocious or delayed puberty. Lower height- and BMI
z-scores and higher basal LH values were predictors of those
children starting treatment for early puberty. Clinical follow-up
over time seems mandatory.
P2-535
GH Deficiency with Advanced Bone Age: GHRH
Receptor Mutation Detected by Exome Sequencing
Associated to Non-Classical Congenital Adrenal
Hyperplasia (CAH)
Fernanda de Azevedo Correaa, Marcela M Françaa, Qing Fangb,
Qianyi Mab, Tania A Bachegaa, Berenice B Mendoncaa,
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Background: Isolated Growth Hormone Deficiency (IGHD)
is usually associated with a delayed bone age. A genetic cause for
IGHD is more frequently found in patients with familial cases
and/or consanguineous parents. Objective and hypotheses: To
diagnose the genetic cause of IGHD and clarify the unusual clinical
presentation of advanced bone age in one patient born to
consanguineous parents. Method: Sanger sequencing of GH1,
GHRH, GHRH receptor and CYP21A2 followed by whole-exome
sequencing. Results: A Caucasian boy presented at 7.5 years with
severe short stature (102.5 cm, SD-3.7), high-pitched voice, blue
sclera and prominent forehead. Genital examination revealed
Tanner stage I, normal penile length (4 cm) and normal topic testis
(length 1.5 cm). He was born at term by vaginal delivery with a
length of 50 cm and weight of 3.400 g. Parents were second-degree
cousins. Bone age was 6 years. Clonidine and combined pituitary
stimulation tests, resulted in a peak of GHZ0.6 ng/ml indicating
GH deficiency and a peak cortisol of 16.1 mcg/dl initially
interpreted as partial ACTH deficiency. Pituitary MRI was normal.
The patient was successfully treated with rGH (33 mcg/kg/day)
with a first year growth velocity of 11.7 cm. Surprisingly at 10.8
years of age he presented with advanced bone age (13 years)
without signs of puberty and with prepubertal serum LH and
testosterone levels. An ACTH test showed respectively, basal and
peak, cortisol 6.1 and 18.8 mcg/dl, 17 hydroxyprogesterone 9.4
and 52.0 ng/ml and androstenedione 1.2 and 2.0 ng/ml indicating
nonclassical 21-hydroxylase deficiency. CYP21A2 sequencing
revealed homozygous p.Val281Leu mutation and cortisone acetate
was added to his treatment. Sanger sequencing of GH1, GHRH and
GHRH receptor were performed and no mutations were found.
In order to establish the genetic cause of IGHD, whole-exome
sequencing was performed revealing a homozygous c.431COT,
p.Leu144His mutation in GHRH receptor. This mutation had been
previously described in unrelated Caucasian patients with IGHD
from Sergipe/Brazil, Spain and United States. Conclusion:
Whole-exome sequencing was able to establish the genetic cause
of IGHD not previously identified by Sanger sequencing.
Clinicians should be aware that patients born to consanguineous
parents might have more than one genetic disease. Funding
information: This work was supported by the National Council
for Scientific and Technological Development (CNPq) (Grants:
305743/2011-2 to B.B.M. and 304678/2012–0 to A.A.L.J.) and the
Sao Paulo Research Foundation (FAPESP) (grant 2013/03236–5 to
A.A.L.J.).
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Method for the Molecular Diagnosis of McCune
Albright Syndrome
Delphine Mallet-Motáka, Florence Roucher-Bouleza,c,
Marc Nicolinoa,b, Yves Morela,c

aMolecular Endocrinology and Rares Diseases, Centre de Biologie et
de Pathologie Est, Hospices Civils de Lyon, Bron, France; bPediatric
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Background: The molecular diagnosis of McCune Albright
syndrome (MAS) is difficult because the detection of somatic
GNAS1 mutations is usually performed in blood, in which the
fraction of mutated allele could be barely detectable. To improve
the usual techniques (selective enrichment, either with nested PCR
and enzymatic digestion or with use of peptide nucleic acid
probes), and to avoid technical problems like contamination,
a new approach using next generation sequencing was tested.
Objective and hypotheses: We tested the ability of ultra-deep
sequencing on an Ion Torrent PGMe System to detect and to
quantify GNAS1mutations in MAS.Method:Using primer fusion
technique, we designed an amplicon targeting the two prevalent
mutations, p.R201C and p.R201H. In each run, 11 samples were
multiplexed on a 314 chip: eight patients, one control sample with
the p.R201C mutation, one control sample with the p.R201H
mutation and one negative control without mutation. Detection of
mutations was performed with the Variant Caller developed in the
Torrent Suitee software, Results: We tested 23 samples, for
which we previously studied GNAS1 with the selective enrichment
method. 15 of them were known to be mutation carriers, whereas
for the eight other, no mutation was detected in the previous study.
Due to the high depth of sequencing we were able to quantify the
fraction of mutated allele. The presence of the mutation was
confirmed in the 15 patients, whereas no additional mutation was
detected in the eight negative samples. The mutant allele frequency
of the most abundant mutation was about 30%, and the rarest
mutated allele had a frequency of about 0.3% Conclusion: Ultra-
deep sequencing on PGMe is a reliable technique to detect
GNAS1 somatic mutations, allowing mutant allele quantification.
The previous techniques could be used to confirm the
identification of a mutation.
P2-537
Increased Ambulatory Blood Pressure in
Adolescents with Gender Dysphoria Treated with
Gonadotropin- Releasing Hormone Analogues
Daniel Klink, Arend Bokenkamp, Eline Atsma, Joost Rotteveel

VU University Medical Center, Amsterdam

Background: Adolescents with gender dysphoria (GD) are
treated with gonadotropin-releasing hormone analogues (GnRHa)
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to prevent the development of characteristics of the undesired sex.
Subsequently, sex steroids of the desired sex, cross sex hormones
(CSH) are added. GnRHa treatment is generally considered to be
safe in the treatment of precocious puberty in children. However,
we observed that some adolescents with GD developed hyperten-
sion during GnRHa monotherapy (Klink D et al. Endocrinol
Metab Int J 2015 2(1): 00008). Objective and hypotheses: To
prospectively study blood pressure (BP) development during
gonadal suppression with GnRHa in adolescents with GD.
Method: In 34 natal girls (median age 14.5 years) and 16 natal
boys (median age 12.8 years) with GD BP was measured using 24 h
ambulatory BP monitoring prior to start of GnRHa and
throughout gonadal suppression. Mean diurnal, nocturnal and
24 h systolic (SBP) and diastolic BP (DBP) were converted to SDS
according to natal sex and height. Results: Median duration
of gonadal suppression in natal girls and natal boys was 11 and
12 months, respectively. Nocturnal SBP (median SDS 0.00 vs. 0.30;
PZ0.008) and DBP (median SDS K0.55 vs. 0.35; PZ0.019)
increased in natal girls but not in natal boys. Conclusion: A sex
difference for BP elevation during gonadal suppression in
adolescents with GD was observed. This has previously been
described in adults (Bonfirraro G et al. Minerva Ginecol 1995
47(10): 467–70) and may be due to loss of the BP lowering
properties of estrogens (Hinojosa-Laborde C et al. Hypertension
2000 35 (1 Pt 2):484–9). Furthermore, CSH in natal girls with GD
in a later stage includes testosterone which may also increase BP.
Natal girls with GD that are treated with GnRHa and CSH may be
at risk for hypertension.
P2-538
Plasma Humanin Levels During Normal Childhood
and Puberty. Study of Possible Correlations with Sex,
Age, and Insulin Levels
Valeria De Donaa, Marta Ciaccioa, Junxiang Wanb,
Gabriela Guercioa, Elisa Vaiania, Gabriela Krochika,
Mercedes Maceirasa, Juan Manuel Lazzatia, Marco Rivarolaa,
Pinchas Cohenb, Alicia Belgoroskya

aHospital Nacional de Pediatria “Juan P. Garrahan”, Buenos Aires,
Argentina; bLeonard Davis School of Gerontology, University of
Southern California, Los Angeles, USA

Background: Humanin is a novel signaling peptide which has
been showed, by in vitro and in vivo studies, to improve insulin
sensitivity. As plasma humanin levels decrease during adulthood,
particularly during aging, it has been proposed that the increment
of insulin resistance in aging might be associated with lesser
humanin plasma values. Objective and hypotheses: The
physiological insulin resistance observed during puberty in normal
children might be related to a physiological decrement of plasma
humanin levels. Since there are no data available in normal
children and adolescents of both sexes our aim was to evaluate the
developmental changes of plasma humanin levels in normal
children of both sexes as a function of chronological age (CA),
pubertal stage and insulin levels. Method: Plasma humanin and
serum insulin levels were determined in 69 girls (33 pre-pubertal)
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and 94 boys (69 pre-pubertal). Results: Plasma humanin levels
did not change as a function of CA, sex and Tanner stage of
pubertal development (mean G SD (pg/ml); boys 1852G367, and
girls 1856G314). However, in boys, linear correlation analysis
between plasma humanin levels and CA showed a tendency to
decrease (PZ0.05). In the whole group (P!0.02), in all males
(P!0.03) as well as in pubertal males (P!0.02), but not in normal
pubertal girls, a significant negative correlation between plasma
humanin and serum insulin levels was found. In a Multiple
Regression Model including BMI, CA, serum insulin and sex
steroids (testosterone, androstenedione, and DHEAS) no signi-
ficant correlation was found. Conclusion: As non dynamic
changes of plasma humanin levels in normal pre-pubertal and
pubertal children of both sexes was observed, it seems that
humanin might not be involved directly in the mechanism of
physiological insulin resistance described in puberty. However, the
relevancy of the sexual dimorphism in insulin/humanin negative
correlation during puberty should be elucidated.
P2-539
GnRH Infusion in Females with Hypogonadotropic
Hypogonadism
Analı́a Freire, Andrea Arcari, Romina Grinspon,
Marı́a Gabriela Ballerini, Nora Sanguineti, Ignacio Bergadá,
Marı́a Eugenia Escobar, Marı́a Gabriela Ropelato, Mirta Gryngarten

Centro de Investigaciones Endocrinológicas “Dr. César Bergadá”
(CEDIE) CONICET– FEI – División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Ciudad Autónoma de Buenos Aires,
Argentina

Background: Hypogonadotropic hypogonadism (HH) in
females is an uncommon and heterogeneous condition. There is
little data regarding biochemical profile of gonadotropins to
further substantiate the diagnosis. Objective: To evaluate the
gonadotropaic secretion profile after GnRH infusion in a female
cohort diagnosed with HH. Patients and methods: GnRH iv
infusion test (0–120 min) were performed in 17 patients (17.5G2.3
years) with suspicious of HH for pubertal delay or primary
amenorrhea associated with: Group1 (G1)- acquired or congenital
pituitary pathology (nZ7) orG2- hypo/anosmia (nZ6) orG3- lack
of spontaneous pubertal progression after a brief estrogenic therapy
or lack of pubertal clinical and biochemical progression for one year
(nZ4). LH, FSH at 0, 15, 30, 45, 60 and 120 min (IFMA) and basal
Estradiol (ECLIA) were determined. Basal pubertal cutoffs were
defined as FSHO 1.5 IU/L and basal LHO0.3 IU/L.Results: Basal
FSH !1.5 IU/L and LH !0.3 IU/L were found in 88% and 82% of
patients, respectively. All patients had basal E2 ! 15 pg/ml. FSH
peak occurred in all the patients at 120 minutes (maximum
8 IU/L), whereas the occurrence of the LH surge was variable
(maximum 8.9 IU/L). Areas under the curve of both gonado-
tropins were compared among three groups and they did not show
any significant difference. Peaks LH were: G1: 3.4G2.5 IU/L, G2:
1.8G0.42 IU/L and G3: 5.2G3 IU/L. FSH peaks were: G1: 3.9G
2.4 IU/L, G2: 3G1 IU/L, and G3: 4.9G2.9 IU/L. Conclusion: The
occurrence of simultaneous basal FSH !1.5 IU/L, basal LH !
0.3 IU/L and E2 !15 pg/ml, or peak values LH ! 8.9 or FSH !
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9 IU/L after the infusion of GnRH support the diagnosis of HH in
females suspected of this condition. Patients with hypo/anosmia
showed the lower gonadotropin profile variability.
P2-540
A Case of Familial Central Precocious Puberty Caused
by a Novel Mutation in the Makorin RING Finger
Protein 3 Gene
Anna Grandone, Grazia Cantelmi, Pierluigi Marzuillo, Grazia Cirillo,
Caterina Luongo, Flora Micillo, Emanuele Miraglia del Giudice,
Laura Perrone

Second University of Naples, Naples, Italy

Background: Central precocious puberty (CPP) is often
familial but its genetic cause is largely unknown. Very recently,
the makorin RING finger protein 3 (MKRN3) gene, located on
chromosome 15 in the Prader-Willi syndrome (PWS)-associated
region (15q11-q13), has been found mutated for the first time in
five families with familial precocious puberty, with a peculiar kind
of transmission. In fact, it is an imprinted gene which is expressed
only if transmitted from the father. The function of this gene is not
completely known and the phenotype of patients with mutations
in MKRN3 gene is not yet completely elucidated. We report a new
mutation (Pro160Cysfs*14) in the paternally imprinted MKRN3
gene causing familial CPP. Case presentation: When the index
case, a 7 years old girl, came to our observation, showed Tanner
stage 3 and pubic hair stage 1. Her bone age evaluated by TW2
method was 10.3 years. Her laboratory data confirmed diagnosis of
central precocious puberty. Familial medical history revealed
precocious puberty in a cousin on paternal side and in her paternal
grandmother. Genetic analysis revealed a new mutation (Pro160-
Cysfs*14) in the paternally imprinted MKRN3. Puberty onset was
at about 6 years in all affected female family members and the
grandmother presented also premature menopause. Precocious
puberty was well controlled by pharmacological therapy.
Conclusion: We highlight the importance of an accurate family
medical history to disclose the peculiar pattern of inheritance of
this gene and add new data to knowledge of the phenotype
of MKRN3 mutations. We expand the phenotypic knowledge of
mutations of this gene reporting an affected family member with
both early menarche and premature menopause.
P2-541
Distribution of Mutations in Genes Known to be
Associated with Familial Idiopathic
Hypogonadotropic Hypogonadism in a Large Cohort
L. Damla Kotana, Eda Mengena, Fatih Gurbuza, Elif Ozsub,
Selma Tuncc, Yilmaz Kord, Esra P. Cakire, Ayhan Abacif,
Korcan Demirf, Teoman Akcayg, Birgul Kirelh, Sibel T. Kiniki,
Samim Ozenj, Ahmet Ucakturkk, Aysun Bidecil, Erdem Durmazm,
Kursad Unluhizarcin, Ihsan Turana, Bilgin Yuksela,
A. Kemal Topaloglua
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Background: Idiopathic hypogonadotropic hypogonadism
(IHH) is characterised by failure of initiation or maintenance of
puberty due to insufficient gonadotropin release, which is not
associated with anosmia/hyposmia. Objective and hypotheses:
The objective of this study was to determine the distribution of
causative mutations in an hereditary form of IHH. Method: In
this prospective collaborative study, families with more than one
affected individual (i.e. multiplex families) with IHH were
recruited and screened with Sanger sequencing as a first step of
the larger study for genes known to be associated with IHH.
Results: Mutations were identified in seven genes in 35 families.
Number of occurrence per gene is given in parenthesis in
decreasing order: GNRHR (12), TACR3 (11), KISS1R (5), FGFR1
(3), GNRH1 (2), TAC3 (1), and KISS1 (1). Conclusion:Mutations
in two genes (i.e. GNRHR and TACR3) occurred in two third of the
families, thus these two genes should be prioritized for diagnostic
studies in familial IHH. Funding information: This work was
supported by the TUBITAK (grant number 113S962).
P2-542
Gonadotropin-Releasing Hormone Agonist Analog
(Tripotorelin) Stimulation Test in Evaluation of
Pituitary -Testicular Function in Boys
Xiuzhi Lin, Huamei Ma, Yanhong Li, Minlian Du, Hongshan Chen,
Qiuli Chen, Jun Zhang

Department of Pediatrics, the First Affiliated Hospital of Sun Yat-Sen
University, Guangzhou, China

Background: The hypothalamus-pituitary-gonad (HPG) axis
is crutial to the development and function of reproductive system.
Gonadotropin-releasing hormone (GnRH) has been the standard
test for the assessment of activation of HPG axis. Because GnRH
is no longer available, GnRH analogues (GnRHa) are now used.
In previous studies, GnRHa stimulation tests have been the
mainstay for establishing the diagnosis of precocious puberty in
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female and distinguishing constitutional delay of growth and
puberty from isolated hypogonadotropic hypogonadism in male
patients. Neither the clinical values of GnRHa tests in evaluating
the activation of HPGA across the pubertal transition, nor the
optimal sampling times for luteinzing hormone (LH) have not yet
to be established. Objective and hypotheses: To investigate the
clinical values of GnRHa (Triptorelin) stimulation test in the
evaluation of the activation of the HPGA in boys and to provide a
scientific method in the early diagnosis of puberty onset in boys.
And to determine the appropriate sampling time for LH post
triptorelin challenge. Method: A prospective study of multi-
sample GnRHa stimulation tests were performed in 68 boys. Based
on the testicular volume (S4 ml) and serum testosterone
(S0.2 ng/ml), they were divided into two groups, in which 30
boys with prepuberty and 38 boys with puberty. After 3 mcg/kg of
Q7 Triptorelin, samples were obtained at 0, 1, 3, 6 hours. The 68
stimulation tests were reviewed and analysed. For each parameter,
the sensitivities and specificities were estimated and ROC curves
were constructed. Results: Both serum Follicle-Stimulating
Hormone (FSH) and LH concentrations were different at 0, 1, 3,
6 hour after GnRHa tests in prepubertal group and pubertal group.
In prepubertal group, DFSH was much higher than DLH. In
pubertal group, DLH was much higher than DFSH. No differences
were found among the serum DFSH or peak FSH between two
groups. There are differences among either peak LH or peak
LH/FSH in prepubertal and pubertal groups. The measurement of
peak LHS13.98 IU/L and peak LH/FSHS0.92 had rather high
sensitivity (81.5%) and specificity (86.7%) for distinguishing
pubertal boys from those in prepubertal stage. Percentages of
peak LH after GnRHa tests appeared at 1, 3, 6 h in a total of 68
cases were 10%, 68% and 22%, respectively. Conclusion:
Triptorelin stimulation test appears to have a great value in the
assessment of the activation of HPGA in boys. The measurement
of both peak LH and LH/FSH has rather high sensitivity and
specificity in diagnosing puberty onset. A single serum LH sample
collected 3 hours post GnRHa challenge is the optimal sample to
establish the diagnosis of puberty onset.
P2-543
The Endocrine Response to a Gonadotropin Releasing
Hormone (GnRH) Test: Establishing a Reference
Interval in Healthy Girls below 6 Years of Age
Esben Vestergaarda,b, Mia Sømodc, Kostas Kamperisc,
Karin Kastbergc, Søren Rittigc, Kurt Kristensenc, Niels Birkebækc

aAarhus University, Aarhus, Denmark; bRanders Regional Hospital,
Randers, Denmark; cAarhus University Hospital, Aarhus, Denmark

Background: Premature thelarche and precocious puberty are
frequently diagnosed even in girls below 6 years of age. A GnRH
test is often included in the diagnostic work up. Interpretation of
the GnRH test in girls below 6 years of age is, however, difficult,
because the reference interval has not been established in this age
group. Objective and hypotheses: To establish the normal
endocrine response to a GnRH test in healthy girls below 6 years of
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age. Method: Thirty-six healthy girls aged 3.77 (range 0.85–5.99)
years were included. Anthropometrics, Tanner stage, bone age,
and baseline serum levels of estradiol and sex hormone binding
globulin (SHBG) were determined. Each girl participated in a
GnRH test: Blood samples for serum values of luteinizing
hormone (LH) and follicle stimulating hormone (FSH) were
drawn before and 30 minutes after an i.v. injection of gonadorelin
0.1 mg/m2 (max 0.1 mg). LH, FSH, estradiol, and SHBG were
measured by chemiluminescence immune-assay (Roche Cobas
E601, module immunology analyzer). Results: The 30 minute LH
response (median and 95% CI) was 3.18 (2.55–3.62) Iu/l and the
FSH response was 16.17 (13.59–17.91) Iu/l. Stimulated LH and
FSH concentrations correlated inversely with age, rZK0.59
(P!0.001) and rZK0.42 (PZ0.01), respectively. The stimulated
LH/FSH ratio was 0.21 (95% CI 0.18–0.25, range 0.06–0.39) and
did not correlate with age. Conclusion: This clinical investigation
reports the largest series of GnRH tests in healthy girls below
6 years of age. We provide a normal reference interval for the
GnRH test in girls in this age group. Our data are of major clinical
relevance when evaluating girls below 6 years of age with
premature sexual characteristics. Funding Information: This
work was supported by Aarhus University, Institute of Clinical
Medicine, The A.P. Møller Foundation, Søster og Verner Lipperts
Fond, and Grosserer L. F. Foghts Fond.
P2-544
Increasing BMI is Associated with Lower Luteinising
Hormone Levels in Girls with Central Precocious
Puberty at the Early Pubertal Stage
Hae Sang Leea, Eun Young Kimb, Jin Soon Hwanga

aAjou University School of Medicine, Ajou University Hospital,
Suwon, Republic of Korea; bCollege of Medicine Chosun University,
Gwangju, Republic of Korea

Background: Girls with precocious puberty have high LH
levels and bone age was advanced over chronological age by 1 year.
Obese children start puberty at an earlier age than non obese
children. The mechanisms that cause obese children to grow faster
starting from early childhood are not well defined. Objective and
hypotheses: We analysed the effects of obesity on luteinising
hormone (LH) secretion by using gonadotropin-releasing hor-
mone (GnRH) tests in girls with precocious puberty. Method:
A total of 621 subjects with idiopathic precocious puberty who
completed gonadotropin-releasing hormone stimulation testing
between 2007 and 2012 were included in the study. Subjects were
divided into two groups based on BMI; the normal weight group
(BMI between the 5th and 85th percentile) and the obese group
(BMI greater than 85th percentile). Results: InTanner 2 girls, peak
stimulated LH levels were 10.9G9.2 and 9.2G5.6 IU/L between
normal weight and obese subjects, respectively (PZ0.047). In
Tanner 3 girls, peak stimulated LH levels were 15.5G11.7 and
11.1G7.5 IU/L, respectively (PZ0.026). However, in Tanner 4
girls, peak stimulated LH levels were not significantly different
between normal, overweight, and obese subjects. On multivariate
analysis, BMI was significantly and negatively associated with peak
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LH in Tanner 2 and 3 girls. Conclusion: In girls with CPP,
increased BMI affects peak stimulated LH levels during the early
pubertal stage (Tanner stages 2 and 3). However, BMI was not
associated with LH secretion in Tanner stage 4 girls with CPP.
P2-545
Change of Growth Pattern and Bone Mineral
Density in Ovariectomised Female Rats According to
Oestrogen Dosage
Byung Ho Kanga, Mun Suk Parka, You Jung Yangb, Sung Jig Limc,
Kye Shik Shima

aDepartment of Pediatrics, Kyung Hee University Hospital at
Gangdong, Seoul, Republic of Korea; bNeuclear Medicine, Kyung
Hee University Hospital, Seoul, Republic of Korea; cAnatomic
pathology, Kyung Hee University Hospital, Seoul, Republic of Korea

Objective and hypotheses: The purpose was to get the basic
data of optimum serum concentration of oestrogen in pubertal
growth spurt, minimising the decrease of bone mineral density
or acceleration of epiphyseal closure of long bones. Method:
i). Fifteen female S.D. rats (4-week aged) were ovariectomised to
inhibit their endogenous oestrogen effect and randomly divided
into three groups. After 1 week, the group 1 were injected
subcutaneously with sesame oil, as a control, group 2 were with
100 mg/kg/week of oestradiol depo as a high-dose, and group 3
were with 200 mg/kg/week of it as a super-high-dose for 10 weeks
on their posterior neck area. ii) Their crown-lump length, body
weight, and bone mineral density of spine and long bones were
checked weekly from 1 week before through 10 weeks after
injections. iii) Serum levels of GH and oestradiol were checked
with ELISA before and after injections. iv) After 10 weeks of
injections, they were euthanized, pituitary glands were dissected
and their pituitary Gh1 mRNA levels were checked with
quantitative RT-PCR. v) Their proximal tibia were dissected and
stained with hematoxylin-eosin. vi) The thicknesses of epiphyseal
plate including proliferative and hypertrophic zone of the
proximal tibias were measured in 20 evenly divided sites with
microscope. vii) Statistical analyses were done among the 3 groups
before and after injections using ANOVA with multiple
comparisons for auxological data, and Kruskall Wallis test for
serum levels of GH, oestradiol, and pituitary Gh1 mRNA levels
with SPSS ver.13.0. Results: i) There were no significant
differences in body lengths among 3 groups. ii) The body weights
were decreased, and the bone mineral densities were increased in
group 3 but there were no significant differences. iii) Serum GH
levels and pituitary Gh1 expressions were significantly increased in
group 3. iv) There was no significant difference in the thickness of
total epiphyseal plate, proliferative zone, but that of hypertrophic
zone of the epiphyses was significantly increased in group 3.
Conclusion: i) GH secretion and Gh1 gene expression were
increased after super-high dose oestrogen treatment. ii) There
were tendencies that body weight is negative and bone mineral
density is positive relation with oestrogen dosage, but with no
significant differences. iii) The thickness of hypertrophic zone in
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epiphyseal plate was relatively increased after super-high-dose
oestrogen treatment, maybe because of increased transdifferentia-
tion of osteoblast to osteocyte. iv) The effects of oestrogen on
epiphyseal plate in rodents may be different with human.
P2-546
Gynecomastia with Precocious Onset in
Peutz-Jeghers Syndrome: Managing the
Aromatase Overexpression
Joana Simões-Pereiraa, Ana Filipa Marquesb, Catarina Limbertc,
Lurdes Lopesc

aEndocrinology Department, Instituto Português de Oncologia de
Lisboa, Francisco Gentil, Lisbon, Portugal; bPaediatric Department,
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Background: Testicular tumours are an unusual cause of
prepubertal gynecomastia. However, in boys with Peutz-Jeghers
Syndrome (PJS), a rare autosomal dominant disorder caused by
mutation in LKB1/STK11 gene, is mandatory to exclude this
etiology, given the well-known association between PJS and Large-
Cell Calcyfing Sertoli-Cell Tumor (LCCSCT). This mutation
promotes aromatase overexpression in neoplastic Sertoli-cells,
leading to gynecomastia. Case presention: We report the case of
a 4-year-old boy, with genetic diagnosis of PJS, who had been
presenting gynecomastia since the age of 2 and a marked height
velocity (HV). He exhibited hyperpigmented lesions of the lower-
lip, bilateral breast enlargement (female Tanner-B4), absent
pubic/axillary hair, infantile penis and testicular volume of 4 mL.
His height was 110.5 cm(C1.88SDS) and HV was
8.64 cm/year(C2.65SDS). Bone and chronological age were
coincident. LHRH test was performed, excluding GnRH-depen-
dent precocious puberty, as well as abdominal MRI, that excluded
adrenals’ oestrogen-producing tumour. Testicular ultrasound
evidenced bilateral size of 22!10 mm and multifocal
microcalcifications. Blood tests revealed: LH!0.20 mUI/mL,
FSH !0.20 mUI/mL, oestradiol!20.0 pg/mL, testosterone
!3.00 ng/dL, prolactin 5.4 ng/mL, androstenedione
!0.30 ng/mL and inhibin-A 4.6 pg/mL(0.9–1.7). The diagnosis
of LCCSCT was made given the patient’s syndrome and the
ultrasound’s description. Considering the frequent benign nature
of LCCSCT, we’ve chosen to perform conservative treatment with
anastrozol. One year after the start of this drug the patient
evidenced a less tense Tanner-B3 and a HV of 5.68 cm/year
(K0.71SDS); serum inhibin-A had become negative
(!0.4 pg/mL). Conclusion: We describe the case of a boy with
one of the most precocious PJS-related gynecomastia reported in
the literature associated to a marked increase in HV. It has been
described that, although oestrogen level may be under the
detection limit, it can be sufficient to stimulate breast tissue and
growth plates, probably due to increased tissular sensitivity/
bioavailability/local biosynthesis. In this patient, the aromatase
inhibitor has promoted reduction of breast volume, HVand serum
inhibin-A.
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The Impact of Growth Hormone (GH) Therapy
Combined with Estrogens on Blood Pressure (BP),
Cardiac Left Ventricular (LV) Dimensions and Lipid
Metabolism in Pubertal Girls with Turner’s
Syndrome (TS)
Elena Nagaeva, Tatiana Shiryaeva, Natalia Volevodz,
Olga Chikulaeva, Maria Pankratova, Anna Gavrilova,
Valentina Peterkova

Endocrinology Research Centre, Moscow, Russia

Background: The risk of hypertension is estimated to occur in
7–17% of children and adolescents withTS. Even girls withTS who
are normotensive have been shown an abnormal circadian BP
rhythm, increasing the risk of end-organ hypertensive damage.
Objective and hypotheses: We performed this study to assess
the effects of GH treatment combined with estrogens for short
stature on LV dimensions, systemic BP and lipid metabolism in
girls with TS without clinically relevant cardiac abnormalities.
Method: 20 girls with TS 12.4G1.09 years old, not treated before,
were recruited in the study and treated with GH (0.05 mg/kg/
daily) and estrogens (applicated 100 mg/daily) during 2 years.
Anthropometry, systemic BP assessed every 3 months. Total
cholesterol (TH), low density lipoproteins (LDL), high density
lipoproteins (HDL), triglycerides (TG) levels were measured every
6 months, LV systolic function (LVSF) was estimated by
echocardiography every 12 months. The measurement parameters
were: LV end diastolic (LVED), LV end systolic (LVES), LV
ejection fraction (LVEF). Stroke volume index (SVI) was
calculated. Results: Over a period of treatment height gain was
16.18G2.98 sm. Before the start of GH- treatment, mean BP was
within the age-related normal range. After 2 years of treatment
systolic BP and diastolic BP levels were not significantly different
from baseline. I TH, TG, LDL, LDL levels were not changed related
to baseline. At baseline the LV dimensions of all the girls were
within normal range, and the mean SD scores were close to zero.
During 2 years of GH-therapy LVED was significally increased
from 45.23G9.77 to 55.91G9.37(PZ0.012), SVI was increased
accordingly from 25.30G2.67 to 29.86G2.25 (PZ0.019). There
were not significant changes in LVES and LVEF between baseline
and 2-years timepoint. These data give evidence that myocardial
contractility was improved. Conclusion: i) GH treatment does not
result in LV hypertrophy or hypertension in girls with TS during
2-years therapy, despite the dramatic body height gain. ii)
GH-therapy combined with estrogens in girls with TS was not
induced 9 change in lipids levels probably because of its levels were
in normal ranges at baseline.
P2-548
Sensitivity of Measured Parental Height and Target
Range in the Diagnosis of Turner Syndrome
Yasmine Ouarezkia, Filiz Cizmecioglub, Chourouk Mansourc,
Jeremy Jonesb, Emma Jane Gaultd, Avril Masonb,
Malcolm Donaldsond
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Background: Girls with Turner syndrome (TS) are inappro-
priately short for their parents’ heights; measured parental height
is therefore useful in diagnosis. Objective and hypotheses: To
examine the sensitivity of measured parental height in the
diagnosis of TS; and to audit the frequency of parental height
measurement in our clinic. Method: Case note review of all girls
withTS attending our dedicated Turner clinic between 1989–2013,
recording the first accurate height measurement after the 1st year
of life as well as karyotype, birth weight, gestational age and
associated disorders. Each parent’s height was noted as measured,
reported or not known/recorded. Midparental height (MPH) and
lower end of parental target range (LTR) were calculated using a
correction factor of 12.5 cm, with 8.5 cm as 2 standard deviation
(SD). Heights and BW were converted to SD score (SDS) using
LMS software. Girls’ height (Ht) SDS was compared with LTR
SDS. Results: 176 girls were seen during the study period, 4 of
whom were excluded (inadequate data). 142/172 girls were frankly
short (Ht SDS !-2) giving a sensitivity of 82.6% for short stature
screening. BW, available in 136 girls, was !0 SDS in 102 (76%).
Both parents had been measured in 94 girls (54.6%) 2 of whom
were excluded. Mean G age at 1st accurate measurement in the 92
girls was 6.93G3.9 years with Ht SDS K2.63G0.94 versus LTR
SDS of K1.77G0.81 (P!0.001). 78/92 girls had Ht SDS !LTR
giving an overall sensitivity of 85%. All but 3 of the 14 girls with Ht
SDS S LTR were aged !5 years while karyotype was mild in 5
(45,X/46,XX in 2 and 45,X/47,XXX in 3). Conclusion: Measured
parental height, available in only about half of our cohort, is highly
sensitive in the diagnosis of TS in girls aged O5 years and more
specific than crude short stature screening. BW, although below
average in O75%, is not a sensitive marker. Height status may be
normal in younger girls and also those with milder karyotypes.
P2-549
Balance Control in Children and Adolescent Girls with
Turner Syndrome
Laetitia Peultiera, Gerome Gaucharda, Bruno Leheupb,
Béatrice Lebon-Labichb, Phlippe Perrina,b

aEA 3450 Université de Lorraine, Nancy, France; bPole Enfants CHU
de Nancy, Vandoeuvre les Nancy, France

Background: Turner syndrome (TS), affects approximately
1/2500 live female births. The clinical features range from a severe
phenotypic character to reduction of final height and premature
ovarian failure. Objective and hypotheses: Processing of
sensory information from visual, vestibular and somatokinesthetic
systems is required to organize an adequate motor response
aiming at gaze and posture stabilization according to the expected
300
task and to the environmental contexts, each element of the
sensory-motor chain being possibly affected in TS. This study
aimed to analyze balance control specifities in TS children and
adolescent girls. Method: Twenty four patients underwent visual
and otological evaluation and posturography tests. A sensory
organisation tests (EquiTest, Neurocom, Clackamas, Oregon)
allows to calculate a composite equilibrium score (CES) to evaluate
global balance performances. In a second test, the patients were
submitted to slow rotational oscillations of the support in EO and
EC conditions (Maastricht Instruments, The Netherlands), and
partitioned in two groups according to the stability (type 1) or
instability (type 2) of balance control. Results: TS patients were
partitioned according to central nervous system (CNS) or
peripheral balance disorders. Six of them were considered as
CNS troubles, five as peripheral, six as mixed, and seven as without
vertigo or dizziness. In five patients, a second evaluation was
performed 6 months later, in order to strengthen out the evolutive
characteristics of balance control impairment (more stabilized in
CNS disorders and more variable in peripheral disorders). CES
was low in TS, with falls in certain conditions, and type 2
recordings were recorded in 17 patients in slow rotational
oscillations. Posturography performances were lower and more
fixed in CNS troubles and in mixed troubles than peripheral
troubles. Conclusion: Balance control is altered inTurner patients
and this has to been taken in account for prevention of the adult
fracture increased risk.
P2-550
Short Stature with Neurodevelopmental Delay in
Familial Variant Turner Syndrome
Madhurima Chetana, Vijith Puthib

aUniversity of Cambridge, Cambridge, UK; bPeterborough and
Stamford Hospitals, NHS Foundation Trust, Peterborough, UK

Background: Turner syndrome (TS) is classically a sporadic
cause of short stature and gonadal dysgenesis in girls. We report
familial variant TS affecting twelve individuals of both sexes over
three generations. Affected children manifest short stature and
varying degrees of neurodevelopmental disorder but no visceral
abnormalities. Case presentation: A 27-year-old female in her
12th pregnancy presented for 20-week ultrasound. Fetal cardiac
and renal anomalies led to amniocentesis, revealing terminal
deletion of the short arm of one X chromosome at band 22.3,
consistent with variant TS. This baby girl had pedal and hand
oedema at birth. Echocardiogram was normal but kidneys
remained echogenic. Speech and language delay became evident
by preschool. Now 3-years-old, her height is on the 25th centile.
Seven other females (proband’s mother, half-sister, two half-aunts,
three cousins and grandmother) and three males (proband’s half-
brother and two cousins) carry the Xp22.3 deletion. They are short
(height !2nd centile). Five out of eight affected females also
displayed disordered neurodevelopment. Two girls have speech
and language delay. Three adult women have learning disability.
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All three affected boys manifest a more severe phenotype. Two
have global developmental delay and autism. The third, now
12-weeks-old, was born premature, needed ventilatory support
and is being investigated for Hirschsprung disease. Conclusion:
This is variant TS affecting both sexes in three generations of a
family due to Xp22.3 deletion. Of the 42 known contiguous genes
in Xp22.3, deletion of NLGN4, ARSE and SHOX may explain the
phenotypes in this family (Online Mendelian Inheritance in Man,
OMIM). NLGN4 deletion is linked to developmental delay and
autism. ARSE deletion is associated with x-linked chondrodyspla-
sia punctate (short stature with short distal phalanges). SHOX
haploinsufficiency is considered solely responsible for short stature
in TS. Familial variant TS should be considered in short boys with
the relevant family history.
P2-551
Diagnostic Significance of Serum Concentrations of
Osteoprotegerin and Proinflammatory Cytokine
IL-1b in Children with Autoimmune Thyroid Disease
Hanna Mikosa,b, Marcin Mikosc, Marek Niedzielaa,b
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Background: Chronic autoimmune thyroiditis (cAIT) leads
to hypothyroidism due to T cell-mediated cytotoxicity in most
cases. By contrast, Graves’ disease (GD) with thyrotropin receptor
stimulatory autoantibodies cause hyperthyroidism. OPG a
cytokine receptor which mediates suppressive effect on osteoclas-
togenesis is a key regulator of inflammation and may be a link
between bone, autoimmune disease and vasculature. Objective
and hypotheses: Cytokines OPG and IL-1b play a crucial role in
modulating immune response in these two opposite clinical and
hormonal thyroid diseases.Method: The study group consisted of
64 children: 44 newly diagnosed, untreated children with cAIT
(nZ22), GD (nZ22) and 20 healthy children. Cytokine
concentrations were evaluated using ELISA. Results:We observed
significantly higher concentrations of OPG in children with GD
(P!0.01) (meanGS.D.; 4.48G2.01 pmol/l) compared to control
(3.02G1.17 pmol/l); whereas no significant difference between
children with cAIT (3.79G1.28 pmol/l) vs control (PO0.05) and
cAIT vs GD (PO0.05) was observed. IL-1b concentration were
significantly higher in children with cAIT (median 2.16 pg/ml,
IQR 0.87) compared to control (median 1.88 pg/ml, IQR 1.04,
P!0.05) and GD (median 1.39 pg/ml, IQR 1.27, P!0.01). In
children with hypothyroidism IL-1b correlated positively with
OPG (rZ0.44; P!0.05). ROC curve indicates good efficacy of
OPG to discriminate hyperthyroid and healthy children (AUCZ
0.716; PZ0.017) at cut-off point of 4.54 pmol/l with low sensitivity
54.5% but high specificity 95%. In contrast IL-1b may be a marker
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of hypothyroidism and effectively differentiates the group of
hypothyroid children from GD children (AUCZ0.773; PZ0.002)
with good sensitivity 72.7% and high specificity 86.4% as well as
the group of healthy children with cAIT children (AUCZ0.77;
PZ0.003) with sensitivity of 59.1% and high specificity 95%.
Conclusion:We suggest, that OPGmay be considered as a marker
of hyperthyroidism (GD) and IL-1b as marker of hypothyroidism
(cAIT) in children with autoimmune thyroid disease.
P2-552
Even in the Era of Congenital Hypothyroidism
Screening Mild and Subclinical Sensorineural Hearing
Loss Remains a Relatively Common Complication of
Severe Congenital Hypothyroidism
Rocco Brunoa, Tommaso Aversab, Mariaausilia Catenab,
Mariella Valenziseb, Maria Francesca Messinab, Filippo De Lucab,
Malgorzata Wasniewskab

aDepartment of Otorhinolaryngology, University of Messina,
Messina, Italy; bDepartment of Pediatrics, University of Messina,
Messina, Italy

Background: Only few studies have focused on neurosensory
hearing function of patients with congenital hypothyroidism (CH)
identified by CH screening programs and treated early and,
therefore, this issue remains still controversial. Objective and
hypotheses: The aim of this study was to ascertain whether an
early and adequate replacement treatment may be able to prevent
sensorineural hearing loss in 32 screened children with CH and no
associated risk factors for neuro-otologic alterations. Method:
These patients were recruited according to highly selective criteria
aiming to preliminarily exclude the negative interference of both
treatment variables and other underlying risk factors. All the
selected patients underwent, at a median age of 15.4 years, an
audiologic investigation. Results: Eight patients (25%) exhibited,
at audiometry, a mild sensorineural hearing impairment (between
25 and 40 dB HL), which was bilateral in five cases and unilateral
in the remaining three cases. The poorest hearing scores were
recorded in the individuals with athyreosis and in those with
absence of distal femur bony nucleus at CH diagnosis. The
prevalence of hearing impairment was significantly higher in CH
patients than in 32 age-matched control subjects with no thyroid
problems and no clinical suspect of hearing impairment (25 vs
3.1%; c2Z6.3, P!0.025). Also the prevalence of hearing impaired
ears was significantly higher in CH group (20.3 vs 3.1%; c2Z9.1,
P!0.0025). Conclusion: i) 25% of CH patients detected by CH
screening may show, at a median age of 15.4 years, a mild and
subclinical hearing impairment, despite early and adequate
replacement treatment; ii) the risk of hearing loss is higher in
CH young patients than in age-matched control subjects without
thyroid problems; iii) the risk of hearing loss is closely associated
with the severity of CH; iv) this risk is particularly relevant in the
children with pre-natal onset of hypothyroidism.
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Efficacy of Supplemental Liothyronine for Patients
with Congenital Hypothyroidism and Pituitary
Resistance to Thyroid Hormone
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Background: Recent guidelines recommend levothyroxine
(LT4) monotherapy for all infants with congenital hypothyroidism
(CH). However, up to one-third of patients have pituitary
resistance to thyroid hormone and, to normalize their TSH,
require supranormal circulating levels of T4. Liothyronine (T3) has
been proposed as a supplemental therapy for such patients, but
data demonstrating its use and efficacy are limited. Objective and
hypotheses: Through a retrospective chart review we sought to
test the hypothesis that supplemental T3 treatment will decrease
both TSH and T4 in patients with CH and pituitary resistance to
thyroid hormone. Method: We studied all CH patients seen at
Boston Children’s Hospital from ‘99-present who were treated
with T3 for pituitary resistance and who were compliant with
therapy.All patients were treated with LT4, and T3 was added
because of failure to normalize TSH’. We used paired t-tests to
compare serumTSH, free T4 or total T4 and T3 during the 2 years
before vs 2 years after starting T3 treatment. Results: We
identified six patients (four males, two females) treated with
combined LT4 and T3. Patients started T3 therapy at a median
initial dose of 0.29 mg/kg per day divided once or twice daily, with
a median decrease in LT4 dose by 11%. T3 treatment was associated
with lower average TSH (9.2 vs 4.5 mIU/l) and a decrease of TSH
valuesO10 mIU/l. Area under the curve of fT4 or total T4

decreased by 23G9% after T3 treatment. The proportion of serum
T3 values above normal tended to increase during T3 treatment.
Conclusion: Addition of T3 to LT4 monotherapy is associated
with lower serum TSH and T4 in CH patients with pituitary
resistance to thyroid hormone. Larger prospective studies are
needed to validate these findings and to investigate whether the
addition of T3 improves cognitive development.
P2-554
Hypoceruloplasminemia as a Marker of Severe
Hypothyroidism
Mariella Valenzise, Concetta Sferlazzas, Federica Porcaro,
Maria Francesca Messina, Malgorzata Wasniewska,
Maurizio Cinquegrani, Filippo De Luca

University Hospital of Messina, Messina, Italy

Background: Hypothyroidism may be also a rare cause of
acquired hypoceruloplasminemia. It has recently been underlined
a role for thyroid hormone in the normal developmental
302
regulation of ceruloplasmin (cp). Case presentation: A 3-year-
old Caucasian girl was admitted to our clinic for recurrent
pericarditis, fatigue and muscle weakness. Her family history was
remarkable for Hashimoto’s thyroiditis and Graves disease. Her
recent personal history was significant for weight gain, swelling of
the face and chronic constipation. On physical examination she
had pale and round face with a normal thyroid size. Cardiovas-
cular and abdominal examination were normal. Echocardiogram
showed minimal dissection of pericardium. On laboratory
evaluations an increase of transaminases about twice upper limit
of normal was highlighted with low levels of cp equal to 12 mg/dl
(normal range 20–60 mg/dl) and low serum copper 59 ug/dl
(normal range 70–140 ug/dl). In order to exclude aWilson disease,
patient underwent to ophthalmologic evaluation and abdominal
ultrasound that resulted normal. Thyroid study showed high levels
of thyroid stimulating hormone (338.000 mIU/ml), low levels of
free thyroxine (3.2 pmol/l) and positivity of anti-thyroid per-
oxidase antibodies (2373.00 UI/ml). Ultrasonography showed a
mild enlargement of gland volume and a three grade ultrasound
pattern according Sostre classification. Levo-thyroxine replace-
ment was started and blood tests performed 4 weeks after starting
therapy pointed out a normalization of thyroid function and cp
levels. Conclusions: Thyroid hormones regulate positively serum
copper levels inducing the hepatic expression of the two
Cu-transport protein ATP7A and ATP7B as well as the major
Cu-transport protein cp. To the best of our knowledge the
association of Hashimoto’s thyroiditis and hypoceruloplasmine-
mia has not been reported to date. Our case confirms the role of
thyroid hormones in the normal developmental regulation of cp
and underlines that clinicians could suspect hypothyroidism
in patients with hypoceruloplasminemia without Wilson’s
disease signs.
P2-555
Pituitary Resistance to Exogenous Levothyroxine in
Humans
Nerea Lacamaraa, Arancha Escribanob, Julio Guerrero-Fernandezc,
Ana Coral Barredac, Isabel Gonzalez-Casadoc, Jose Carlos Morenoa

aINGEMM La Paz University Hospital, Madrid, Spain; bVirgen de la
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Background: The pituitary set-point for TSH synthesis and
secretion is known to be an individual parameter with a strong
genetic influence. Type II iodothyronine deiodinase is a pituitary
enzyme involved in local deiodination of T4 and negative feed-
back loop for TSH secretion. Defects in DIO2 have not been
reported in humans; however, Dio2 knockout mouse has pituitary
resistance to T4 with elevated TSH, T4 and TSH/T4 ratio, with
normal T3. Objective: To identify human phenotypes consistent
with deiodination defects in DIO2. Subjects andmethods: From
a pediatric cohort of patients with suspected TH resistance without
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THRB mutations (13/25 patients, 52%), we investigated those with
elevated TSH (O5 mU/ml), fT4 (O1.7 ng/dl) and TSH/fT4 ratio
(O0.15) with normal T3 under high dose levo-thyroxine which
was unable to decrease TSH, or decreased it at the cost of clinical
hyperthyroidism. PCR and Sanger sequencing of DIO2 and TSHR
genes. Results: Five patients (three males) compatible with such
phenotype were identified (38.5%). 4/5 showed severe thyroid
hypoplasia on ultrasound and/or scintigraphy detected at neonatal
screening and one had euplastic hypothyroidism. From 2 years of
age, all patients showed persistent elevation of TSH (12G
5.1 mU/ml) concomitant to elevated fT4 (1.87G0.1 ng/dl; 4/5),
normal T3 (4/5). and high TSH/fT4 (0.51G0.2, N:!0.13; 5/5) and
fT4/fT3 ratios (4.16G0.5; N!3.7; 3/5), suggesting pituitary
resistance to exogenous T4. Maximum dose of levothyroxine was
5.9G1.4 mg/kg per day, which caused clinical hyperthyroidism in
3/5. No mutations were identified in the coding regions of the
genes studied. Conclusion: We describe a pediatric phenotype of
pituitary resistance to exogenous LT4 heralded by persistently
elevated TSH which only normalized under biochemical or clinical
hyperthyroidism. The phenotype is recognizable by high TSH/fT4

ratio and represents an aberrant set-point for TSH secretion and
feedback whose genetic determinants need to be investigated.
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Novel PAX8 Mutations in Zhuang Chinese with
Congenital Hypothyroidism
Chunyun Fu, Rongyu Chen, Yun Chen
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Background: Congenital hypothyroidism (CH) is a condition
that characterize by the deficiency in thyroid hormone. CH has a
proximate prevalence of one in 4 000 newborns. Major CH cases
were reported to be linked with mutations in TSHR, PAX8,
NKX2.1, NKX2.5 and FOXE1 genes.Objective and hypotheses:
The clinical presentation of CH patients caused by PAX8
mutations are variable and PAX8mutation rates differ significantly
among different populations. This study was set to examine the
PAX8 mutation spectrum and prevalence among Zhuang Chinese
CH patients. Method: Peripheral venous blood samples were
collected from the patients. Genomic DNA was extracted from
peripheral blood leukocytes. The PAX8 gene were PCR-amplified
with intronic primers covering all the exons and intron-exon
boundaries. Results: Sequence analysis of PAX8 in 378 CH
patients revealed five different mutations in nine individuals (two
are siblings). The mutations included two known missense
variants, namely c.92GOA (p.R31H) and c.91COT (p.R31C),
and one novel missense variant c.68GOT (p.G23V), as well as two
novel nonsense variants c.1090COT (p. R364X) and c.658COT
(p.R220X). The p. R31H mutation is highly recurrent in our
patient population but the clinical phenotypes vary a lot among
those carried this mutation. PAX8 mutations were mainly
associated with permanent CH. Conclusion: The prevalence of
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PAX8 mutations was 2.38% among Zhuang Chinese. Our study
expanded the PAX8 mutation spectrum and provided the best
estimation of mutation rate for Zhuang Chinese CH patients.
Funding: This study was supported by the National Natural
Science Foundation of China (81260126), Key Projects of Guangxi
Health Department (2012025) and Guangxi Natural Science
Foundation Program (2012GXNSFAA053174).
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Potentially Excessive Levothyroxine Doses in Cases of
Congenital Hypothyroidism with Eutopic Thyroid
Gland
Hidetoshi Satoh, Keisuke Nagasaki, Youhei Ogawa, Akihiko Saitoh

Division of Pediatrics, Niigata University Medical and Dental
Hospital, Niigata, Japan

Background: The intelligence prognosis of congenital
hypothyroidism (CH) is remarkably improved by early detection
and optimal levothyroxine (LT4) treatment. Some groups have
reported that initial LT4 overtreatment results in a subsequent
decrease of cognitive function. In universal guidelines, an initial
dose of 10–15 mg/kg per day of LT4 is recommended. However,
there are cases of LT4 overdosing. Objective and hypotheses:
The purpose of this study is to investigate the influence of the
initial LT4 dosage on the frequency of LT4 overdosing during
infancy. Method: Of 95 patients, there were 54 cases of mild CH
(thyroid stimulating hormone (TSH) 15–30 mIU/ml) and 45 cases
of moderate-severe CH (TSH S30 mIU/ml), treated by either a
high initial dose of levothyroxine (S9 mg/kg per day) or a low
initial dose (!9 mg/kg per day). Serum free thyroxine (fT4) and
TSH levels were measured before treatment (initial visit) and after
initial treatment. We defined CH cases with !0.5 mIU/ml TSH
and with O2.5 ng/dL fT4 after initial treatment as cases of LT4

overdosing. We investigated the LT4 overtreatment ratio in each
group by calculating the odds ratio. Results: The LT4 over-
treatment ratios after initial treatment for the mild/low-dose,
moderate-severe/low-dose, mild/high-dose, and moderate-sever-
e/high-dose group were 2.5% (1/40), 15.0% (3/20), 37.5% (5/14),
and 48.0% (12/25) respectively. The odds ratio between mild/low-
dose and mild/high-dose were 14.29 (P!0.05) and between
moderate-severe/low-dose and moderate-severe/high-dose were
3.20 (P!0.05), while the LT4 overtreatment ratio was significantly
higher in each high-dose groups. Conclusion: Cases of CH with
eutopic thyroid gland often do not eventually show significant
clinical manifestations and lasting hypothyroidism as compared
with thyroid dysgenesis cases. Even if these cases show remarkably
high TSH value and are considered severe case, these clinical
conditions may be often transient such as excess of iodine or
DUOX2 mutation. Thus, discursive long-term high-dose admin-
istration may result in LT4 overtreatment. The initial dosage of LT4

of 10–15 mg/kg per day for neonatal-screening-positive CH cases
with eutopic thyroid gland may raise the risk of LT4 overtreatment.
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Figure 1 TSH and fT4 levels in reference population, patients with
primary and central hypothyroidism. *fT4 and TSH were studied
with ECLIA method with reference ranges of 0.93–1.7 ng/dl and
0.27–4.2 ulU/ml respectively
P2-558
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Volume by Ultrasound in Infants Referred with TSH
Elevation on Newborn Screening
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Morag Attaied, Emily Stenhoused, Joachim Pohlenze,
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Background: Establishing thyroid size as large, normal or
small in newborn infants with TSH elevation and in situ thyroid is
important for diagnosis and informing molecular genetic studies.
Objective and hypotheses: To compare intra-observer vari-
ation in the objective (Ox) measurement of thyroid volume (vol)
by ultrasound (US); and the correlation between subjective (Sx)
and Ox assessment.Method: Joint blinded retrospective review of
static images by two observers on two separate occasions in infants
referred 2007–2013 with TSH elevation and eutopic thyroid.
Combined vol was derived from the sum of each lobe using the
formula length!depth!breadth!p/6. Images were then blindly
reviewed subjectively as five categories: small, small-normal,
normal, large-normal and large. Equivalent Ox size was
determined using population-specific meanGS.D. of 2.4G0.4 ml
to give corresponding vols !0.7, 0.7–!0.9, 0.9–!2.1, 2.1–2.3 and
O2.3 ml. Correlation between Ox and Sx was defined as
concordant, partial or discordant if categories were equivalent,
1 apart or 2 apart. Results: Of 48 infants images were available in
42 (25 males: 17 females) comprising 17 with definite congenital
hypothyroidism (CH), 18 status uncertain and seven transient
TSH elevation. Causes of definite CH were dyshormonogenesis
(DHG) in 13 – defined by proven mutationGthyroglobulin
elevationGincreased uptake on radioisotope scan; and thyroid
hypoplasia in four (all with proven mutations). Length could not
be measured in the images of five patients while assessment was
not possible in a patient with allo-immune thyroiditis due to
surrounding oedema. MeanGS.D. intraobserver difference in vol
was 0.1248G0.23 ml, reducing to 0.06G0.05 ml after excluding
three infants in whom extrapolation was needed because of
enlarged glands. Ox vs Sx was concordant in 15 and partial in nine
but discordant in 11 – including two infants with ‘bulky’ glands on
Sx but vol 0.7–0.9 ml on Ox (PAX8 mutation in one, suspected
NKX.2 disorder in the other) and in five DHG infants with
enlargement on Sx but normal size on Ox. Conclusion: Intra-
observer error for newborn thyroid US volume assessment is
small. Sx assessment may be markedly misleading. However, our
method of Ox measurement ignores the isthmus, which may be
enlarged in DHG. This may explain the discordance in some of
infants with DHG and underlines the place of both objective and
subjective thyroid US assessment in newborn infants.
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Central or Primary Hypothyroidism? How to
Differentiate in Patients with Low T4 but Mildly
Elevated TSH Levels
Serap Turan, Ziya Gurbanov, Serpil Bas, Saygin Abali, Zeynep Atay,
Abdullah Bereket
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Background: Central hypothyroidism (CH) is caused by TSH
and/or TRH deficiency leading to hypothyroxinemia with low,
normal or mildly elevated TSH levels. Differentiation of CH with
mildly elevated TSH levels from primary hypothyroidism (PH)
can be difficult. However, this differentiation has important clinical
implications (i.e. cortisol replacement before L-thyroxine).
Objective and hypotheses: In this study, we constructed a
nomogram allowing us evaluating TSH levels relative to fT4 levels
in CH and PH, thus providing more objective criteria for the
diagnosis. Method: 63 patients with congenital PH (24 thyroid
dysgenesis, 39 with eutopic thyroid) and 55 patients with CH
having multiple pituitary hormone deficiencies (33 congenital
hypopituitarism, 22 hypopituitarism secondary to hypothalamo-
pituitary tumor and/or cranial radiation) and 63 healthy controls
included in the study. TSH and fT4 levels before initiation of
L-thyroxine treatment were evaluated in the patients. Results: In
CH, he mean TSH was 3.6G3.5 uIU/ml (median: 2.8, range:
0.006–20.3) with a mean fT4 of 0.61G0.2 ng/dl (median: 0.66,
range: 0.009–0.91). In PH group, meanTSH was 148G205 uIU/ml
(median: 40, range: 8.65–867) with a mean fT4 of 0.78G0.3 ng/dl
(median: 0.89, range: 0.12–1.34). TSH versus fT4 nomogram is
shown in Figure. Analyses revealed that in a patient with
hypothyroxinemia, a TSH cut off of !10 uIU/ml is discriminatory
for CH with a sensitivity and specificity of 96% (95% CI:
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86%–99%) and 100% (95% CI: 88%–100%) respectively. Similarly,
a TSH cut off of O25 uIU/ml is discriminatory for PH with a
sensitivity and specificity of 97% (95% CI: 84%–99%) and 100%
(95% CI: 91%–100%) respectively.There were two patients in CH
group with TSH levels 20.3 and 14.3 uIU/ml who also had ACTH
and GH deficiencies and, pituitary hypoplasia and pituitary
hypoplasia with ectopic neurohypophysis on MRI, respectively.
There was one patient with PH with TSH!25 uIU/ml.
Conclusion: When fT4 is low, TSH cut-off !10 uIU/ml is highly
sensitive for diagnosis of CH, however TSH levels could be up to
20 uIU/mL in proven CH cases. Nomogram provided in this study
could be useful for discrimination in uncertain cases.
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A Rare Adverse Effect of Methimazole: Serum
Sickness
Emine Demet Akbas, Aysun Bideci, Onur Akin, Ozge Yuce,
Esra Doger, Arzu Bakirtas, Orhun Camurdan, Peyami Cinaz
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Background: Serum sickness should be considered for the
symptoms such as fever, arthralgia and urticaria existing 2–3 weeks
after drug administration. Serum sickness is prototype of type 3
hypersensitivity reactions. Nephropathy and vasculitis may occur
and main finding is hypocomplementemia. Several drugs such as
antibiotics were reported as the reason of serum sickness disease.
Objective and hypotheses: According to our knowledge, herein
we report the first case who encountered serum sickness disease
due to methimazole. Method: A 15-year-old boy was admitted to
our hospital suffering from swelling, heat and pain in ankles and
knees. We learned that he applied to another hospital due to
fatigue and tachicardia 3 weeks ago. He was diagnosed with
hyperthyroidism. Methimazole was initiated (25 mg/day). We are
informed that symptoms occured on the 15th day of treatment.
Physical examination revealed rash spreading all over the body.
His body temperature was 38.7 C, heart rate was 100/min, he had
no tension abnormality (90/60 mm/Hg). Laboratory tests revealed
hyperthyroidism. fT4 level was 2.25 ng/dl (0.93–1.7), fT3 level was
5.87 pg/ml (2.3–5.0) and TSH level was 0.007 uIU/ml (0.51–4.3).
Anti thyroglobulin antibody and anti thyroid peroxidase antibody
levels were in normal range whereas anti thyroid receptor antibody
level was high. Thyroid ultrasound revealed findings of thyroiditis.
Hypocomplementemia was detected. Total C3 level was 41 mg/dl
(88–201) and total C4 level was 8 mg/dl (16–47). Results: He was
diagnosed with serum sickness disease. Methimazole treatment
was stopped and he was hospitalized. Symptomatic therapy
(steroid, non-steroid antiinflammatory drugs, propranolol) was
initiated. His symptoms improved and he was discharged after a
week. Conclusion: Serum sickness is a rare but life threatening
condition. Along with agranulocytosis and hepatic failure, serum
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sickness should be anticipated after administration of methima-
zole and we should abstain from unneccessary uses of this drug.
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Analysis of Chosen Polymorphisms rs5742909
C/T – CTLA4, rs7522061 C/T – FCRL3, rs7138803
A/G – FAIM2 in Pathogenesis of Autoimmune
Thyroid Diseases in Children
Ewa Jakubowskaa, Joanna Goscikb,c,
Natalia Wawrusiewicz-Kurylonekd, Anna Bossowskae,
Adam Kretowskid, Artur Bossowskia

aDepartment pf Paediatric Endocrinology, Diabetology with
Cardiology Division, Medical University of Bialystok, Bialystok,
Poland; bFaculty of Computer Science, Software Department,
Bialystok University of Technology, Bialystok, Poland;
cDiabetology with Cardiology Division, Centre for Experimental
Medicine, Medical University of Bialystok, Bialystok, Poland;
dDepartment of Endocrinology and Diabetes with Internal
Medicine, Medical University of Bialystok, Bialystok, Poland;
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Ministry Hospital in Bialystok, Bialystok, Poland

Background: Autoimmune thyroid diseases are multifactorial
diseases with a genetic susceptibility and environmental factors.
A potential role of cytotoxic T-lymphocyte-associated protein 4
(CTLA4) gene, Fc receptor-like 3 (FCRL3) gene, Fas apoptotic
inhibitory molecule 2 (FAIM2) gene polymorphisms on auto-
immune thyroid diseases (AITDs) in children has not been
established equivocally yet. Objective and hypotheses: To
estimate the association of polymorphisms of CTLA4, FCRL3 and
FAIM2 genes with the predisposition to Graves’ disease (GD) and
Hashimoto’s thyroiditis (HT) in children.Method: The study was
performed in 142 patients with GD, 57 with HT and 160 healthy
volunteers. The three single nucleotide polymorphisms (SNPs):
rs5742909 – CTLA4, rs7522061 – FCRL3 and rs7138803 – FAIM2
were genotyped by TaqMan SNP genotyping assay using the real-
time PCR. Results: Rs5742909 C alleles were more frequent in GD
patients in comparison to healthy subjects (PZ0.029 with ORZ
1.8). It means that risk for development of GD is exactly 1.8 higher
for C allele in comparison to T allele. Rs7522061 C alleles were
more frequent in GB patients in comparison to healthy subjects
(PZ0.007, ORZ1.76). Rs7138803 A alleles were more frequent in
HT patients in comparison to healthy subjects (PZ0.025, ORZ
3.57). Rs7522061 C alleles were also more frequent in GD female
patients in comparison to healthy subjects (PZ0.021, ORZ1.87).
In case of HT patients rs7138803 A alleles were also more frequent
in females compared to healthy subjects (PZ0.069, ORZ1.87).
Conclusion: Rs5742909 C/T, Rs7522061 C/T and Rs7138803 A/G
polymorphisms could contribute to development of AITDs in
children. The main risk factor for rs5742909 and also rs7522061 is
allele C. In case of rs7138803 the main risk factor is allele A.
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P2-562
Thyroid Dysfunction is Associated with Biochemical
Markers of Non Alcoholic Fatty Liver Disease in
Paediatric Population
Carolina Loureiroa, Alejandro Martı́neza, Carmen Campinob,
Paulina Corread, Carolina Mendozaa, Diego Carrilloa,
Marlene Aglonyc, Rodrigo Bancalaria, Cristian Carvajalb,
Carlos Fardellab, Hernan Garcı́aa, Francisca Groba

aDepartment of Pediatrics, Division of Pediatric Endocrinology,
Pontificia Universidad Católica de Chile School of Medicine,
Santiago, Chile; bDepartment Endocrinology, Pontificia Universidad
Católica de Chile School of Medicine, Santiago, Chile; cDepartment
of Pediatrics, Division of Pediatric Nephrology, School of Medicine,
Pontificia Universidad Católica de Chile, Santiago, Chile;
dUnit of Public Health Nutrition, Institute of Nutrition and Food
Technology, University of Chile, Santiago, Chile

Background: Thyroid dysfunction is a common condition in
children and has been associated with metabolic syndrome,
hypertension, cardiovascular disease and mortality. Due to the
obesity epidemic in paediatric population exists a higher
prevalence of nonalcoholic fatty liver disease (NAFLD), a
condition associated with insulin resistance and metabolic
syndrome. In adults it has been observed that elevated TSH,
even within the normal range, are positively correlated with
increased biochemical markers of NAFLD. In pediatric population
there is no evidence of this association. Objective and
hypotheses: To determine association between thyroid function
and biochemical markers of NAFLD in paediatric population.
Method: 82 children 57% (female), 13.5 years old (6.1–18.9 year)
were studied. Anthropometry, Sistolic and Diastolic blood
pression, and TSH, fT4, AST, ALT, GGT, glucose and lipid profile
were deternined. Variables were transformed to log10 prior
Pearson correlation. To perform statistical analysis we used
STATA SE 12.0 for windows. Results: TSH and fT4 average was
3.16G2.06 uU/ml and 1.26G0.19. A positive association between
ALT (r: 0.35; P!0.01) and GGT (r: 0.24; P!0.05) with TSH, but
not with AST were seen. The relationship persists after adjusting
for BMI. There were no associations between liver enzymes with
fT4 levels. A positive association between triglycerides and TSH (r:
0.42; P!0.001) and a negative association between HDL and TSH
(r: K0.33; P!0.001) were seen. Conclusion: TSH elevated levels
are associated with markers of NAFLD in the paediatric
population. The relationship persists after adjusting for BMI,
suggesting that the thyroid dysfunction could have a direct effect
on liver parenchyma independent of nutritional stage. More
studies are needed to assess the causality of this association and the
effect of treatment of thyroid dysfunction in the development of
liver disease. Funding: This work was supported by Fondecyt
1130427 and 1150437, CORFO 13CTI-21526-P1, IMII P09/016-
F(ICM) Chilean Grants.
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Nonautoimmune Neonatal Hyperthyroidism
due to A633G Mutation in the Thyrotropin
Receptor Gene
In Ah Junga, Won Kyoung Choa, Yeon Jin Jeona, Hyo Jin Chaeb,
Myung Shin Kimb, Byung Kyu Suha

aDepartment of Pediatrics, Catholic University of Korea, Seoul,
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Background: Congenital hyperthyroidism is a rare disease.
In most patients with congenital hyperthyroidism are auto-
immune forms caused by maternal thyroid-stimulating antibodies.
In contrast to autoimmune hyperthyroidism that is transient,
nonautoimmune form of congenital hyperthyroidism is persistent
and results from activating germline mutations in the thyrotropin
receptor (TSHR) gene. Case presentation: We report the case of
a Korean male infant with severe nonautoimmune neonatal
hyperthyroidism due to germline TSHR mutation (A633G). He
was delivered by emergency Caesarian section from a mother
without thyroid disease at 33 weeks of gestational age because of
foetal tachycardia and premature rupture of membranes. He had
persistent tachycardia at 24 days of life. Brain MRI revealed mild
hydrocephalus with craniosynostosis. Echocardiography and
electrocariography showed sinus tachycardia. Thyroid function
tests was confirmed hyperthyroidism with T3 10.52 ng/ml (0.78–
1.82), fT4 3.98 ng/dl (0.85–1.86), and TSH 0.05 mIU/l (0.17–4.05).
Antibodies to TSHR, thyroid peroxidase (TPO) and thyroglobulin
(TG) were negative. Thyroid ultrasonography showed increased
vascularity and 2 mm sized hypoechoic nodule in right thyroid.
Thyroid scan revealed diffusely increased uptake and goitre. He
was started on propylthiouracil (PTU) and propranolol, but it was
difficult to control hyperthyroidism. At the age of 3 months,
craniosynostosis and hydrocephalus were aggravated. He under-
went ventriculoperitoneal shunt operation. After 5 months of PTU
treatment, thyroid function tests showed euthyroid state and
tachycardia was resolved. PTU was changed to methimazole and
after reducing the dose of methimazole, hyperthyroidism was
relapsed. We increased the dose of methimazole again. In direct
sequencing for whole exons including intron-exon boundaries of
TSHR gene, a cytosine to adenine transition in exon 10 was
identified. He was heterozygous for substitution of aspartate by
glutamine at codon 633. Conclusion: This is the first report of a
nonautoimmune neonatal hyperthyroidism due to A633G
mutation in the TSHR gene. Now, the molecular analysis of his
parents TSHR gene are processing. If the patient has de novo
heterozygous mutation of TSHR gene, it can be difficult to control
hyperthyroidism using antithyroid drugs only rather than familial
form. We should also consider the thyroidectomy or radioiodine
treatment to prevent comorbidity of hyperthyroidism.
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Are Children with Congenital Primary
Hypothyroidism Overtreated?
Claire Sechtera, Francis Vasseurb, Maryse Cartigny-Maciejewskia,
Iva Gueorguievaa, Chantal Stuckensa, Jacques Weilla
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Background: Treatment of congenital primary hypothyroid-
ism (CPHT) fluctuates between two opposite risks for the neuro-
cognitive development in a critical window during the neonatal
period, under- and over-treatment. Objective: To investigate
the relevance of current international recommendations of
10–15 mg/kg per day for L-thyroxine (lT4) doses in CPHT.
Method: fT4 and TSH were measured in a plasma sample after
15 days and one month of lT4 treatment in 90 healthy full term
newborns diagnosed with congenital hypothyroidism from routine
screening on the 3rd day of life over a period of 9 years 3 months
who were treated with doses of a liquid preparation of lT4, ranging
from 6.3 (2.5th percentile) to 11.6 (97.5th percentile) (median: 8.0)
mg/kg per day. fT4 and TSH levels at the 15th day of treatment
served to adjust lT4 doses. Results: At the 15th day of treatment,
only 4.8% of the newborns had a plasma fT4 level below the lower
value of 12 pmoles/l, while 46.7% and 32.2% had a plasma fT4 level
above the upper values of 25 or 30 pmoles/l respectively. A
significant independent positive correlation (r2Z0.2, PZ0.0027)
was observed between fT4 plasma levels at the 15th day of life and
the initial lT4 dose. The relationship between 15 day lT4 dose and
fT4 at 1 month of treatment was weaker. Conclusions: Although
significant enough, the correlation between initial lT4 doses and
fT4 level at the 15th day is characterised by a dispersion inducing
a frequent overtreatment by liquid lT4 administration, when
following recommended 10–15 mg/kg per day dosages in new-
borns with CPHT, whose neuro-cognitive consequences are to
evaluate. Funding: French National Insurance Organization
(Fund for Neonatal Screening).
P2-565
Metamorphic Thyroid Autoimmunity in Down
Syndrome: From Hashimoto’s Thyroiditis to Graves’
Disease and Beyond
Tommaso Aversaa, Mariella Valenzisea, Mariacarolina Salernob,
Andrea Corriasc, Lorenzo Iughettid, Giorgio Radettie,
Filippo De Lucaa, Malgorzata Wasniewskaa
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Modena, Italy; eDepartment of Pediatrics, Regional Hospital,
Bolzano, Italy
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Background: During the last years, it has been sporadically
reported that Graves’ disease (GD) and Hashimoto’s thyroiditis
(HT) may follow one another in the same individuals, due to a
sequential phenotypic conversion from GD to HT or vice versa.
Objective and hypotheses: To shed further light on the specific
relationships between Down syndrome (DS) and metamorphic
thyroid autoimmunity. Method: We have reconstructed the
conversion process from HT to GD in a selected population
consisting of 12 DS individuals aged between 3.0 and 13.5 years at
HT diagnosis and between 4.1 and 19.9 years at GD diagnosis. All
the patients underwent a treatment with methimazole (MMI), at a
dose that was periodically adjusted on the basis of clinical findings
and thyroid function tests. Results: After MMI treatment onset all
patients exhibited, at varying time intervals, a prolonged clinical
and biochemical remission of hyperthyroidism. In eight/12 patients
this treatment is still being continued 2–7 years after its initiation.
The mean MMI dosage needed to maintain euthyroidism in these
eight patients was 0.12G0.02 mg/kg per day. In the remaining four
patients MMI was withdrawn from 1.9 to 7 years after its initiation
and no relapses were recorded 2.0–2.1 years after its withdrawal. All
these four patients developed, from 0.1–0.3 years after MMI
withdrawal, a biochemical picture of overt hypothyroidism and
needed treatment with LT4, that is now being continued since
2.0–2.1 years. No patients needed non-pharmacological therapies,
such as surgery or radioiodine ablation.Conclusion: i) DS children
may be incline to manifest over time a phenotypic metamorphosis
from HT to GD; ii) A share of GD children with DS may
subsequently fluctuate from hyperthyroidism to hypothyroidism;
iii) In DS HT presentation is absolutely peculiar; iv) in DS GD is
characterized by a mild biochemical and clinical course.
P2-566
Analysis of B Regulatory Cells with Phenotype
CD19CCD24hiCD27CIL-10C and CD19CIL-10C in the
Peripheral Blood of Children with Graves’ Disease and
Hashimoto’s Thyroiditis
Artur Bossowskia, Kamil Grubczakb, Paulina Singhb,
Urszula Radzikowskab, Milena Dabrowskac, Beata Sawickaa,
Anna Bossowskad, Marcin Moniuszkoa

aDepartment of Pediatrics Endocrinology, Diabetology with
the Cardiology Division, Bialystok, Poland; bDepartment of
Regenerative Medicine and Immune Regulation, Bialystok, Poland;
cDepartment of Hematology Diagnostic, Bialystok, Poland;
dDivision of Cardiology, Internal Affairs Ministry Hospital,
Bialystok, Poland

Background: Autoimmune thyroid disease (AITD) is the
most common organ-specific autoimmune disorder. Genetic
background, environmental and endogenous factors are play
important roles in determining the activation of immune cells or
the efficacy of the immunoregulatory pathways. Recently
emphasizes the immunosuppressive role of B regulatory cells
(phenotype CD19CCD24hiCD27CIL-10C, CD19CIL-10C) in
regulation of immune response. Objective and hypotheses:
The aim of the study was to estimate the expression of
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CD19CCD24hiCD27CIL-10C and CD19CIL-10C(B10) B cells in
patients with Graves’ disease (GD) (nZ24, mean age 14.9 years
old), in patients with Hashimoto’s thyroiditis (HT) (nZ22, mean
age 15.2 years old) in comparison with sex- and age-matched
healthy control subjects (nZ20, mean age 15.4 years old).
Method: The expression of the immune cells populations were
analysed by the four-color flow cytometry using a FACSCanto II
cytometer (BD Biosciences). Results: In untreated patients with
Graves’ disease and HT we observed a significant decrease of
CD19CCD24hiCD27CIL-10C (P!0.033 for GB and PO0.05 for
HT) and CD19CIL-10C (P!0.0431 for GD and P!0.033 for
HT) B lymphocytes in comparison to the healthy controls. The
analysis of CD1dCCD5CCD19CCD24CCD27CIL-10CB cells in
the peripheral blood revealed comparable percentages of these
cells in patients with thyroid autoimmune diseases to the healthy
controls. In untreated Graves’ patients negative correlation
between percentage of CD19CIL-10CB cells and serum level of
TSI (P!0.01) antibodies was found, while no such correlation
were detected in relation to CD19CCD24hiCD27CIL-10CB cells.
Conclusion:We conclude that the reduction number of Breg cells
with expression of CD19CCD24hiCD27CIL-10C and CD19CIL-
10C(B10) could be responsible for loses immune tolerance and
development of autoimmune process in thyroid disorders.
P2-567
Case Report: Resistance of Thyroid Hormone due to a
Novel Thyroid Hormone Receptor b-Gene Mutation
Meltem Tayfuna, Selin Elmaogullaria, Ahmet Yesilyurtb,
Fatma Demirelc
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Background: Thyroid hormone resistance (THR) is an
autosomal dominant, rare syndrome and result of the reduction
sensitivity of target tissues to thyroid hormone. There is usually
normal or slightly elevated TSH concentration with increase in
serum fT3 and fT4 concentrations. The most common cause of
resistance to thyroid hormone (RTH) is heterozygous thyroid
hormone b (THR b) gene mutations. THR is defined by Refetoff
et al. at 1967. THR mutations have been identified in more than
1 000 individuals in 362 families. In the present report, we describe
the clinical, laboratory finding and genetic analysis of patients with
a novel THR b gene mutation. Case presentation: Index case 11
years 6 month-old girl was admitted to our hospital because of
sweating and palpitation. Her physical examination had revealed
tachycardia and goitre. The elevated serum levels of fT4 and fT3

coexisted with unsuppressed TSH. The index cases’ father, two
uncles, grandmother and four cousin had findings consistent with
the THR, Her father, two uncles and grandmother had a history of
total thyroidectomy cause of goitre. In scanning the whole family,
four adults and five children were identified a novel heterozygot
missense mutation, A234D (c.701cOA) located in exon 8 of THR
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b-gene. Conclusion: Our study revealed that THR b gene
mutations can be seen in diffterent clinical manifestations. Many
cases do not need treatment. The TRb-gene mutation confirms the
diagnosis and prevent unnecessary and improper treatment.
P2-568
Levothyroxine Replacement in Primary Congenital
Hypothyroidism: The Higher the Initial Dose the
Higher the Rate of Overtreatment
Hale Tuhan, Ayhan Abaci, Gizem Cicek, Ahmet Anik, Gonul Catli,
Korcan Demir, Ece Bober
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Dokuz Eylül University, Izmir, Turkey

Background: Congenital hypothyroidism (CH) is the most
frequent endocrine disorder during neonatal period and delay in
diagnosis and treatment leads to irreversible complications. A high
L-thyroxine (LT4) dose is recommended for treatment, while the
optimal starting dose is still a matter of debate. Objective and
hypotheses: The objective of this study was to determine the
effects of various starting doses of LT4 on serum thyroid
stimulating hormone (TSH) and thyroxine (fT4) at the end of
the first month of treatment. Method: A total of 71 patients (37
males) with CH were included in the study. The patients were
divided into three groups according to the initial LT4 doses: group
1 (nZ24, 6–9.9 mg/kg per day), group 2 (nZ21, 10–11.9 mg/kg per
day), and group 3 (nZ26, 12–15 mg/kg per day). A fT4 level
O2.3 ng/dl Ga TSH level !0.5 mIU/ml were considered as
overtreatment. Results: The mean age of the study population was
22.3G13.2 days at diagnosis. At diagnosis, the mean fT4 was
0.84G0.32 ng/dl, and TSH was 39.3G30 mIU/ml. The mean
initial dose of LT4 was 10.9G2.9 mg/kg per day. Overtreatment
rates were significantly different between the groups (group 1Z
25%, group 2Z42.9%, group 3Z61.5%, PZ0.034) and signi-
ficantly higher in group 3 compared to group 1 (P!0.0167).
Conclusion: None of the patients was undertreated. In this study,
we found that the rate of overtreatment was significantly higher in
patients who were given 12–15 mg/kg per day LT4. Thus,
monitoring thyroid functions earlier than one month of treatment
is necessary.
P2-569
Parenting Stress Profile and Children Behaviour in
Patients with Congenital Hypothyroidism
Maria Cristina Maggio, Ettore Piro, Alessandra Alongi, Rita Riticella,
Giuseppe Salvo, Giovanni Corsello

Universitary Department Pro.Sa.M.I, ‘G. D’Alessandro’, University of
palermo, Palermo, Italy

Background: Hypothyroidism has been associated with
cognitive and motor impairments, the degree to which mild
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hypothyroidism, or subclinical hypothyroidism impacts mood and
cognitive functions and whether these symptoms respond to
treatment, remains controversial. Furthermore, hypothyroidism is
associated with an increased susceptibility to depression and
reductions in health-related quality of life. Objective and
hypotheses: Recent longitudinal studies stressed that the
follow-up of children with treated congenital hypothyroidism
(CHT) should not be limited to the cognitive domain. This study
attempted to evaluate the emotional–behavioural profiles in
children with CHT and the parenting stress profiles. Method:
Data for children and families characteristics were collected from
33 families with a CHTchild (13 males, 20 females; age: 6 months–
6 years) diagnosed and treated since the newborn period. We
analyzed the children by the Denver intelligence test and the child
behaviour checklist (CBCL). Furthermore we proposed the
parenting stress index (PSI) to their parents. Results: Denver
intelligence test results demonstrated that nine/33 patients were
normal, 20/33 were dubious, four/33 were not estimable. However
the specific neuropsychiatric evaluation and QI confirmed a
reduced performance only in three. The CBCL was normal in
18/33 patients (ten females; eight males), borderline in 8/33 (five
females; three males), pathological in 7/33 (five females; two
males). The children younger than 2 years showed a pathological
or borderline score, with the exception of two. Between these, the
more frequently pathological items were somatic complaints (five
pathological; four borderline), anxious/depressed (two patho-
logical; four borderline), attention problems (one pathological;
four borderline). The PSI revealed a pathological test in six/33
patients. All the items were pathological in two; however in all the
six pathological patients the PSI identified a ‘difficult child’. No
correlations were found between starting day of treatment and
developmental outcome. Initial T4 concentration and initial
T4 dose were weak predictors for developmental outcome.
Conclusion: The diagnosis of a chronic disease of the son could
interfere with the emotional relationship in the family.
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Goitrous Hypothyroidism of Pubertal Onset Caused
by a Novel Mutation in DEHAL1 Gene
Esther Schulza, Ainhoa Iglesiasb, Halit Ilker Akkurta, Knut Helmkea,
José Carlos Morenob

aAltonaer Children’s Hospital, Hamburg, Germany; bThyroid
Molecular Laboratory, Institute for Medical and Molecular Genetics
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Background: Iodotyrosine deiodinase (DEHAL1) is a thyr-
oidal enzyme that deiodinates mono- and diiodtyrosines (MIT,
DIT) and recycles iodine, essential for synthesis of thyroid
hormone. Iodotyrosine deiodinase deficiency leads to hypothyr-
oidism, goiter and variable mental retardation. The age for clinical
onset was reportedly very diverse, allegedly related to individual
iodine nutrition. Clinical case: We report on a boy, offspring of
consanguineous parents from Lebanon, who presented at the age
of 11 years with a very large goiter, rapidly developed within the
previous 3 weeks, without other clinical signs. Hormonal
investigations revealed severe primary hypothyroidism
54th Annual Meeting of the ESPE
(TSHO150 mU/l, fT4 0.2 ng/dl, fT3 2.4 ng/l, Thyroglobulin
8828 ng/ml, no anti-thyroid autoantibodies). Two weeks after
75 mg/day levothyroxine treatment, goiter volume shrank to a
volume of 30 ml (n!5.4 ml), as measured by ultrasonography
(US). In further course, adherence to therapy was poor, and goiter
re-increased to a volume 150 ml in the setting of relapsed
biochemical hypothyroidism. US showed high perfusion of the
gland and irregular structure of the thyroid parenchyma. After
improved adherence to treatment, the goiter reduced to 110 ml in
4 months. Genetic investigations identified a novel homozygous
mutation in DEHAL consisting in the insertion of one nucleotide
in exon 1 (c.168-169insA), present in heterozygosity in apparently
asymptomatic parents. This pathogenic deletion causes a frame-
shift leading to a early stop-codon at amino acid 62 (p.A57SfsX62)
of the protein. Conclusion: Full DEHAL1 defects may remain
asymptomatic for many years after birth in iodine-sufficient
environments, and clinically present at puberty with dramatic
severity. Goiter size is very sensitive to correction of hypothyroid-
ism. The novel mutation is the most amino-terminally located
so far in DEHAL1, and completely deletes the functional
nitroreductase domain of the enzyme. Early urine MIT/DIT
determinations in deserve investigation as possible biomarkers for
pre-clinical diagnosis of DEHAL1 defects.
P2-571
Mutation Screening of the TSH Receptor Gene in a
Cohort of 192 China Patients with Congenital
Hypothyroidism
Chunyun Fu, Yun Chen

Maternal and Child Health Hospital of Guangxi Zhuang
Autonomous Region, Nanning, China

Background: Congenital hypothyroidism (CH) is a common
endocrine disorder with a prevalence ranging from 1:2000 to
1:4000 newborns. The majority of CH cases were reported to be
associated with mutations in several genes, which including the
TSH receptor gene (TSHR). Objective and hypotheses: The
aim of this study is to examine the frequency of TSHR gene
mutations among CH patients in the Guangxi Zhuang Autono-
mous Region of China and to discover correlation between TSHR
genotypes and clinical CH phenotypes. Method: We sampled
blood from 192 CH patients in Guangxi Zhuang Autonomous
Region, China; and extracted genomic DNA from peripheral blood
leukocytes. All exons and exon-intron boundaries of the TSHR
gene were screened by next-generation sequencing (NGS).
Results: The NGS analysis of TSHR in 192 CH patients revealed
four different mutations in five individuals. The mutations
included one known missense variant, namely c.154COA
(p.P52T) and three novel missense variants c.1576GOA
(p.A526T), c.1838AOG (p. Y613C) and c.2087TOG (p.F696C).
Conclusion: The prevalence of TSHR mutations was 2.6% among
Zhuang Chinese. Our study expands the knowledge of TSHR
mutation spectrum and provides with an accurate estimation
of mutation rate in Zhuang Chinese CH population. Funding:
We thank the National Natural Science Foundation of China
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(81260126) and Guangxi Natural Science Foundation Program
(2012GXNSFAA053174) for financial support.
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Purpose: Aetiologies of congenital hypothyroidism (CH) in
newborn period are various, and TSH receptor (TSHR) mutation
is known as one of them. We evaluated mutational analysis of the
gene TSHR and clinical characteristics in the patients with CH or
neonatal hyperthyrotropinemia. Method: Mutation analysis was
done in 96 children with CH or transient hyperthyrotropinemia
who has been managed at the Department of Pediatrics in
Dankook University Hospital. Clinical findings including gesta-
tional ages, birth weights, total T3, fT4, TSH, thyroglobulin as well
as thyroid sonography were analysed by the review of their
medical records. A P value of !0.05 was considered statistically
significant using SPSS software program (version 20.0) and
Mann–Whitney U-test, Chi-Square test were used in the study.
Result: A total of 96 subjects were included in the study. 89 were
diagnosed as having CH and seven were as having transient
hyperthyrotropinemia. TSHR gene mutation was detected in 12
subjects (12.5%). R450H was the most common (nZ4), followed
by R519C (nZ2), C390F (nZ2), R531W, G245S, I81N, S305R.
C390F, I81N, and S305R were the novel mutations. One subject
with S305R mutation showed ectopic thyroid. There were no
statistically significant differences in age at TSH elevation, gender,
birth weights, findings of thyroid sonography, and the levels of
total T3, fT4, TSH, thyroglobulin between a group with TSHR
mutation and a group without TSHR mutation. Thyroid hormone
replacement was continuously required in four children (44.4%)
among nine subjects with TSHR mutation who were followed over
3 years of age. Conclusion: This study showed that the mutation of
TSHR gene is the common cause of CH. Although there were no
statistically significant differences of clinical characteristics between
patients with TSHR mutation and those without mutation, more
than half of patients with TSHR mutation could discontinue the
replacement of thyroid hormone after 3 years of age.
P2-573
Characteristics of Delayed TSH Elevation in Neonatal
Intensive Care Unit Newborns
Amnon Zunga, Arie Yehielib, Shlomo Almashanuc

aPediatric Endocrinology Unit, Kaplan Medical Center, Rehovot,
Israel; bGamidor Diagnostics Ltd, Petach-Tikva, Israel; cCenter for
Newborn Screening, Ministry of Health, Tel-HaShomer, Israel
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Background: Delayed TSH elevation (dTSH) is defined by
normal TSH on the initial neonatal screening followed by elevated
TSH on the second screen. Several studies concluded that dTSH is
associated with low birth weight (BW) and is mostly transient.
Objective and hypotheses: To elucidate clinical characteristics
of dTSH in a large cohort of neonatal intensive care unit (NICU)
newborns. Method: Clinical data were gathered from a cohort of
13 201 NICU newborns born between 1st January 2008 and 31st

October 2014 that underwent TSH measurements due to low T4

levels on the second screen. The clinical data included gestational
age (GA), BW, timing of second test, T4 levels and short-term
follow-up. Results: 333 out of 13 201 (1:40) newborns presented
with dTSH (TSHO15 IU/l), 129 (39%) of them had TSH levels
O40 IU/l. dTSH had a peak incidence at GA of 37–39 weeks and
66% of the patients had BWO1500 g. There was no optimal
timing to detect the disorder, as test timing was equally distributed
after the third week of life. T4 values in the 333 patients were
negatively correlated withTSH levels (rZK0.505; P!0.0001) and
were significantly lower than T4 levels in 12 868 newborns with
normal TSH: 5.9G2.8 vs 7.6G1.7 mg/dl; P!0.001. TSH levels
were already elevated among patients with dTSH on the initial
screening compared with the other newborns (8.3G5.2 vs 4.2G
3.7 IU/l; P!0.001). A short-term follow-up in 193 of the dTSH
patients demonstrated a persistence of TSH elevation and a need
for levothyroxine treatment in 58% of them. Thyroid scans
obtained in twelve patients in this subgroup were normal.
Conclusion: Unlike previous reports, we found that dTSH is
most prevalent in full-term newborns with BWO1500 g. Low T4 is
the best predictor for this disorder and apparently TSH elevation is
already initiated within the 1st days of life.
P2-574
Years Follow-Up of Children with Abnormal Newborn
Screening Results for Congenital Hypothyroidism:
Who Needs Treatment and Who Needs Permanent
Treatment?
Min Jae Kanga, Young Suk Shima, Yeon Joung Oha, Hye Rim Chungb,
Seung Yanga, Il Tae Hwanga

aHallym University College of Medicine, Anyang, Republic of Korea;
bSeoul National University College of Medicine, Seongnam,
Republic of Korea

Background: As newborn screening test (NST) became
popular, the incidence of congenital hypothyroidism (CH) was
raised. But not all CH children require lifelong levothyroxine (LT4)
replacement therapy. Objective and hypotheses: We aimed to
analyse predicting factors suggesting transient CH (TCH)
compared to permanent CH (PCH) or transient thyroid function
test (TFT) abnormality who had a positive screening results in our
centers for the past decade. Method: 105 subjects (50 boys) who
had an elevated TSH levels detected by NST were enrolled.
Biochemical and imaging results, and treatment histories were
reviewed retrospectively. TCH was defined when trial-off therapy
was successful and kept their TFT within tolerable range at least
6 months of follow-up. PCH was defined when trial-off therapy
Poster Presentations



was failed or kept on medication over 3 years of age. Transient TFT
abnormality was defined when the subjects did not require LT4

replacement therapy and their follow-up TFTs were normalised.
Results: CH was diagnosed in 75.2% (TCH 35.2% and PCH
40.0%) and the rest (24.8%) of the newborns showed transient TFT
abnormality. Thyroid sonography or scintigraphy was performed
in 78 subjects with CH and results were abnormal in 56.4%
(nZ44/78). Initial NST-TSH level (cutoff, 31.0 mIU/ml), LT4 dose
at 2 years of age (4.1 mg/kg per day), and maximal LT4 dose
(50 mg/day) revealed as significant predictive factors discriminat-
ing between TCH and PCH. While, initial serum level of fT4

(1.06 ng/dl), not TSH levels, was the only factor to discriminate
between transient TFT abnormality and TCH. Conclusion: As
both NST-TSH level and treatment histories are important to
predict a successful trial-off therapy in CH patients, the earlier
re-evaluation might be possible when their initial NST-TSH level,
maximal or 2-year-age LT4 doses are low. And when initial serum
level of fT4 is above the average values in a neonate with mild
elevation of TSH level, follow-up without LT4 medication could be
considered. Lastly, NST-TSH cutoff values might be readjusted to
prevent unnecessary or over-treatment of TCH with normal
thyroid gland.
P2-575
Attention Deficit and Sluggish Cognitive Tempo
Symptoms in Congenital Hypothyroidism: Results
from a Case-Control Study
Annalisa Espositoa, Ida D’Acunzoa, Raffaella Di Masea,
Ennio Del Giudicea, Mateu Serverab, Mariacarolina Salernoa

aDepartment of Translational Medicine (Section of Pediatrics),
Federico II University, Naples, Italy; bDepartment of Psychology,
Baleares Islands University, Palma, Spain

Background: Despite neonatal screening, children with
congenital hypothyroidism (CH) may still display behavioural
problems such as inattention, distractibility, hyperactivity and
restlessness. Objective and hypotheses: The aim of present
study was to evaluate attention and sluggish cognitive tempo
(SCT) symptoms in 32 children with CH compared to 32 matched
healthy controls. Method: The study population consisted of 32
CH children aged 9–14 years. CH children were diagnosed by
neonatal screening and treated at a mean age of 19.34G4.5 days
with mean starting Levothyroxine (LT4) dose of 11.8G1.4 mg/kg
per die (range 10–15 mg/kg per die). 32 healthy subjects,
comparable for age, sex and socioeconomic status were enrolled
as control. CH patients and controls underwent Child and
Adolescent Disruptive Behaviour Inventory-Plus (CADBI-plus)
to evaluate attention and SCT symptoms. Cooperation from both
parents and from teacher of enrolled subject was required to enter
the study. SCT is a newly defined childhood disorder associated
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with a slow cognitive processing, sluggishness, daydreaming,
drowsiness, lethargy and under-activeness. Results: CH children
scored significantly higher than controls in: attention problems
referred by both mothers (M) (5.29G5.01 vs 3.17G2.54; P 0.04),
and teachers (T) (7.2G8.49 vs 2.69G3.28, P!0.01) and SCT
symptoms referred by both parents (F 9.61G7.04 vs 5.41G4.77,
P!0.01; M 10.63G9.57 vs 4.9G4.68, P!0.01) and teachers (T
13.2G13.01 vs 4.28G5.63, P!0.01). No significant differences
were found in hyperactivity or oppositional behaviors. Concerning
academic performance, teachers report lower scores in mathemat-
ics in CH children compared to controls (6.25G2.13 vs 7.1G1.13,
P 0.05). Conclusion: The results of our study suggest that CH
children may have ADs, SCT symptoms and impaired mathemat-
ical abilities, despite early replacement therapy and high starting
LT4 doses.
P2-576
Relationship between Cord Blood Phthalates and
Maternal and Neonatal Thyroid Functions
Serkan Ozsoylua, Leyla Akina, Tamer Gunesa, Mustafa Kendircia,
Figen Narinb, Selim Kurtoglua

aFaculty of Medicine, Deprtment of Pediatrics, Erciyes University,
Kayseri, Turkey; bFaculty of Medicine, Department of Biochemistry,
Erciyes University, Kayseri, Turkey

Background: Phthalates are industrial chemicals extensively
used as plasticizers in a variety of commercial products. Di-(2-
ethylhexyl) phthalate (DEHP) is one of the most frequently used
phthalates. DEHP is readily metabolized to mono-(2-ethylhexyl)
phthalate (MEHP), which is more toxic than its parent compound.
There are some animal and in vitro studies suggesting that
phthalates can disrupt hypothalamus-pituitary-thyroid axis.
Objective and hypotheses: Our aim was to investigate whether
cord blood MEHP/DEHP concentrations were related with
maternal or neonatal serum thyroid hormone levels. Method: A
total of 100 newborns and their healthy mothers without any
gestational complications were enrolled in the study. Cord blood
MEHP and DEHP concentrations at delivery were measured by
high pressure liquid chromatography method. Maternal and
neonatal serum fT4, fT3 and TSH levels were measured at postnatal
3-7 days. Results: Mean cord blood MEHP and DEHP
concentrations were 0.21G0.8 ng/ml and 2.8G0.9 ng/ml respect-
ively. There was a negative correlation between cord blood MEHP
concentrations and both maternal and neonatal serum TSH levels
(rZK0.23, PZ0.02 and rZK0.29, PZ0.006 respectively). When
adjusted for gestational age, cord blood MEHP levels were
correlated with maternal fT3 (rZ0.33, PZ0.002). Conclusion:
These results suggest that prenatal MEHP exposure may
potentially disrupt thyroid functions both in mothers and
newborns.
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P2-577
Osteoprotegerin and fT4 Levels in Subclinical
Hypothyroidism of Childhood
Aristeidis Giannakopoulos, Elena Katsantoni,
Alexandra Efthymiadou, Dimitra Kritikou, Dionisios Chrysis

Department of Pediatrics, University of Patras, Patras, Greece

Background: Osteoprotegerin (OPG) is a cytokine of the
tumour necrosis factor receptor family, expressed in various cells
types of the body including osteoblasts and endothelial cells. It acts
as a soluble decoy receptor of RANK ligand preventing stimulation
of osteoclastogenesis. In adults, subclinical hypothyroidism (SH)
has been associated with cardiovascular complications. Further-
more several studies have linked OPG levels to increased
cardiovascular risk. Objective and hypotheses: In the present
study we investigated the levels of OPG and other indices of bone
metabolism such as tartrate-resistant acid phosphatase (TRAP)
and bone alkaline phosphatase (BAP) in children and adolescents
with SH. Method: The present study included 129 children and
adolescents with SH (TSH between 5 mIU/l and 10 mIU/l with fT4

levels within normal range) and 346 healthy controls. In all
subjects, age, gender and BMI were recorded and TSH, fT4, OPG,
TRAP and BAP were measured. Regression analysis adjusted for
age and BMI after appropriate log transformations was used and
statistical significance was indicated with p value !0.05. Results:
All 475 subjects (215 males) had mean age 8.4G3.62 years old. Age
and BMI z-score were no statistically different between SH and
control group. In children with SH OPG and TRAP levels were
negatively correlated to the serum fT4 levels with rZK0.22
(PZ0.015) and rZK0.16 (PZ0.002) respectively. No correlation
was found between BAP and fT4. The above associations were not
observed in the control group. Conclusion: OPG and bone TRAP
levels in children and adolescents with SH are negatively correlated
with fT4. Considering the probable effects of increased OPG in the
vascular homeostasis, further research is needed to establish the
role of childhood SH in the long-term cardiovascular risk.
P2-578
Cryptorchidism is Commonly Observed in Allan
Herndon Dudley Syndrome
Noriyuki Namba, Satoshi Takakuwa, Hirofumi Nakayama,
Keiko Yamamoto, Makoto Fujiwara, Yasuhisa Ohata, Taichi Kitaoka,
Takuo Kubota, Keiichi Ozono

Paediatrics, Osaka University Graduate School of Medicine,
Osaka, Japan

Background: Allan-Herndon-Dudley syndrome (AHDS) is
an x-linked mental retardation syndrome characterized by severe
psychomotor retardation and pathognomonic thyroid parameters.
Defects in monocarboxylate transporter 8 (MCT8), which
facilitates thyroid hormone (TH) uptake and efflux across plasma
membranes, have been linked to this disease. The incidence of
undescended testes was reported to be 8% by Schwartz et al. On
the other hand, we had the impression that cryptorchidismmay be
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more frequent in patients with a severer phenotype. Objective
and hypotheses: To determine whether the prevalence of
cryptorchidism is higher in severely affected AHDS patients than
previously reported. Method: A retrospective chart review of six
AHDS patients seen at an academic medical center was performed.
All patients demonstrated the severe phenotype; neither one could
speak nor walk. Evaluation of the hypothalamic–pituitary–gonadal
(HPG) axis was performed when possible. Results: The ages of the
patients ranged from 3 years 3 months to 12 years 2 months
(median: 6 years 8 months, mean: 7 years 0 months) on their last
visit. Four were prepubertal, two were at the early stages of
puberty. Due to undescended testes, unilateral or bilateral
orchidopexy had been performed in one and three patients
respectively. The contralateral testis was retractile in the patient
who underwent unilateral orchidopexy. The remaining two also
had retractile testes. Testis volume was 1–2 ml in all patients.
Conclusion: Two thirds of the patients with severe AHDS
manifested cryptorchidism, suggesting that sufficient TH transport
may be necessary for testicular descent. The lower incidence in the
initial study may be due to the large fraction of mildly affected
patients in the cohort. Early detection is essential to avoid various
complications that stem from this condition.
P2-579
Co-Existence of Thyroid Nodule and Thyroid Cancer
in Children and Adolescents with Hashimoto
Thyroiditis; A Single-Centre Study
Melikşah Keskin, Şenay Savas-Erdeve, Zehra Aycan

Dr Sami Ulus Obstetrics and Gynecology and Pediatrics Training
and Research Hospital, Ankara, Turkey

Background: There is currently an inadequate number of
studies on nodule and malignancy development in children and
adolescents with Hashimoto thyroiditis (HT).The aim of our study
was to determine the rate of thyroid nodules and the nodule
malignancy rate in our pediatric HT patients. Material and
methods: Patients who were diagnosed with HT between 2004
and 2013 were included in the study. The HT diagnosis was made
with the elevation of anti-TPO and anti-TG antibodies and a
heterogenous appearance on thyroid ultrasonography. Fine needle
aspiration biopsy (FNAB) was performed in cases with a nodule
size over 1 cm or who had ultrasonography findings indicating
malignancy (solid appearance, hypoechogenicity, subcapsular
localisation, peripheral halo presence, microcalcification, co-
existence of suspicious lymphadenopathy). Results: The mean
age of the cases at the time of diagnosis was 12.1G3.1 (5–18) years,
and the mean follow-up duration was 3.1G1.8 (1–9) years. A total
of 39 (%13) thyroid nodules were detected in 300 patients with
diagnosis of HT. FNAB was performed in five cases whose nodule
size was over 1 cm and seven cases who had ultrasonography
findings indicating malignancy although the nodule was %1 cm.
Multiple noduler were present in five of the patients who
underwent FNAB. Malignancy was not found in any patient
with multiple thyroid nodules. Papillary thyroid carcinoma was
diagnosed in two of the 12 cases in whom FNAB performed.
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No difference was found between TSH levels in the follow-up of
the patients with or without a thyroid nodule. Conclusion:
Thyroid nodule frequency on at HT background was not found to
be 13% and the thyroid malignancy frequency 0.67% in our study.
A diagnosis of thyroid cancer was made in %5.1 of the patient.
P2-580
The Diagnostic, Treatment and Follow-Up Features of
Childhood Thyroid Malignancies – A Preliminary
Report
Aysun Bidecia, Ediz Yesilkayab, Merih Berberogluc, Zeynep Siklarc,
Sukran Darcand, Samim Ozend, Serpil Base, Esra Dogera, Erdal Erenf,
Serap Turane, Aysehan Akincig, Fatma Demirelh, Enver Simseki,
Semra Cetinkayaj, Iffet Bircank, Murat Aydinl, Ece Boberm,
Erkan Sarib, Nihal Hatipoglun, Meltem Tayfunh, Halil Saglamf,
Mehmet Nuri Ozbeko, Ruken Yildirimp, Bumin Dundarq, Atilla Cayirr,
Engin Alagozb, Erman Atasb
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Turkey; oDiyarbakir Training and Research Hospital, Diyarbakir,
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Background: Thyroid cancer is a very rare malignancy of
childhood. Approximately they account for 1.5% of all cancers
before 15 years of age. In our country, this rate is %0.4 before
20 years of age. Aims and objectives: To analyses the clinical
features and treatment results of children with thyroid malignancy
in Turkey. Methods: In this multicentric and retrospective study
the demographic and clinical characteristics of 124 children being
followed-up for thyroid malignancies from 18 centers between
1991 and 2015 were recorded and analysed. Results: The age at
diagnosis was 12.9G4.3 years and female/male ratio was 84/40Z
2.1. There was a family history of thyroid disease in 41 cases and
thyroid cancer in nine cases. In the first application, cervical mass
in 63 cases, thyroid nodule in 34 cases, and both nodule and mass
in 14 cases were found. The results of cases that underwent to fine
needle aspiration biopsy were benign in seven cases, suspected
follicular neoplasm in 17 cases, suspected malignancy in 32 cases,
and certain malignancy in 36 cases. Fourteen (11.3%) cases with
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disease had distant organ metastasis (13 with lung metastasis).
Total thyroidectomy in 110 cases, near total in five cases, central
compartment dissection in 20 cases, lobectomy in eight cases and
total neck dissection in 18 cases were performed. Pathological
examination revealed papillary carcinoma in 94 cases, follicular
carcinoma in 14 cases, poorly differentiated carcinoma in two
cases, medullary carcinoma in nine cases. Radioactive iodine
ablation therapy was applied as low dose in 31% and high dose in
63% of the patients. Recurrence was observed in 14 patients.
Recurrence was observed in 14 patients and mean event-free and
survival times were 3.3G2.3 and 4.07G3.5 years respectively.
Conclusions: The diagnostic, treatment and follow-up features of
Turkish childhood thyroid malignancies were presented in a large
multicenter cohort. These results are expected to contribute to
evaluation, follow-up and treatment of these patients.
P3-581
New Mutation Causing Systemic
Pseudohypoaldosteronism
Stefania Pedicellia, Paola Cambiasoa, Maria-Christina Zennarob,
Giusy Ferroa, Stefano Cianfarania,c, Marco Cappaa

aUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; bDepartement de Génétique, Hôpital
Européen Georges Pompidou, Paris, France; cDepartment of
Women’s and Children’s Health, Karolinska Institutet, Stockholm,
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Background: Pseudohypoaldosteronism (PHA) is a rare
heterogeneous syndrome of mineralocorticoid resistance. PHA
type 1 (PHA1) is characterized by neonatal salt loss, failure to
thrive, dehydration and circulatory shock. It includes two forms:
renal (autosomal dominant), due to mutations in mineralocorti-
coid receptor coding gene NR3C2, and systemic (autosomal
recessive), due to mutations in subunit genes of the epithelial
sodium channel (ENaC). ENaC is constituted of three subunits,
coded by SCNN1A gene located on chromosome 12p13.31 (alpha
subunit), SCNN1B and SCNN1G genes on chromosome 16p12.1
(b and g subunits respectively). Due to the rarity of the disease,
no genotype-phenotype correlations have been established. The
systemic form usually presents in the neonatal period with salt loss
from kidney, colon, sweat and salivary glands and can show
pulmonary symptoms, similar to cystic fibrosis. It is a life-long
disease without improvement over time, characterized by life-
threatening salt-losing crises that require extensive sodium
supplementation and potassium-lowering agents. Case presen-
tation: We report the case of a 6-months-old girl with systemic
form of PHA1, presented in the neonatal period with dehydration,
weight loss, feeding difficulties, hyperkalemia, hyponatremia,
metabolic acidosis and elevated plasma aldosterone levels. Clinical
conditions improved after elevated sodium and bicarbonathes
supplementation, administration of ion exchange resins and
nutrition with milk formula low in protein and electrolytes.
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Nevertheless, frequent salt-losing crises occurred, requiring
electrolytes and fluids intravenously. She also presented con-
junctivitis and an altered sweat test with disventilation pulmonary
area secondary to thick secretion. Conclusions: Genetic analysis
showed a double heterozygosity in intron 8 of the SCNN1G gene:
c.1294C5GOA (inherited from the father) and c.1295-10TOA
(transmitted by the mother). The first mutation puts down the
splicing site in 5’ and is probably pathogenetic; the second one
abolishes the splicing site in 3’ and determines a cryptic splicing of
unknown significance.
P3-582
Rapid Molecular Diagnosis of CAH by Strip
Hybridisation Assay in DEMPU
Fatma El-Mougya, Mona Hafezb, Sahar Abdel Attya,
Amany Ibrahimb, Hend Mehawedb, Noha Musab, Sherif Ekladiousa,
Marwa Elsharkawya, Mona Abdullatifa, Alaa Afifa, Heba El Baza

aFaculty of Medicine, Clinical and Chemical Pathology Department,
Cairo University, Cairo, Egypt; bFaculty of Medicine, Pediatric
Department, The Diabetes Endocrine and Metabolism Pediatric
Unit (DEMPU), Cairo University, Cairo, Egypt

Background: Congenital adrenal hyperplasia (CAH) is an
autosomal recessive disorder in which more than 90% of CAH
cases are caused by mutations of the 21-hydroxylase (CYP21A2)
gene. Objective and hypotheses: To determine the mutational
spectrum in Egyptian CAH patients attending Diabetes Endocrine
and Metabolism Pediatric Unit (DEMPU) including family
members of CAH patients. Method: The use of reverse
hybridization assay for the molecular diagnosis of common
mutations in CYP21A2 gene in Egyptian patients with 21-OH
deficiency CAH. Results: 98 CAH cases, diagnosed based on the
clinical phenotype and elevated 17 OHP, along with 15 controls
were tested by strip hybridization assay, 16 of them were further
confirmed by real time PCR. Patients were 70 females and 28
males, with ages 6.2G5.3 and 4.3G4.9 years, respectively. 76 cases
presented with salt wasting, 19 presented with simple virilizing
form, late onset CAH was seen in only three cases. The most
common mutations encountered were homozygous mutations for
I2 splice, accounting for 14.2% of the analyzed cases. The most
common combination seen is the combined homozygousity of
three mutations namely the p.P30L, I2 splice and the 8 bp deletion
present in 12% of the cases. The third most frequent genotype
interestingly, was the ‘normal’ genotype (negative to all listed
mutations) accounting for 11% of cases; meanwhile these cases
expressed the typical phenotype of the disease, therefore mutations
in these patients will be detected by another method (DNA
sequencing) and if still found normal by DNA sequencing they will
screened for other enzyme deficiencies causing CAH (3b-
hydroxysteroid dehydrogenase and 11b-hydroxylase deficiencies).
Furthermore, 5% of the cases showed a single heterozygous
mutation, which is not sufficient to explain the observed
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phenotypes either. Conclusion: Strip hybridisation assay is an
easy, rapid and cost effective testing for CAH patients and their
families. Funding: This work was supported by the STDF; project
ID (4671).
P3-583
Insufficient Mineralocorticoid Replacement as a
Predictor Factor for the TART in Boys with Congenital
Adrenal Hyperplasia
Igor Chugunov, Maria Kareva, Elizaveta Orlova, Elvira Kuznecova

Endocrinology Research Center, Moscow, Russia

Background: Testicular adrenal rest tumor (TART) is one of
the main causes of decreased fertility in men with congenital
adrenal hyperplasia (CAH). TART may occurs in childhood but
there is no currently identified factors influencing the development
of this condition. Objective and hypotheses: To study the role
of glucocorticoid and mineralocorticoid undertreatment in the
TART development in children and adolescents with CAH,
21-hydroxylase deficiency. Method: We have studied 41 patients
with salt-wasting (SW) form of CAH, median age 9.9 yrs (5.7;
13.4). All the patients were divided into two groups according to
testis ultrasound: group 1 included patients with TARTs (30%
patients (9/41)), median age 13.2 yrs (10.2; 15.9), group 2 included
patients without TARTs, median age 9.9 years (5.7; 13.4). The
levels of serum 17-OHP, ACTH and plasma renin activity were
retrospectively evaluated during the three year period before the
study and the average levels were calculated for three 1-year
intervals (0–1 years, K1–2 years, K2–3 years). Results: We have
found higher levels of plasma renin activity (10.3 (6.8; 23.1) vs 3.5
(1.4; 10.8) ng/ml per h, PZ0.039) in the period 0–1 in roup 1,
while the level 17 OHP, ACTH didn’t differ between two groups.
Plasma renin activity measurements in period 0–1 were less
frequent in group 1 (1.0 (0.0; 1.0) vs 2.0 (2.0; 3.0) measurement
per year; PZ0,022). The levels of 17 OHP, ACTH, plasma
%renin activity did not significantly differ in time periods K1–2
and K2–3 between two groups. Conclusion: TART occurs in
children with poorly controlled treatment frequently:
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mineralocorticoids undertreatment could be important for TARTs
development.
P3-584
CYP11B1 Gene Mutations in Patients with Congenital
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Background: Congenital adrenal hyperplasia (CAH) due to
11b-hydroxylase deficiency (11OHD), a rare autosomal recessive
disorder, is the second most common form of CAH, resulting in
glucocorticoid deficiency, hyperandrogenism and hypertension.
Objective and hypotheses: To investigate the specific CAH
mutations in CYP11B1 gene and to examine for genotype-
phenotype correlations. Method: 21 patients (nZ9, 46, XX;
nZ12, 46, XY) with the classical 11OHD from 20 unrelated
Turkish families were included in this study. Diagnosis of 11OHD
was based on both clinical and hormonal criteria. Mutation
screening of CYP11B1 gene was performed using direct Sanger
sequencing analysis. Known mutations were confirmed by
database and literature search. Novel mutations were analyzed
by in silico prediction tools (PolyPhen-2, SIFT and Mutation
Taster). Results: The age of diagnosis at onset ranged from 6 days
to 12.5 years. The rate of consanguinity was very high (75%). Four
out of nine 46, XX patients received a late diagnosis (age 2–8.7
years) and were raised as males due to severe masculinization
(Prader genital stages IV and V). Mutation analyses in 20 index
patients revealed 12 different mutations in CYP11B1 gene. These
mutations were homozygous (HM) p.L299P (30%, 6/20), HM
p.R141X (10%, 2/20), HM c.954GOA (silence, cryptic splicing;
10%, 2/20), HM IVS8C2TOC (novel splice-donor mutation, 5%,
1/20), compound heterozygous (CHT)((p.L299P)C(IVS8C2TO
C); 5%, 1/20), HM p.W116C (5%, 1/20), HM p.R384Q (5%, 1/20),
HM p.R448C (5%, 1/20), HM c.1449_1451delGGT (5%, 1/20),
CHT ((G393CAG)C(p.L299P)); 5%, 1/20), HM
c.1179_1180dupGA (novel; 5%, 1/20) and HM p.R143P (novel
missense; 5%, 1/20). One patient had mutation in only one allele
(p.T318M). There was no definitive correlation between genotype
and phenotype. Conclusion: In this study, three different novel
mutations were detected and the p.L299P was found to be the most
common mutation. The results of the study might contribute to
the establishment of molecular screening strategies. Identification
of the disease causing mutations provides reliable information for
genetic counseling for the families.
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Living with Adrenal Hyperplasia for Children in
Primary School between 6 and 11 Years; Educational
Innovation and Design of a Learning Tool for
Therapeutic Education
Catherine Pienkowski, Audrey Cartault, Adelaide Durand,
Zeina Ajaltouni, Béatrice Jouret, Maithé Tauber
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Background: Congenital adrenal hyperplasia (CAH) is a rare
chronic disease diagnosed and treated from birth. Hormone
replacement therapy is essential to lead a normal life and must be
adapted to stress. Poor compliance to treatment or inefficacy is life
threatening leading to high risk of by dehydration and
hypoglycaemia. Objective: The objective of therapeutic education
sessions is based on the skills needed for regular intake of pills and
recognition of stress for children between 6 and 11 years in
primary school. Patients: 21 patients aged 6–11 years were
followed for CAH in our unit; ten girls and 11 boys were treated
with 12–15 mg/m2 hydrocortisone three times daily and Fludro-
cortisone 25–50 mg twice daily. Method: The therapeutic
education session is conducted by a physician, a student and a
nurse. It lasts 2 h and ends with a snack, one of two parents may
attend. It includes an educational diagnosis (20 mn), an interactive
slideshow is presented in four patients (20 mins), a 5 min break
with drink and free discussion and interactive games to test their
learning with gluing and cutting the personal notebook to the child
(20 mn). The session concludes with an evaluation form
completed by the child and his/her parents. Results: All parents
wish to participate and they were very satisfied, the session was
well suited to their child, they have recognized the need to explain
the treatment. The vast majority of the children were happy, they
learned about their disease and thought that that it would help
them to take their treatment and to recognize stressful situations.
Conclusion: Therapeutic education programs are essential in
chronic disease management such CAH and must be developed.
P3-586
Longitudinal Changes During Prepubertal Years in
Visceral Fat and Steroid Hormones – SGA vs AGA
Children
Carina Ankarberg-Lindgren, Mats X Andersson,
Ann-Katrine Karlsson, Jovanna Dahlgren

GP-GRC, Inst for Clinical Sciences, Gothenburg, Sweden

Background: Small for gestational age (SGA) children have
reportedly increased DHEAS levels during prepubertal years.
However, steroid hormones have not been followed longitudinally
in a healthy population compared to body composition. Aims and
objectives: To evaluate steroid hormone patterns in prepubertal
children correlated to visceral fat measures. Methods: Body
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composition was investigated with magnetic resonance (MR) of
truncal fat (subcutaneous and visceral adipose tissue). Serum
steroids were analyzed by mass spectrometry (LC-MS/MS) in
samples taken at 8–9 in the morning. 33 (16 SGA) slightly preterm
boys (gestational age 33–37 weeks) were recruited at birth and
followed with MR and steroid measurements at 5, 7 and 10 years
of age. Three SGA had pubic hair at 10 years of age but none testes
O2 ml. Results: With exception to testosterone, there was a wide
range of individual steroid levels during all years, and this
increased over time. At 5 years cortisol ranged 157–388 nmol/l,
cortison 50–96 nmol/l, 17-hydroxyprogesterone (17OH) 0.12–
1.7 nmol/l, androstenedione 0.02–0.51 nmol/l and DHEAS 0.02–
1.6 mmol/l. At 7 years, the mean levels of cortisol and cortisone
were unchanged, but the range increased for cortisol (96–607).
Contrary to this, there was no increase in range but a doubling of
mean serum levels for 17OH, androstenedione and testosterone
(all P!0.05) and almost three times for DHEAS (P!0.01). At ten
years of age, the levels of 17OH did not increase further, but
androstenedione, DHEAS and testosterone doubled in all boys
(P!0.01 for all). Visceral fat did not correlate to cortisol,
cortisone, 17OH or DHEAS. Mean DHEAS levels at 10 years
were higher in SGA (2.17) compared to AGA (1.77) (P!0.05).
Conclusion: Longitudinal steroid patterns differ between boys
born AGA and SGA, with signs of an earlier adrenarche in SGA
boys. Prepuberty, no substantial correlations were found between
visceral fat and steroid hormones.
P3-587
Adrenal Atrophy Secondary to Inappropriate Oral
Administration of Exogenous Steroid Presenting with
Hypercalcaemia
Ayla Güvena, Suna Kılınça, Didem Helvacıoğlua, L İhsan Kurub

aPediatric Endocrinology Clinic, Goztepe Training and Research
Hospital, Istanbul, Turkey; bRadiology Clinic, Gooztepe Training
and Research Hospital, Istanbul, Turkey

Background: Glucocorticoids are one of the most widely used
drugs in clinical practice. Inappropriate use can result in secondary
adrenal insufficiency. Adrenal insufficiency can be an occult cause
of hypercalcaemia. Case presentation: A 3-months-old boy
admitted for puffiness of the face, increase in weight. It was
revealed that the patient was admitted to a hospital 2 months ago
and was diagnosed to have congenital cataract and operated. The
patient was then put on 5 mg prednisolone per daily. On
examination, patient has symptoms of Cushing syndrome in
the form of moon face and obesity. In laboratory, ACTH was
!5 pg/ml and with low dose stimulation test peak cortisol
response was 2.1 g/dl. Additionally, he was found to have calcium
of 13.5 mg/dl (N: 9–10.6). Parathyroid hormone was appropriately
suppressed, vitamin D level was normal and urinary calcium-
to-creatinine ratio was increased. An ultrasound scan of the
abdomen and chest radiograph showed no detectable abnormal-
ities that could cause hypercalcemia except for bilateral
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adrenocortical atrophy. No underlying neoplastic or inflammatory
process was identified. We excluded all causes of hypercalcaemia
including CYP24A1 deficiency. ACTH stimulation test was
indicative of adrenocortical insufficiency. The hypercalcaemia
resolved with glucocorticoid supplementation. Now he is
9-months-old and treated with replacement hydrocortisone. He
is being carefully monitoring for recovery of the hypothalamic-
pituitary-adrenal axis and followed up in outpatient clinic with
aim to try to gradually decrease his oral hydrocortisone
replacement and restore normal adrenal function. Conclusion:
This case illustrates the importance of considering adrenal
insufficiency as a possible cause of unexplained hypercalcaemia
in a patient with following withdrawal of long-term potent
glucocorticoid. Although hypercalcemia is an infrequent present-
ing sign of adrenal insufficiency, it should be kept in mind.
P3-588
Case Report: Hypothyroidism and Acth-Deficiency
Caused by TBX 19 Mutation Coincidence or
Pathogenetic Correlation?
Esther Schulza, Halit Ilker Akkurta, Chris Mühlhausenb, René Santerb,
Maik Welzelc, Paul Martin Holterhusc

aAltonaer Children’s Hospital, Hamburg, Germany; bDepartment of
Paediatrics, Hamburg University Medical Centre, Hamburg,
Germany; cDivison of Paediatric Endocrinology and Diabetes,
University Hospital of Schleswig – Holstein, Campus Kiel, Kiel,
Germany

Background: Congenital isolated ACTH-deficiency is a rare
disorder characterized by low plasma ACTH and cortisol levels
and normal secretion of other pituitary hormones. TBX19 is a
t-box transcription factor with a specific role in the differentiation
of corticotroph cells. TPIT gene mutations can be found in early
onset isolated ACTH deficiency. Case report:We report on a 2; 6
year old girl, offspring from consanguineous parents fromTurkey,
born at 40 weeks gestational age by caesarian section because of
placental insufficiency. The girl developed severe hypoglycaemia in
the 1st day of life and cholestasis in the first weeks. Muscular
hypotonia made tube feeding necessary, no further hypoglycae-
mias occurred. Metabolic and infectious diagnostic work-up was
performed without pathological findings. Psychomotor develop-
ment was delayed, at the age of 8 months central hypothyroidism
was diagnosed and levothyroxine substitution was started. At the
age of 15 months severe hypoglycaemia with status epilepticus
occurred, anticonvulsive treatment was begun. Although neonatal
hypoglycaemia, prolonged jaundice due to cholestasis and
muscular hypotonia are characteristic symptoms of congenital
hypoadrenalism, the diagnosis hypocortisolism was delayed and
made at the age of 2 years. Further diagnostic evaluation showed
isolated ACTH deficiency. Growth was normal, IGF1 and IGFBP3
were in the upper normal range. The molecular genetic testing
rendered a mutation in the TBX 19 gene: Homozygous for
c.856COT (p.Arg286*), exon 6. The mutation has been previously
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reported and is responsible for the isolated ACTH deficiency.
Conclusion: Isolated ACTH deficiency is a rare disease and is a
possible cause of congenital hypoadrenalism. To our knowledge
the TBX19 Mutation is not related to central hypothyroidism.
P3-589
Deletion Mapping in Xp21 for a Family with Complex
Glycerol Kinase Deficiency Using Array-Based
Comparative Genomic Hybridisation
Zhangqian Zhenga, Feihong Luoa, Bingbing Wub, Miaoying Zhanga

aDepartment of Endocrine and Inherited Metabolic Diseases,
Children’s Hospital of Fudan University, Shanghai, China; bPediatric
Research Institute, Children’s Hospital of Fudan University,
Shanghai, China

Aims: Complex glycerol kinase deficiency is caused by partial
deletion of Xp21, which includes the genes responsible for glycerol
kinase deficiency, adrenal hypoplasia congenita, Duchenne
muscular dystrophy and intellectual disability. There are no
definite dysmorphic features for this syndrome. The diagnosis is
based on clinical and laboratory findings. Usually the first and
most severe are the signs of adrenal hypoplasia, which, if not
cured, may lead to death in a short time. The symptoms of glycerol
kinase deficiency occur also early in life, but they may be masked
by the deficiency of mineralocorticoids. Duchenne muscular
dystrophy appears in childhood and is always accompanied by
certain symptoms. Methods: Genomic DNA from the proband
and his parents were extracted from peripheral blood leukocyte.
Array-based comparative genomic hybridization of DNA from the
family’s peripheral blood lymphocytes was performed. Results:
The proband, a male neonate, is the first child of healthy
nonconsanguineous Chinese parents. He was born by uterine-
incision delivery after 41 weeks of gestation. His birth weight was
4.0 kg. After 22 days of born, he was admitted with hyperbilir-
ubinemia. He was diagnosed of temporary hypothyroidism,
congenital adrenal hypoplasia, pneumonia and liver function
damage. Treated with antibiotics and rehydration, he recovered.
One month later, he presented with feeding problem and lethargy
and was admitted again. He was suffered with adrenal hormone
insufficiency, hypertriglyceridemia and highly increased creatine
kinase. We performed array CGH and confirmed the deletion
region of Xp21. Then we checked his parents and found his
mother was the carrier and his father was normal. Proband’s
aCGH result: chrX: 28,612,178-37,392,685. The same deletion in
Chromsome X was found in mother. Conclusion: A deletion of
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the Xp21 chromosomal region is found in both mother and the
child. Before decades, complex glycerol kinase deficiency was
usually diagnosed by clinical manifestation and Many of these
patient deletions had been mapped by PCR and their breakpoints
confirmed by sequencing. We confirmed that array CGH analysis
can be performed to confirmed the diagnosis of patients along with
the biochemical exams.
P3-590
Characterisation of Ovarian Adrenal Rest Tumours in
Children and Adolescent Females with Congenital
Adrenal Hyperplasia due to 21-Hydroxylase
Deficiency
Zhe Sua, Yanhong Lib, Huamei Mab, Minlian Dub

aShenzhen Children’s Hospital, Shenzhen, China; bHospital of Sun
YatSen University, Guangzhou, China

Background: Ovarian adrenal rest tumours (OARTs) are rare
in contrast to testicular adrenal rest tumours (TARTs). Objective
and hypotheses: To summarise the characterization of OART in
children and adolescent females with congenital adrenal hyper-
plasia (CAH) due to 21-hydroxylase deficiency (21-OHD).
Method: We have diagnosed four cases of CAH 21-OHD with
OART in the recent 5 years and summarised the characterisations.
Results: The four cases of CAH 21-OHD included three salt
wasters and one simple virilizers. OART were diagnosed at the age
of 8.9 years, 15.8 years, 21.4 years and 9.3 years respectively. There
were histories of CAH poor control before the diagnosis of OART.
The diagnosis could be confirmed before the operation in only one
case. The diagnosis could not be made until the exploratory
surgery in the other three cases. The follow-up periods of OART
were 4.8 years, 4.7 years, 3.8 years and 2.7 years respectively.
Removal of OART resulted in symptoms relieved at least partly.
Conclusion: The diagnosis of OART is much more difficult than
TART. Doctors should think about OART in CAH 21-OHD
patients with poor control. In difficult cases of CAH with negative
imaging finding may need further exploratory surgery. Removal of
the OART resulted in symptoms relieved at least partly.
P3-591
Pseudohypoaldosteronism – Subtle Presentations
with Critical Electrolyte Imbalances Experiences from
One Hospital
Caroline Ponmania,b, Kostas Karampoulosa, Morgan Keanea,
Sylevester Gomesa, Aber Eaquba, Kausik Banerjeea

aBHRUT, London, UK; bKings College, London, UK
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Background: Secondary pseudohypoaldosteronism presents
with hyponatremia and hyperkalemia due to a transient
aldosterone resistance. Objective and hypotheses: We rec-
ommend a check of urea and electrolytes in all infants with urinary
tract infection, dehydration and failure to thrive. Method: A
5 month old presented with a day’s history of poor feeding and two
episodes of vomiting. He was afebrile with normal observations.
His urine examination showed UTI and he was to be sent home on
oral antibiotics. Before discharge he vomited and hence started on
IV antibiotics. An incidental gas showed a sodium of 124 mEq/l
and potassium of 8.6 mEq/l. ECG showed tall tented T waves. His
aldosterone level was 2500 pmol/l, renin was 19 nmol/l per h,
cortisol was1500 nmol/l and 17OHP was normal. His electrolytes
normalised with saline, calcium and salbutamol. Investigations
revealed bilateral hydronephrosis and posterior urethral valves. All
electrolyte abnormalities resolved after surgery. An 8 week old
presented with a 2 week history of vomiting and diarrhoea. He was
clinically dehydrated with a sodium of110 mEq/l and a potassium
of 8 mEq/l. Electrolytes normalised after 40 h of rehydration. He
received IV antibiotics. His aldosterone was markedly raised at
47000 pmol/l (normal!850) and renin 102 nmol/l per h. His
17OHP was within the normal range and his cortisol was raised.
Investigations showed UTI and bilateral hydronephrosis. His
electrolyte abnormalities resolved with resolution of the infection.
Results and conclusion: In both cases secondary pseudo-
hypoaldosteronism was discovered by chance. In the first case,
the presentation was subtle and could have been missed whilst the
infant was showing cardiac manifestations of hyperkalemia. We
recommend that all children presenting with hyperkalemia and
hyponatremia be evaluated by renal ultrasound and urine culture.
Finally these are good examples that hormonal change is transient
and can be corrected when the obstruction is relieved and infection
is controlled.
P3-592
Atypical Prednisone-Metabolism: Pharmacological
Studies in a Boy with Classical Adrenal Hyperplasia
and Suspected Malcompliance
Melanie Hessa, Adrian Derungsb, Urs W Zumstega, Gabor Szinnaia

aDepartment of Paediatric Endocrinology/Diabetology, Basel,
Switzerland; bUniversity Clinic for Nephrology, Hypertension and
Clinical Pharmacology, University Hospital, Bern, Switzerland

Background: We present a boy with classical adrenal
hyperplasia (CAH) and constantly increased 17-OH-progesterone
(17-OH-P) values despite multiple dose adjustments of hydro-
cortisone up to 18 mg/m2 body surface and addition of
fludrocortisone. After puberty, therapy was changed from
hydrocortisone to prednisone without improvement of the
17-OH-P values. Non-compliance was suspected as cause of the
inadequately controlled CAH. Alternatively, an atypical steroid
metabolism was considered. Objective and hypotheses: To
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distinguish between non-compliance with insufficient intake of
prednisone and an atypical metabolism of prednisone/predniso-
lone pharmacological studies were initiated. Method: A 24 h
pharmacokinetic study of prednisone and prednisolone metab-
olism was performed with concomitant monitoring of 17-OH-P,
ACTH, and androstendione. A second pharmacokinetic study was
performed after changing from prednisone to prednisolone with
individually adapted dosing intervals during the day and
introduction of a modulated release prednisone formulation at
night time. Results: The first pharmacokinetic study revealed an
impaired conversion of prednisone to prednisolone with an
increased clearance of prednisolone. Due to the atypically
decreased half-life of prednisolone, inadequate suppression of
17-OH-P was observed in our patient. Based on these results the
therapy was changed from prednisone to prednisolone with dosing
intervals of only 4 h during daytime and a modulated release
formulation of prednisone at night time. Due to this individually
tailored therapy, 17-OH-P values were markedly improved in a
second pharmacokinetic study during follow-up. Conclusion:
Before blaming a patient with CAH on non-compliance due to
raised 17-OH-P a pharmacokinetic study might be helpful to
detect patients with atypical steroid metabolism. Modulated
release prednisone formulation is a helpful tool to cover the
longer period at night time and avoid the raise of 17-OH-P and
ACTH in the early morning.
P3-593
CYP21A2 Gene Mutations Analysis in 21 Chinese
Patients with Salt-Wasting form of Congenital
Adrenal Hyperplasia
Hui Yao, Luhong Yang, Xiaoli Huang, Xiaohong Chen

Wuhan Chilren’s Hospital, Wuhan, China

Background: Studies about the genetics of congenital adrenal
hyperplasia caused by 21-hydroxylase deficiency congenital
adrenal hyperplasia (CAH) in Chinese children are less.Objective
and hypotheses: Study the genotypes of Chinese probands with
salt-wasting form of congenital adrenal hyperplasia caused by
21-hydroxylase deficiency (CAH) and performed pedigree-based
linkage analysis. Method: We have performed genetic-testing
(Method: qPCR and Sanger sequencing) in 21 probands with salt-
wasting form of congenital adrenal hyperplasia caused by
21-hydroxylase deficiency (CAH), among which 19 patients
were associated with pedigree-based linkage analysis. Results:
Through pedigree-based conditional linkage analysis, there are
two families occurred de novo mutation. The frequency of
the pathogenic allele respectively, were c. 293-13COG 38.78%,
EX1-10DEL 20.41%, c.1069COT 10.2%, c. 955COT 10.2%, c.
518TOA 8.16%, EX3DEL 6.12%, c. 1279COT 2.04%, c.
1451_1452delGGinsC 2.04%, c.740delA 2.04% in probands. The
detected mutation c. 293-13CO G, EX1-10DEL, c. 1069CO T, c.
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955CO T, c. 518TO A, EX3DEL in this study were the hot spots
MariaI’s research paper. Because we only involve salt-wasting type,
the frequency of mutation are different. In particular, the mutation
c.740delA was found for the first time that can result in premature
termination of protein synthesis, leading to loss of protein
function. In addition, we also carried out statistical analysis in
mutation frequency among pedigree parents that higher frequency
mutation were still c. 293-13CO G and EX1-10DEL. Conclusion:
We found the new mutation point c.740delA, Others are hot spots.
We found that pathogenic allel were homogenous due to partial or
whole exon deletion which could lead to misjudgement in disease
loci. To avoid diagnostic errors, it is recommended that large-scale
deletion need to be tested first using qPCR and then detect
point mutations.
P3-594
X-Linked Adrenoleucodystrophy Presenting as
Addison’s Disease in Childhood: A Case Report
Antonella Melonia, Mauro Congiaa, Maria Rosaria Casinia,
Silvia Ibbaa, Marco Bonomib, Maria Cristina Rosatellic

aII Clinica Pediatrica, Ospedale Microcitemico, Cagliari, Italy;
bLaboratory of Endocrine and Metabolic Research, Istituto
Auxologico Italiano, Milano, Italy; cDipartimento di Sanita’
Pubblica, Laboratory Biologia Molecolare, Medicina Clinica e
Molecolare, Cagliari, Italy

Background: X-Linked Adrenoleucodystrophy (X-ALD) is a
rare neurodegenerative disorder characterised by impaired
peroxisomal beta-oxidation of very long chain fatty acids
(VLCFA; SC22) which is reduced to about 30% of control levels.
Consequently, there is an accumulation of VLCFA in plasma and
tissues, including the white matter of the brain, the spinal cord and
adrenal cortex. It is caused by mutation in the ABCD1 gene
encoding a peroxisomal transmembrane protein (ALDP) with the
structure of an half ATP-binding cassette transporter. The clinical
spectrum in males ranges from isolated adrenal insufficiency and
slowly progressive mieloneuropathy to devastating cerebral
demielination. Case presentation: An 4.8 year-old boy born to
non-consanguineous parents was referred to our clinic because of
oral melanosis (Peutz-Jeghers syndrome suspicion). Family history
was unremarkable. Past medical history was positive for febrile
seizures at age 2 and 3. On physical/neurological examination,
only cutaneous-mucosal hyperpigmentation was noted. Growth
was normal (height 112 cm, weight 18 kg, head circumference
50 cm). Serum cortisol (F!10 mg/l) and ACTH concentrations
(ACTHO1250 pg/ml) were compatible with Addison’s disease.
Adrenal autoantibodies were negative, as well as molecular
analyses of AIRE, DAX1, AAAS, MC2R and MRAP genes. The
elevated plasma concentrations of VLCFA (C26:0Z4.260 umol/,
range 0.460–0.980; C26:0/C22:0Z0.094, range!0.096;
C24:0/C22:0Z1.66, range!1.01) and the following molecular
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analysis with sequencing of ABCD1 gene established the diagnosis
of X-ALD. Brain MRI and neurophysiological studies were
normal. In addition to glucocorticoid therapy, the patient initiated
restriction of VLCFA by reducing the intake of fatty foods.
Conclusion: Addison’s disease can be the presenting symptom of
X-ALD, years before the onset of neurological symptoms. Because
of the prognostic implications, the need for genetic counselling
and the potential benefit of therapeutic intervention, such patients
need to be identified promptly. Accordingly, we suggest that any
boy with Addison’s disease (in particular when circulating adrenal
autoantibodies are absent) should be tested for X-ALD.
P3-595
Three Siblings with Corticosterone Methyloxidase
Deficiency Type 2 due to c.1175TOC Mutation Ca
Novel c.788TOA Mutation in CYP11B2 Gene
Bahar Ozcabia, Olcay Evliyaoglua, Oya Ercana, Feride
Tahmiscioglu Bucaka, Amra Adrovica, Serdar Ceylanerb

aPediatric Endocrinology Department, Cerrahpasa Medical School,
Istanbul, Turkey; bIntergen Genetics Center, Ankara, Turkey

Background: Corticosterone methyloxidase deficiency
(CMOD) type 2 is an autosomal recessive disorder which presents
with salt loss and failure to thrive in early childhood. We present
three siblings with CMOD type 2 whose genetic analyses revealed a
known c.1175TOCmutation (homozygous) and a novel c.788TO
A mutation (homozygous) in CYP11B2 gene. Case 1: The patient
was admitted with salt loss and failure to thrive at the age of
6 months; had hyponatremia and hyperkalemia despite elevated
renin and normal aldosterone levels. He was diagnosed as isolated
aldosterone deficiency; salt and fludrocortisone treatment was
started. At the age of 3 years, he had normal growth. He had high
corticosterone, 18-OHcorticosterone and 18-OH corticosterone/
aldosterone ratio (78). Genetic analysis revealed c.1175TOC
mutation(homozygous) and a novel c.788TOA mutation
(homozygous) in CYP11B2 gene confirming the diagnosis of
CMOD type 2. Parents with consanguineous marriage were
heterozygous for both mutations. Case 2: At the age of 2 years,
brother of case 1 admitted with failure to thrive. According to
medical records, he had suffered from salt loss at the age of
3 months. Although his electrolytes were normal his height
and weight SDS’s were K1.99 and K2.14 respectively. With
fludrocortisone treatment his growth normalized. Genetic analysis
revealed the same mutation his brother had. Case 3: At the age of
3 months are admitted with poor weight gain, hyponatremia, mild
hyperkalemia, increased renin and normal aldosterone levels.
Fludrocortisone treatment resulted in adequate weight gain and
normalized laboratory findings. Genetic analysis revealed the same
mutation her brothers had. Conclusion: Genetic analyses are
beneficial for diagnosis of the patients and other relatives at the
risk of salt loss and failure to thrive. The mutation c.1175TOC is
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known as responsible for reduction of enzyme activity; although
novel mutation of c.788TOA probably affects the enzyme
structure or function. Functional analyses will confirm loss of
gene production.
P3-596
Transient Pseudohypoaldosteronism as a
Complication of Infected Obstructive Uropathy in
Infancy, a Case Series
Alexandra Rodrigues Da Costa, Simon Glew, Geetha Fonseka,
Dunia Ismail

Royal Alexandra Children’s Hospital, Brighton, UK

Background: Pseudohypoaldosteronism is a rare condition of
renal or systemic resistance to aldosterone, divisible into separate
clinical presentations, each with a distinct physiological and
genetic basis. Transient pseudohypoaldosteronism is a secondary
form, characterised by reduced glomerulofiltration rate. It has
been described in infants with obstructive uropathy and urinary
tract infections. Method: We present five cases, presenting in
infancy with sepsis and significant hyponatraemia, where
underlying obstructive uropathy was subsequently discovered.
Results: One female and four males presented unwell with
vomiting and dehydration, between 26 days and 6 months old. All
had normal antenatal scans. All were recognised as a ‘sick child’
before initiating investigations. Serum sodium at presentation
ranged between 113 and 120 mmol/l, with potassium above
6 mmol/l. Serum osmolality was normal in presence of reduced
urine osmolality. In all cases, random serum cortisol was
O1000 nmol/l. Unfortunately, aldosterone was not measured in
our patients. Urinary tract infection was confirmed by pyuria.
Organisms cultured included coliforms. One case was complicated
by infective urinary ascites which grew Citrobacter koseri.
Significant obstructive uropathy was demonstrated by ultrasound
scan (USS), and further characterised by micturating cysto-
urethrogram after the acute period. Management involved fluid
resuscitation and intravenous antibiotics. One case, with an initial
delay in the diagnosis of obstructive uropathy, was complicated
by renal parenchymal abscesses and infective urinary ascites
secondary to renal tract rupture. This required drainage and
urostomy formation. The others made good recoveries, without
further biochemical abnormalities. Conclusion: In infants
presenting unwell with unexplained hyponatraemia and hyperka-
laemia, differentials to be considered include congenital adrenal
hyperplasia, pseudohypoaldosteronism secondary to obstructive
uropathy or pyelonephritis, and biochemical disturbances
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secondary to pyeloric stenosis. With this case series, we highlight
the importance of early appropriate investigations including
USS in these children to avoid significant morbidity associated
with delayed diagnosis of obstructive uropathy undetected by
antenatal scans.
P3-597
Generalised Glucocorticoid Resistance in an
Adolescent Girl with Severe Hyperandrogenia
without Mutations in NR3C1 Gene
Nadezhda Makazan, Elizaveta Orlova, Maria Kareva

Endocrinology Research Centre, Moscow, Russia

Background: Generalised glucocorticoid resistance (Chrousos
syndrome) is a rare inherited disease characterized by tissue
insensitivity to glucocorticoids and associated with defects in
human glucocorticoid receptor (hGR) gene (NR3C1, 138040).
Despite of elevated serum and urine cortisol the patients do not
develop clinical picture of Cushing syndrome but present with
hyperandrogenia and hypertension. Case presentation: We
present a case in which clinical features and laboratory results
correspond to the Chrousos syndrome, but no mutations were
identified in the GR gene. A 15-year-old girl was investigated
because of hirsutism, acne and secondary amenorrhea. Physical
examination revealed significant growth of hair on the lower
abdomen and acne all over the body. She had normal blood
pressure. Clinical signs of Cushing syndrome were not observed.
Laboratory evaluation showed altered circadian plasma cortisol
and ACTH rhytm (08:00 23.3 mg/dl and 71.5 pg/ml, 23:00
16.7 mg/dl and 62.8 pg/ml respectively), increased 24-h urinary
free cortisol excretion (757 mg/day; n.r. 4.0–56 mg/day) and serum
testosterone (144 ng/dl n.r. !7–75 ng/dl) and DHEA-S (368 mg/dl
n.r. 44–332) concentrations. A 1-mg overnight dexamethasone
suppression test (DST) showed insufficient cortisol suppression
(24 mg/dl), whereas high-dose DST (8 mg) revealed an appropriate
suppression (6 mg/dl). According to this data, we suspected
glucocorticoid resistance. Dexamethasone therapy was started in
dose 0.5 mg per day with partial effect. 5 days after the initiation of
treatment testosterone and DHEA-S level decreased (72 ng/dl and
184 mg/dl respectively). Three month later her menstrual cycle
restored. Sequencing of the coding region of the NR3C1 gene did
not reveal any mutations. Conclusion: Severe hyperandrogenia in
adolescents can caused by GC resistance. Other mechanisms of
glucocorticoid resistance, than hGR gene mutations, remain to be
elucidated.
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Remission with Cabergolin with Recurrent
Hypercortisolism after Pituitary Surgery in
Cushing’s Disease
Samim Ozena, Nurhan Ozcana, Ilkin Majidova, Tuncer Turhanb,
Celal Cinarc, Damla Goksena, Sukran Darcana

aDepartment of Pediatric Endocrinology, Ege University, Izmir,
Turkey; bDepartment of Neurosurgery, Ege University, Izmir,
Turkey; cDepartment of Radiology, Ege University, Izmir, Turkey

Background: Diagnosis and treatment of Cushing’s disease in
children are challenging. Objective and hypotheses: Cabergolin
is a long acting dopamine receptor agonist used for the treatment
of patients with recurrent Cushing’s disease. Method: year-old
female patient admitted to the hospital because of short stature,
amenorrhea, facial and body hair growth, rapid weight gain, hair
loss and excessive acne. Results: Her birth weight was 3650 g,
neuromotor development was normal. At the time of diagnosis her
weight was 50 kg (K0.7 SDS), height 138 cm (K4.0 SDS), BMI
26.2 kg/m2 (C1.7 SDS) and she was hypertensive. She was Tanner
stage 5 with Cushingoid appearance. She was diagnosed as
Cushing’s disease with laboratory and clinical findings. MRI
detected no pituitary adenoma. ACTH hypersecretion and
lateralization to the left was found by petrosal sinus sampling.
Endoscopic transnasal left hemi-hypophysectomy was performed.
The operation was considered to have failed due to excessive
bleeding in the pituitary. Although postoperatively hypercortiso-
lemia persisted clinical findings for the first three months after
surgery did not progress and the patient lost weight, markers of
insulin resistance regressed. On the 6th month of her operation her
following, clinical and laboratory evidences showed to relapse and a
second transnasal left hemi-hypophysectomy was performed.
Although diurnal cortisol rhythm was damaged after the second
operation 24-hour urinary free cortisol was 70 mg/day (normal). 15
months after second surgery Cushing’s disease relapsed clinically
and biochemically. Because of the mortality and morbidity risk of
the third operation. Cabergoline 1 mg/week was initiated. The
patient responded to cabergoline treatment with normal urinary
free cortisol and improve clinical findings on the 9th month of
treatment. Conclusion: Cabergoline is effective in the control of
cortisol secretion in the treatment of recurrent Cushing’s disease.
P3-599
Phaeochromocytoma in Placental Mesenchymal
Dysplasia: Who Should We Screen and for How Long?
Mary Whitea,b,c, George McGillivrayb, Sue Whiteb,
Margaret Zacharina,c

aDepartment of Endocrinology & Diabetes, The Royal Children’s
Hospital, Parkville, Melbourne, VIC, Australia; bDepartment of
Paediatric and Adolescent Endocrinology and Diabetes, Monash
Health, Clayton, Melbourne, VIC, Australia; cVCGS Clinical
Services, The Royal Children’s Hospital, Parkville, Melbourne, VIC,
Australia
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Background: Beckwith-Wiedemann syndrome (BWS)
characterised by a group of clinical abnormalities (macrosomia,
macroglossia, neonatal hypoglycaemia, omphalocoele and umbi-
lical hernia) results from dysregulation of imprinted genes due to
mosaic paternal uniparental isodisomy (patUPD) of 11p15.5. Its
association with tumours of embryonic origin is well documented
and screening guidelines largely aim to detect hepatoblastoma and
Wilm’s tumours during the first decade of life. BWS features have
been noted in 25–30% of infants with placental mesenchymal
dysplasia (PMD), a distinct condition with cystic placental
histology and mosaicism for genome-wide patUPD. One previous
case of bilateral phaeochromocytoma has been reported in PMD.
Case presentation: We describe the case of a 12 year old female
diagnosed with PMD in infancy on the basis of cystic placental
histology, BWS-like clinical features and confirmatory genetic
analyses. Her early years were complicated by severe congenital
hyperinsulinism requiring subtotal pancreatectomy and hepato-
blastoma. Antenatal sonography at 18, 22, and 28 weeks gestation
documented bilateral cystic adrenomegaly which had regressed on
postnatal imaging by 5 months of age. During prolonged screening
a unilateral asymptomatic right sided adrenal cystic lesion was
noted at age 11 which demonstrated no appreciable uptake on
targeted imaging but which had increased in size over 12 months
of surveillance to 3.7!3.1!3.6 cm and was secretory of
noradrenaline and dopamine; this was confirmed as a phaeochro-
mocytoma after an uneventful surgical removal of the lesion.
Regular surveillance for a recurrent or left sided lesion is ongoing.
Conclusion: BWS and PMD share clinical and genetic features
and an increased risk of malignancy. Their association with
phaeochromocytoma, while rare, may not be co-incidental given
that there is a known association between these tumours and
maternal loss of 11p15 genes. Due consideration of continued
screening for phaeochromocytomas beyond the first decade of life
may be appropriate for individuals with PMD.
P3-600
A Double Dose of Triples
V Sri Nagesha, Y Muralidhar Reddya, Prajnya Ranganathb,
Shagun Aggarwalb, Vikrant Reddya

aCare Hospital, Hyderabad, India; bNizam’s Institute of Medical
Sciences, Hyderabad, India

Background: 141⁄2 year old girl presented with increased skin
pigmentation, weakness of limbs and walking difficulty and
delayed puberty. Objective and hypotheses: To evaluate the girl
for the aetiology of hyperpigmentation, neuromuscular weakness
and delayed development of secondary sexual characters.
Method: The girl was evaluated by neurologist and found to
have development delay, sensory and motor neuropathy, ataxia,
amyotrophy and dysautonomia. Referred to endocrinologist for
skin and mucosal hyperpigmentation. On evaluation, Serum
cortisol was 125.9 nmol/l and Adreno-CorticoTrophic Hormone –
1250 pg/ml. Primary adrenal insufficiency was diagnosed and she
was started on hydrocortisone and fludrocortisone replacement.
Subsequent Follicle Stimulating Hormone was 38.58mu/ml and
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Leutinizing Hormone 17 mu/ml, with an Estradiol value of
34 pg/ml. Ultrasound revealed infantile uterus and ovaries were
not visualized. A possible diagnosis of Autoimmune Polyglandular
Syndrome type 2 was entertained. Results: CT ordered by
neurophysician revealed achalasia cardia and another MRI
revealed alacrimia, thus leading to a diagnosis of Allgrove’s
syndrome. However, this could not explain sensory motor
neuropathy and delayed puberty. MRI abdomen revealed small
ovaries. Karyotype was 47XXX. Conclusion: A combination of
Triple A (Allgrove’s) syndrome and Triple X syndrome, resulted in
the complex clinical findings of this disorder with development
delay, sensory and motor neuropathy and delayed puberty due to
47XXX syndrome and adrenal insufficiency, achalasia, alacrimia
and dysautonomia resulting from Allgrove’s syndrome. She has
also been started on estrogen replacement in addition to adrenal
steroid replacement.
P3-601
Central Cortisol Deficiency (Isolated ACTH Deficiency)
in a Child
Fawzia Alyafeia, Ashraf Solimanb

aHamad Medical Hospital, Doha, Qatar; bAlexandria University,
Alexandria, Burundi

Background: Isolated ACTH deficiency is a very rare
condition, there is only seven cases in the literature reported
after infancy and the cause is still unknown. Case study: We are
reporting 11.5 years old Qatari boy who was known to have G6PD
deficiency only and who presented with generalised tonic colonic
seizure at the day of admission with history of fever, ear pain and
discharge fatigue and excessive sleep, and vomiting for 4 days.
He had fever (39C) and hypotensive 90/50 mmHg, heart rateZ
200 b/min, with progressive reduction of blood pressure. Exam
revealed post- auricular tenderness suggestive of Mastoditis, no
evidence of skin hyperpigmentation. His height SDSZ1.5 and
BMIZ15 kg/m2. He had pubertal hair and testicular size
corresponding to Tanner II. Results: Investigations revealed
recurrent hypoglycemia (BGZ0.9, 1.7, 1.8 mmol/l) with normal
renal and hepatic functions, and normal electrolytes (Na, K, Ca, PO4
and HCO3).). Random cortisol level was taken and was 3 nmol/l
during hypoglycemia. Cortisol response to ACTH was assessed
using back-to-back low dose- standard dose ACTH test (table 1)
IGF1Z117 ng/ml, TSHZ4.9 mIU/l, fT4Z13.5 pmol/l, reninZ45.7
(NL 3-66 mU/l), aldosteroneZ213 (NL (111–859) pmol/l). MRI of
the brain with gadolinium enhancement revealed a small ill-defined
hypo-intense focus within the right side of pituitary gland with no
Table 1. ACTH (normal: 10 and 60 pg/ml), basal Cortisol (normal:
abstract P3-601)

Low dose ACTH

Time/min 0 min (basal) 30 min
ACTH
Pg/ml 8 (low) –––––
Cortisol (nmol/l) !12 23
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enhancement (small space occupying lesion). Discussion: We are
reporting a new case of this condition at with typical presentation of
sever life threating hypoglycaemia, no hyperpigmentation or
electrolytes abnormalities, and the evidence of low plasma ACTH
and cortisol of 0 mcg/dl before and after ACTH stimulation test
who will responded to hydrocortisone with total resolution of
hypoglycemia. The child was started on PO hydrocortisone of
10 mg/m2 per day.The glucocorticoid replacement therapy resulted
in total resolution of hypoglycaemia. Summary: This is a rare case
of isolated ACTH deficiency presented sever life threating
hypoglycaemia well responded to hydrocortisone with finding of
MRI pituitary changes.
P3-602
The First Case of Primary Generalized Glucocorticoid
Resistance in Serbia in an 8-Year-Old Boy with G679S
Mutation of the NR3C1 Gene
Katarina Mitrovica, Rade Vukovica, Tatjana Milenkovica,
Sladjana Todorovica, Ljiljana Plavsica, Dragan Zdravkovica,b

aMother and Child Healthcare Institute of Serbia, Belgrade, Serbia;
bMedical Faculty University of Belgrade, Belgrade, Serbia

Background: Primary generalized glucocorticoid resistance
(PGGR) is a rare genetic condition characterised by generalised,
partial target-tissue insensitivity to glucocorticoids owing to
inactivating mutations of the NR3C1 gene. Case presentation:
An 8.5-year-old boy was hospitalized because of precocious
puberty and arterial hypertension. Over the last year, the
appearance of pubic hair and gynecomastia were noted. At the
local centre, high levels of ACTH, cortisol, testosterone and 24-h
urinary free cortisol excretion were noted, as well as hypokalemia,
alkalosis and pubertal response during LHRH test. Abdominal CT
scan was normal, while head MRI showed pituitary microade-
noma of 3 mm in diameter. Patient was started on dexamethason
and GnRH agonist therapy. Hypertension was treated by
spironolactone, propranolol and captopril therapy. On admission
to our hospital he was tall (90th percentile) and obese (BMI
22.2 kg/m2 at 97th percentile) with arterial hypertension. No striae
were noted and obesity was not centripetal in pattern. Serum
cortisol levels were high with preserved diurnal variation. Morning
serum cortisol was suppressed only after high-dose dexamethason
test. Highly elevated ACTH level was noted, as well as elevated
levels of 17-hydroxyprogesterone, DHEA, DHEAS, 11-deoxy-
corticosterone and testosterone. Urinary catecholamines, metane-
phrines and normetanephrines were normal. A boy and his
185–624 nmol/l), peak cortisol after ACTH (O 550 nmol/l). (for

Standard dose ACTH

60 min 90 min 120 min

––––– ––––– –––-
23 25 29
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parents undergo genetic investigation. The entire coding region, of
the human glucocorticoid receptor gene (hGR, NR3C1) and the
intron/exon junctions, were amplified by PCR and bi-directionally
sequenced. Boy was found to be homozygote for the mutation
G679S in exon 8 of the NR3C1 gene. Conclusion: We are
presenting a first case of PGGR diagnosed in Serbia. Despite the
fact that PGGR is a very rare disease, it is associated with severe
and refractory hypertension and must be considered in a child
with precocious pubarche.
P3-603
A Case of Phaeochromocytoma Diagnosed as Adrenal
Incidentaloma
Dogus Vuralli, Pinar Isik Agras, Esra Tapci, Yildiz Bilge Dallar

Ankara Research and Training Hospital, Ankara, Turkey

Background: There are two main problems that should be
solvedwhen encountering adrenal incidentaloma. Thefirst of these is
to decide whether the adrenal mass is benign or malignant and the
second is to determine whether themass is hormonally active or not.
Objective and hypotheses: We aimed to focus on the approach
to adrenal masses in childhood. Method: A case of phaeochromo-
cytoma, which was diagnosed as incidentaloma is presented.
Results: A 17-year-old male patient was admitted with complaint
of weight gain. Liver function tests were high and an abdominal
ultrasonography was requested. In the ultrasonography, a uniform
60!51 mm hypoechoic mass was detected, localized in the left
adrenal gland, in addition to Grade 2 steatosis and hepatomegaly.
The abdominal tomography revealed the mass that consisted of
areas of cystic necrosis and had dense heterogeneous contrast-
enhancement. Plasma ACTH levels, serum cortisol levels, and 24-h
urine free cortisol levels, which were examined for subclinical
Cushing’s syndrome were within normal ranges. Serum potassium,
renin, and aldosterone levels, which were examined for primary
hyperaldosteronism, and DHEA-S, testosterone, 17-OH pro-
gesterone levels, which were examined for androgen-secreting
tumour, were all normal. A two- to three-fold increase was detected
in fractionated catecholamine and metanephrine levels in 24-h
urine, and the patient was diagnosed with phaeochromocytoma. As
the patient’s blood pressure values were accepted as hypertensive in
24-h blood pressure monitorization, selective a1 antagonist was
initiated. After the preoperative preparation period, a left
adrenelectomy was performed, and the pathology results were
consistent with phaeochromocytoma. The patient was screened in
terms of accompanying syndromes (MEN type 2, Von Hippel-
Lindau Disease, Neurofibromatosis type 1, familial phaeochromo-
cytoma/paraganglioma syndromes) and no positive findings were
detected. Conclusion: The present case is a rare case of
phaeochromocytoma that was diagnosed as adrenal incidentaloma
in childhood. Phaeochromocytoma and Cushing’s syndrome should
be excluded in all cases with adrenal incidentaloma. Primary
aldosteronism should be excluded in patients with hypertensive
and/or hypokalemic episodes. A mutation analysis should be
conducted on all cases with phaeochromocytoma that are diagnosed
below age 20, without considering the presence of syndromic or
familial characteristics.
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Severe High Blood Pressure with Renal Failure
in a Neglected Case of 11b-Hydroxylase Deficient
Congenital Adrenal Hyperplasia
Alina Daniela Belceanua, Mihaela Munteanub, Mariana Floreac,
Maria-Christina Ungureanua, George Zmaua, Mirela Puiua,
Ioana Armasua, Voichita Mogosa, Carmen Vulpoia

aEndocrinology Department, Iasi, Romania; bEndocrinology
Department, Bacau, Romania; cCardiology Department, Iasi,
Romania

Background: Congenital adrenal hyperplasia (CAH) is a
group of autosomal recessive disorders characterised by impaired
cortisol synthesis. An enzymatic defect in 11-beta-hydroxylase
is the second most common variant of CAH and accounts for
approximately 5–8% of cases. Patients present with features of
androgen excess and approximately two thirds of patients also
have high blood pressure (HBP), which is initially responsive to
glucocorticoid replacement, but may become a chronic condition
subsequently requiring standard antihypertensive therapy. Case
presentation:We present the case of a 16 years old girl, the child
of a consanguineous couple, diagnosed with CAH in the neonatal
period (ambiguous genitalia, female genetic sex. Daily treatment
with glucocorticoids was initiated, but the medical follow-up and
self-administered therapies were extremely irregular. There were
several hospital admissions due to acute adrenal insufficiency until
April 2014, when she presented severe hypertension, hyperkalemia
and renal failure, precipitated by an infectious disease. Complete
baseline endocrine evaluation (before restarting steroid replace-
ment) was typical for CAH. Short stature (K3 S.D.), closed bone
cartilages, amenorrhea were part of the clinical picture. Irregular
medical compliance, poor medical fallow-up and inadequate stress
adjustment of glucocorticoid dosage during acute infection
resulted in irreversible consequences: severe hypertension, left
ventricular hypertrophy, stage IV renal failure. Conclusion:
Generally, HBP in CAH is mild to moderate, but it has the great
potential for long-term morbidity and ultimately associated with
left ventricular hypertrophy, retinopathy, and macrovascular
events. As illustrated by our patient, while early treatment to
prevent hypertension is mandatory in patients with CAH, once
renal failure occurs, renal transplantation may the best choice of
treatment. Early recognition and adherence to treatment can
prevent morbidity and mortality.
P3-605
Delayed Diagnosis of Salt Wasting Congenital
Adrenal Hyperplasia, without Complications of
Cortisol Deficiency: A Case Report
Karijn Pijnenburg-Kleizen, Kees Noordam, Barto Otten,
Hedi Claahsen-van der Grinten

Radboud University Medical Center, Nijmegen, The Netherlands

Background: In salt wasting congenital adrenal hyperplasia
(SW-CAH) patients suffer from a deficiency of both cortisol and
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aldosterone and develop life-threatening salt wasting crises
neonatally. Treatment consists of glucocorticoids, mineralocorti-
coids and salt supplementation. We present a case with a two years
delayed diagnosis of SW-CAH. Case presentation: The patient
was admitted to the hospital at the age of two weeks because of
poor feeding, irritability and weight loss. Laboratory analysis
showed a hyperkalemia (7.5 mmol/l; normal values 3.5–
4.7 mmol/l) and hyponatremia (132 mmol/l; normal values 135–
145 mmol/l) with inadequately high urinary sodium excretion
(46 mmol/l). Based on an abdominal ultrasound and a voiding
cystourethrogram the diagnosis of posterior urethral valves was
made. Consequently, the electrolyte abnormalities were attributed
to secondary pseudohypoaldosteronism (PHA). The posterior
urethral valves were surgically resected and the hyponatremia was
treated with sodiumchloride. No glucocorticoids were prescribed.
At the age of 2 years he still required high doses of oral
sodiumchloride to prevent hyponatremia. Additional laboratory
studies showed an increased 17-hydroxyprogesterone
(309.80 nmol/l, normal values 0.2–7.4 nmol/l) and androstene-
dione (4.7 nmol/l, normal values 0.03–1.05 nmol/l). The diagnosis
SW-CAH was made and confirmed with mutation analysis
(homozygous R356W mutation, no residual enzyme activity).
After initiation of treatment with hydrocortisone and fludrocorti-
sone, he no longer needed extra sodiumchloride. Conclusion:
We describe a SW-CAH patient who was not treated with
glucocorticoids and mineralocorticoids during the first two years
of life. Despite his severe enzymatic defect he had no clinically
significant signs of cortisol deficiency despite undergoing surgery
and suffering several illnesses. Based on the clinical observations in
this patient and on in vitro studies showing that steroid precursors
such as 17-hydroxyprogesterone and 21-deoxycortisol have an
agonistic effect on the human glucocorticoid receptor, we
hypothesize that in untreated CAH patients elevated levels of
steroid precursors may (partially) compensate cortisol deficiency.
P3-606
Familial Hyperaldosteronism Type 1 in an Infant
without Hypertension: How Important Could be the
Early Treatment with Hydrocortisone?
Alejandro Martinez-Aguayoa, Carolina Mendozaa,
Carolina Loureiroa, Carmen Campinob,d, Cristian Carvajalb,
Rene Baudrandb, Hana Rumiec, Rodrigo Bancalaria, Hernan Garciaa,
Andrea Vecchiolab,d, Carolina Valdiviab, Carlos Fardellab

aDivision of Pediatrics, Pontificia Universidad Católica de Chile,
Santiago de Chile, Chile; bDepartments of Endocrinology, Pontificia
Universidad Católica de Chile, Santiago de Chile, Chile; cEndocri-
nology Unit, Complejo Asistencial Hospital Dr Sótero del Rı́o,
Santiago de Chile, Chile; dDepartment of Molecular Genetics
and Microbiology, Millennium Institute on Immunology and
Immunotherapy, Pontificia Universidad Católica de Chile,
Santiago de Chile, Chile

Background: Familial hyperaldosteronism type 1 (FH-1), is
caused by the presence of a chimeric CYP11B1/CYP11B2 gene that
produces high amounts of aldosterone in response to ACTH and
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severe hypertension. An early diagnosis and treatment are
important, not only to manage hypertension but also to avoid
possible deleterious effects of aldosterone on the endothelium and
cardiovascular diseases. Clinical case: A 3 months old boy was
referred for evaluation because his mother, grandfather and uncle
have FH-1 confirmed by presence of chimeric CYP11B1/CYP11B2
gene. He was a pre-term newborn (36 weeks) and cesarean delivery
due to IUGR (birth weight 2365 g.!p10th). He was admitted to
hospital during his first week of life due to transient tachypnea,
with normal electrolytes and blood pressure (75/54 mmHg,
reference !106/62 mmHg) and unremarkable physical exam.
Laboratory tests were consistent with hyperaldosteronism: serum
aldosterone (SA)O 120 ng/dl (reference: 5–90 ng/dl), PRAZ
0.39 ng/ml*hK1, (reference: 2.35–37 ng/ml*h-1), elevated aldoster-
one/renin ratio (ARRZ307, no reference value for new-born),
genetic study was performed by XL-PCR and confirmed chimeric
CYP11B1/CYP11B2 gene. The patient began treatment with
cortisol (10 mg/m2 per day) despite he had normal blood pressure.
At the age of 8 months, his laboratory tests have normalized: SA
(77.8 ng/dl, n: 5–90 ng/dl), PRA (5.2 ng/ml*hK1), ARR (14.9),
normal echocardiography, normal fundoscopic exam. He has
remained normotensive and has shown catch up growth without
Cushing signs. Conclusion: The early treatment with hydrocorti-
sone (10 mg/m2 per dau) resolves the biochemical hyperaldoster-
onism in a normotensive infant with FH-1; which has been
associated with adverse cardiovascular, cerebrovascular, metabolic
and renal sequels independently of its effects on blood pressure.
We suggest genetic counsel and early diagnosis in high risk patient
to have FH-1. Funding: Supported by Fondecyt 1130427 and
1150437, CORFO 13CTI-21526-P1 and IMII P09/016-F(ICM)
Chilean Grants.
P3-607
Homozygosity for a Mutation in the CYP11B2 Gene
and GH Deficiency in a Child with Severe Growth
Delay
Maria Cristina Maggioa, Beatrice Vergaraa, Caterina Salvob,
Paolo Porcellib, Carmelo Fabianob, Giovanni Corselloa

aUniversitary Department Pro.Sa.M.I. ‘G. D’Alessandro’, University
of Palermo, Palermo, Italy; bAzienda Ospedaliera Ospedali Riuniti
Villa Sofia-Cervello, Palermo, Italy

Background: Isolated hypoaldosteronism is an autosomal
recessive inherited disorder of terminal aldosterone synthesis,
leading to selective aldosterone deficiency. Two different bio-
chemical forms of this disease have been described, called
aldosterone synthase deficiency or corticosterone methyl oxydase,
types 1 and 2. In type 1, there is no aldosterone synthase activity
and the 18 hydroxycorticosterone (18 OHB) level is low, whereas
in type 2, a residual activity of aldosterone synthase persists and 18
OHB is overproduced. Objective and hypotheses: Isolated
aldosterone synthase deficiency should be considered in neonates
and infants with failure to thrive and salt wasting. Normal levels of
plasma aldosterone compared with highly elevated levels of plasma
Poster Presentations



renin indicate an impaired aldosterone biosynthesis and suggest
the disorder. Case presentation: We report the case of an infant
with severe neonatal hyponatremia, hyperpotassemia and growth
failure. She was born at 38 weeks of gestational age, weight: 3650 g.
At the age of 1 month she was admitted to a paediatric unit for
severe dehydratation, vomiting and growth failure. She showed
normal values of plasma aldosterone (85 pg/ml) associated with
hyperreninemia (88.2 ng/ml per h), hyponatremia and hyperka-
lemia. Molecular genetic analysis supported the diagnosis
revealing a homozygous mutation for a pathogenic c.554COT
(p.T185I) mutation in exon 3 of the CYP11B2 Aldosterone
synthase gene (8q22). Treatment with fludrocortisone and oral
supplementation with sodium, resulted in correction of hypona-
tremia and hyperkalemia, and a transient catch-up growth. The
unaffected mother was a heterozygous carrier of the T185I
mutation as the sister, while the father was a heterozygous carrier
of the same mutation with a severe clinical course at the neonatal
period and a normal sodium balance without no further drug
supplementation in adult age. However actually the girl is 1.7 years
old and shows a severe failure to thrive (height: 70.3 cm; weight:
7.300 kg) with a low growth velocity (!K2 SDS). She shows a
bone age delay (1 year) and low IGF1 levels (!K2 SDS for age).
She underwent GH stimulation testing witch documented a GH
deficiency after pharmacological induction (peak: 5.2 ng/ml).
Conclusion: At our knowledge this is the first case report of a
child with a CYP11B2 gene mutation associated with GH
deficiency, a further support to growth failure.
P3-608
A Prospective Evaluation of Anthropometric and
Metabolic Profile Premature Adrenarche Patients
Gülcan Seymen Karabuluta, Murat Imalb, Filiz Mine Çizmecioğlua,
Sukru Hatuna

aKocaeli University Pediatric Endocrinology, Kocaeli, Turkey;
bKocaeli University Pediatrics, Kocaeli, Turkey

Background: Premature adrenarche (PA) is defined as the
appearance of pubic and/or axillary hair before 8 years in girls and
9 years in boys. Objective and hypotheses: We aimed to
evaluate the anthropometric measures, hormonal values of
children with PA at time of diagnosis, distinguishing the patients
with late onset congenital adrenal hyperplasia and to analyse the
components of insulin resistance, obesity, hyperlipidemia, meta-
bolic syndrome, menstrual irregularity, hirsutism and polycystic
ovary syndrome (PCOS) in PA patients older than 10 years of age.
Method: The study included 101 girls seen with PA, in Kocaeli
University Pediatric Endocrinology Clinic, until May 2014.
Retrospective data of the patients was recorded from department
database. The 47 patients older than 10 years of age were invited to
hospital for re-evaluation. Routine physical examination, height,
weight, blood pressure, waist circumference, 12-h fasting serum
lipid levels, fasting glucose and insulin levels, oral glucose
tolerance test, serum FSH,LH, DHEAS, total testosterone,
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17-OH progesterone and pelvic ultrasonography were performed.
Results:Mean age at diagnosis was 7.82G1.1 years and mean age
ot onset of symptoms was 6.73G0.91 years. Small for gestational
age (SGA) birth was detected in 9.4% and late onset congenital
adrenal hyperplasia in % 4. BMI was O1 SDS in 25% and bone age
was advanced 35,6% of patients at time of diagnosis. Idiopathic PA
(DHEAS !40 mg/dl) was 15%, typical PA (40–130 mg/dl) was 68%
and exaggerated PA (130–180 mcg/dl) was 17% of patients. In
children older than 10 years (prospective analysis), body mass
index was O1 SDS in 19% and PCOS 27%. Hirsutism and PCOS
were detected in 66% and biochemical hyperandrogenemia in all
patients with history of SGA. Insulin resistance was detected in %
48.9 of patients and there was no significant difference between
exaggerated adrenarche and isolated adrenarche groups due
obesity, insulin resistance and PCOS. Conclusion: PA seems to
be a benign condition but leads to insulin resistance, hirsutism and
PCOS, especially in patients with history of SGA.
P3-609
The Prevalence of Congenital Adrenal Hyperplasia
due to 21-Hydroxylase Deficiency among Children
0–18-Years-Old in Ukraine
Nataliya Zelinskab, Nataliya Pogadayevaa, Evgenia Globab,
Irina Shevchenkob

aUkrainian Scientific and Practical Center of Endocrine Surgery,
Transplantation of endocrine organs and tissues of the Ministry of
Health of Ukraine, Kiev, Ukraine; bNational Children’s Specialized
Hospital Okhmatdet, Kiev, Ukraine

Background: The prevalence of congenital adrenal hyperpla-
sia (CAH) in European countries is reported as 1:10–15 000. It
depends on the quality of its diagnostics and efficacy of neonatal
screening (NS). In Ukraine the NS was started in 2012. Objective
and hypotheses: This is the first study of CAH epidemiology in
children 0–18-year-old in Ukraine. Method: In 2013 it was
created a database (DB) of Ukrainian children with CAH due to
21-hydroxylase deficiency on the basis of reports of regional
paediatric endocrinologists and medical genetic centres. Results:
The DB included 332 children: 161 (48.5%) boys and 171 (51.5%)
girls. 130 patients (39.2%) had simple-virilising form (SVF)
(among them 56 boys (43%)) and 192 (57.8%) children had salt-
wasting form (SWF) (among them 105 boys (54.7%)), non
classical form (NCF) was diagnosed in 10 (3%) girls. The ratio
SWF: SVFZ1:0.7. Due to the DB 18 families had two children with
CAH. During 2013 y. it had been identified 76 new cases of CAH:
47 (61.8%) infants and 29 (38.2%) children older than 1 year.
Among them the SWF had 34 children (23 boys and 11 girls), SVF
had 35 children (15 boys and 20 girls). NCF was diagnosed only in
seven girls. In infants 30 cases (63.8%) of CAH were diagnosed by
NS. According to the DB the prevalence of the CAH in Ukraine is
1:24 000, the incidence was calculated at one in 6 632 births (in
2013 it was born 503657 children in the ratio of boys and girls as
1:1). We calculated that the mean cost of diagnostic of one
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confirmed case of CAH by NS was 17 542 USD. Conclusion: The
use of NS only in boys and infants with ambiguous external
genitalia will reduce the cost of screening by a half.
P3-610
Development of a Patient with Severe
Pseudohypoaldosteronism due to Mutation in the
a Subunit of ENaC
Erwin Lankes, Heiko Krude, Dirk Schnabel

Charite Universitätsmedizin Berlin, Berlin, Germany

Background: Pseudohypoaldosteronism type 1 (PHA1) is a
rare disease which is characterised by hyponatremia, hyperkale-
mia, metabolic acidosis and elevated levels of aldosterone and
renin. Aldosterone resistance is caused either by a mutation of the
mineralocorticoid receptor gene or the epithelial sodium channel
(ENaC). First causes autosomal dominant PHA1, also called renal
form, second is responsible for the more severe and systemic form
of PHA1 and is inherited in an autosomal recessive pattern. Case
presentation: We present a 6 year old arabic boy, born preterm
(33C1GW). The parents are related. At day 9 the boy was
presented with failure to thrive, vomiting and fever. Hyponatremia
(126 mmol/l) and hyperkalemia (8.9 mmol/l) but no metabolic
acidosis was documented. The diagnostic work-up showed
elevated levels of aldosterone 3 000 ng/l (normal: 70–830 ng/l)
and renin 1 000 ng/l (normal: 5.9–132 ng/l) while 17-Hydroxy-
progesterone, ACTH and cortisol were normal. Recurrent
problems of the lower respiratory tract made the hypothesis
systemic form of PHA1 very likely and we found an until then not
described alteration in the SCNNA-Gene. Now the boy still needs
sodium supplementation, but the amount could be reduced from
w40 to w15 mmol/kg/d. Also he needs resonium and sodium
bicarbonate, all is given by percutaneous gastrostomy. The boy
develops well both somatic (height K0.14 SDS, MPH 1SDS, BMI
K0.4 SDS) and mental, nevertheless we observed some life-
threatening events which resulted from common infections and
very frequent respiratory infections with the need for hospital-
isation. Conclusion: PHA 1 has to be included in the differential
diagnoses of severe hyponatremia. A secure access way is very
important for the outcome of patients. Consequent immunisation
should be performed to avoid common infections. The develop-
ment with adequate therapy seems to be normal.
P3-611
Methodological Considerations into the Approach
for Genetic Diagnostics of Congenital Adrenal
Hyperplasia in a Girl with SW Form and Relatively
Higher Needs of Mineral Corticoids
Ganka Dinevaa, Iva Stoevaa, Andrey Kirovb, Albena Todorovab,
Daniel Ilieva, Narcis Kalevac, L Grozdanovac
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Background: 80–95% of congenital adrenal hyperplasia
(CAH) cases are due to mutations in the CYP21A2 gene encoding
21 hydroxylase. The residual activity of the gene defines the
clinical form. Routine mutational screening of CYP21A2 defects is
shown to effectively support the complex diagnostic and treatment
procedure of newborns with CAH. Objective: We aimed to
characterise the phenotype of a girl with compound heterozygosity
of CYP21A2 in order to derive a methodological approach for
molecular diagnostics for patients with severe CAH. Methods:
Clinical evaluation, Newborn screening by 17-OHP (Delfia),
Biochemistry, G-banding (46XX) and MLPA (multiplex ligation-
dependent probe amplification). Additional, direct sequencing of
CYP21A2 were conducted. Clinical case: We report a girl born at
term, BW 3340 g, BL 50 cm, after first pregnancy, with severe
asphyxia (Apgar 3), ambiguous genitalia (Prader 3–4), who
developed aspiration pneumonia, gastroesophageal reflux. At
first 17OHP screening -d7, extreme high levels were evident –
675.7 mnol/l (ISNS !20 nmol/l), the clinical diagnosis classical
CAH – SW form was established and treatment introduced at d11.
Genetic tests confirmed classical type of CAH due to 21-hydroxyl-
ase deficiency with compound heterozygosity (c.113GOA,
Pro31Leu, Del8 E3-inherited from the mother; Q118X inherited
from the father). SW phenotype is determined by Del8 E3
(frameshift) and Q118X, both of them affecting the hem binding
site and leading to !1% enzyme activity. Persistent abnormal
electrolytes were present until hydrocortisone and fludrocortisone
dosages were several times adjusted to the high initial needs.
Conclusions: The patient underlines once more the importance
of complex screening, contemporary diagnostic and treatment
procedures in the sense of personalized medicine for a most
favourable outcome. Such multiple CYP21A2 mutations represent
a unique opportunity for genotype-phenotype correlations.
Further methodological approaches for revealing the underlying
cause of patients who require higher doses of mineralocorticoster-
oids could be set up. Funding: Financial support by Medical
University Sofia 30/2013, 42E/2013.
P3-612
11b-Hydroxylase Deficiency: 20 Years Follow-Up
Ayla Güvena,b, Didem Helvacioglua, Suna Kilinça

aPediatric Endocrinology Clinic, Goztepe Education and Research
Hospital, Istanbul, Turkey; bMedical Faculty, Amasya University,
Amasya, Turkey

Background: We presented 20-year follow-up of two patients
with 11b- hydroxylase deficiency, one of them has novel mutation.
Case 1: The male patient was diagnosed at the age of 9-months.
He presented with penil growth and pubic hair. At diagnosis
blood pressure was normal, his hormonal profile was distinctive
of 11b-OHD, with elevated serum levels of 11-deoxycortisol
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(DOC 134 ng/ml, N: 0–1.18). Hydrocortisone was introduced
immediately after diagnosis. Analysis of the CYP11B1 gene
revealed a novel missense mutations (R374G). At the age of 6,
his testes were 4–5 cc, bone age was 12 years. Precocious puberty
was diagnosed also. He was treated with GnRH analogue and
ciproteron acetat for the following 5 years. At age of 11 yr, he was
hypertensive (140/100 mmHg), antihypertensive therapy was
started. At 19-years-old scrotal ultrasonography was consisted
with adrenal rest tumour. His final height was not well within the
normal range (162 cm). Currently, he is mildly overweight (body
mass index, 26.2 kg/m2) and normotensive (100/70 mmHg), and
he receives glucocorticoid and antihypertensive therapy. Case 2:
The girl presented at age 2-months with external virilisation.
Growth acceleration was remarkable during childhood. Blood
pressure was within the normal range. Basal DOC was elevated
(8.5 ng/ml). Analysis of the CYP11B1 gene revealed two
previously known missense mutations (R43Q, A386V). Her height
was 141.8 cm (C2.83 SDS) with an advanced BA of 16 yr when
she was 8 years She had her menarche at 12 years Now she is
20-years old, her height is 142.1 cm (K3.5 SDS) and menstrual
periods are irregular. Conclusion: 11b-hydroxylase deficiency
though rare, to understanding the clinical symptoms as well as
genetic analysis for early diagnosis and management of
complications are important. We want to emphasise the
complications of 11b-OHD during long-term follow-up.
P3-613
Near-Final Height Outcome of Congenital Adrenal
Hyperplasia due to Classic 21-Hydroxylase Deficiency
in 55 Chinese Patients
Juan Lin, Huamei Ma, Yanhong Li, Minlian Du, Hongshan Chen,
Qiuli Chen, Jun Zhang

Hospital of Sun Yat-Sen University, GuangZhou, China

Background: Congenital adrenal hyperplasia (CAH) due to
21-hydroxylase deficiency (21-OHD) is reported inadequate
growth and impairment of the final height (FH). Objective: We
present the results of near FH in 55 patients with classic 21-OHD
followed up for approximately 11.6 years(the longest 25.3 years)in
a single institution, and the variables related to NFH. Method:
Patients with classic 21-OHD followed up at our clinic, who had
achieved the FH by 2014 were evaluated. FH was characterized by
growth velocity less than 0.5 cm/year, and bone age greater than 15
for girls and 17 years for boys. The diagnosis was based on the
clinical history, clinical status, and hormonal criteria. We compare
the z-score for FH (FHZ) with the standard height for the
population, the target height and the hydrocortisone treatment
schedule. Results: 55 patients studied: 43 (78.2%) were female, 18
(32.7%) were salt-wasters, 14 (25.5%) were untreated. Median age
at the beginning of follow-up was 4.67 years (ranging from
newborn to 28.3 years). Mean follow-up until the FH was 11.6
years. Mean FH (FHZ) of the whole group was (151.88G7.41) cm
(K2.0G1.2). Of the 55 patients, 27of them reached FH within the
normal population range (SK2 S.D.). The treated patients were
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significantly taller than those untreated (FH (FHZ): (153.62G
7.35) cm) (K1.9G1.2) vs (146.74G4.91) cm (K2.6G0.9)).When
corrected for the genetic potential, 48 of the 54 patients had
NFH below their target height, and 15 patients had NFH even
below K2 S.D. of the target range. A better height outcome was
observed in patients with ‘good’ compliance, salt-wasters and
non-overdose hydrocortisone administration. Conclusion: We
conclude that growth in classic 21-OHD children is below
expectation, as compared with both the reference population
and the target height. Careful treatment adjustments and good
compliance have a major influence on growth of children with
classic 21-OHD.
P3-614
Late Diagnosis of Childhood Adrenal Insufficiency
and Hypogonadotropic Hypogonadism due to
DAX 1 Gene Mutation
Maria Karantzaa, Sotirios Bogrisa, George Chrousosb,
Amalia Sertedakib

aMitera Children’s Hospital, Athens, Greece; bAghia Sophia
Children’s Hospital, Athens, Greece

Background: DAX-1 mutation is a rare genetic cause of
adrenal insufficiency also causing hypogonadotropic hypogonad-
ism. Case presentation: The patient was born to a G1P1 mother.
At the age of 1 month he developed acidosis, hyponatremia,
hyperkalemia, diagnosed with congenital adrenal hyperplasia and
started on hydrocortisone and fludrocortisone. No CYP 21
mutation was identified, fludrocortisone was continued for
presumed hypoaldosteronism, hydrocortisone discontinued. At
the age of 3 years he was rehospitalized. Labs were: BG: 40 mg/dl,
Na: 128 mEq/l, K: 6.5 mEq/l, cortisol: 0.6 mg/dl, ACTH:
5102 pg/ml, aldosterone: 2.48 ng/dl. Scrotal ultrasound revealed
cryptorchidism and underdeveloped right testis. He was started on
hydrocortisone, continued on fludrocortisone and underwent
unilateral left orchiopexy with right orchiectomy. Due to the
combination of adrenal insufficiency- dysgenetic testes the
possibility of DAX1 gene mutation was entertained. He was
found to be hemizygote for the insertion c.1289_1290insTTAA,
p.S431X exon 2 of DAX gene. Conclusions:DAX 1 gene mutation
should be considered in the diagnosis of adrenal insufficiency in
boys exhibiting signs of hypogonadism.
P3-615
Paraaortical Paragangliomas as Incidental Findings in
a Female Adolescent
Konstantina Mouzakia, Eleni Kotanidoua, Maria Ioannidoua,
Evangelia Karaiskoua, Ioannis Kyrgiosa, Georgios Arsosb,
Ioannis Tsitouridisc, Ioannis Efstratioud,
Maria Eboriadou-Petikopouloua, Assimina Galli-Tsinopouloua
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Background: Paragangliomas are exceptionally rare neuro-
endocrine tumours for children and adolescents, located in an
extraadrenal position and usually producing catecholamine. Case
presentation: A 13.5-year-old girl with a known history of
multiple exostosis disease was presented for investigation of two
large nodal oval para-aortic lesions, which were incidentally found
during abdominal ultrasonography. Medical history of the girl
included non-autoimmune hypothyroidism since 12 year-old,
under thyroxin medication and dyslipidemia during the last
4 months. Family history revealed mother, maternal grandfather
and brother with multiple exostosis disease, dyslipidemia in
father and hypertension, dyslipidemia and diabetes mellitus type 2
in maternal grandmother. Physical examination was normal,
with symmetrical anthropometrics in the lower percentiles (10th),
pubertal Tanner stage IVand normal vital signs, revealing multiple
exostotic lesions in upper and lower extremities and thorax, along
with a café-au-lait spot in left iliac fossa. Biochemical,
haematological and hormonal diagnostic laboratory evaluation
was normal. However, 24-hour urine vanillylmandelic acid
levels were found marginally elevated in one time-point evaluation
but normal in re-screening. Abdomen magnetic resonance
imaging revealed two paraaortic lesions (level of renal arteries)
and biopsy under computed tomography control was performed.
Pathology established the diagnosis of benign paraaortical
paraganglioma. Functional imaging with 123I-MIBG single-
positron emission computed tomography confirmed the presence
of two metabolically active paravertebral neoplasms, consistent
with paragangliomas without secondary lesions found. Additional
In-111-Octreotide-Tc-99m-Tektrotyd scintigraphy did not
reveale other MIBG-negative lesions. Pending patient’s genetic
tests are going to clarify the endogenous cause and classify the
paraganglioma. Conclusion: Paraganglioma although rare in
childhood, is important to be differentially diagnosed from more
common childhood neoplasms such as neuroblastoma. Genetic
investigation can offer on the final management of each individual
case. After identification, surgical consultation is essential.
P3-616
Nephrotic Syndrome Developing in a Girl with Classic
21-Hydroxylase Deficiency – First Report
Huamei Ma, Juan Lin, Jun Zhang, Yanhong Li, Qiuli Chen,
Hongshan Chen, Minlian Du

Hospital of Sun Yat-sen University, Guangzhou, China

Background: Nephrotic syndrome is the most common cause
of kidney disease in children, but its pathogenesis remains unclear.
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Nephrotic syndrome in patients with congenital adrenal hyper-
plasia has not been reported. Case presentation: A 38-month-
old female child was admitted with eyelid edema. She was the first
child (birth weight, 3.0 kg, full term) of non-consanguineous
parents of Chinese Han ethnicit. She had been diagnosed with
congenital adrenal hyperplasia due to classic 21-hydroxylase
deficiency, salt-wasting type in the neonatal period. Mutation
analysis demonstrated that the patient was a compound
heterozygote with mutations of paternal c.293-13COG and
maternal c.60GOA(p.Trp20X) in CYP 21A2 gene. With good
adherence to steroid replacement treatment with hydrocortisone
and fludrocortisone, she was evaluated to be in ‘Good
Control’based on clinical criteria including signs of androgen
excess, growth velocity and bone age increment. Laboratory
examination showed that ALB was 17.4 g/l. Urinalysis showed the
presence of proteinuria (CCC) without hematuria. In addition,
the 24-h urine protein was 1.52 g/day (95 mg/kg per day), serum
creatinine was normal, triglyceride was 3.5 mmol/l, cholesterol
was 9.6 mmol/l. Hepatitis B/C serology were negative. Comp-
lement C3 and C4 level were normal. The patient was diagnosed
with idiopathic nephrotic syndrome, and treated with oral
prednisone instead of hydrocortisone. Remission of proteinuria
was attained after 5 days. Regular hydrocortisone and fludrocorti-
sones for 21OHD were given after 5-month prednisone treatment.
To this day, the patient has been followed up for 18 months with
remisson of proteinuria. Conclusion: We first report a steroid-
responsive idiopathic nephrotic syndrome occurring in 38-month
girl with classic 21-hydroxylase deficiency. The relationship
between nephrotic syndrome and congenital adrenal hyperplasia
could contribute to the pathogenesis of nephrotic syndrome.
P3-617
Conservative Treatment Allows Substantial
Improvement of Neonatal Cushing Syndrome in
McCune Albright Syndrome, a 2 Year Follow-up
Nancy HG van Nieuwaala, Roderick H J Houwena,
Hedi L Claahsen van der Grintenb, Annemarie A Verrijn Stuarta

aUniversity Medical Center Utrecht, Utrecht, The Netherlands;
bUniversity Medical Center Nijmegen, Nijmegen, The Netherlands

Background: McCune Albright syndrome (MAS) is defined
by the classic triad of precocious puberty, fibrous dysplasia of bone
and café au lait skin pigmentation. However, the clinical spectrum
is often more variable due to mosaic distribution of the postzygotic
GNAS-mutation. Hypercortisolism occurs in a minority (5%) of
patients. It is most frequently caused by nodular adrenal
hyperplasia and can be life-threatening. Decisions on whether
clinical management should be conservative or should involve
active intervention are challenging. Case presentation: We
report a male neonate (birth weight 2 560 g; K2.5 S.D.) with café
au lait skin pigmentation as described in MAS and neonatal
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cholestatic liver disease of unknown origin. At the age of 4 months
he developed a Cushingoid appearance, failure to thrive (height
54.4 cm K3.2 S.D. and weight for height 3800 g K1.0 S.D.) and
hypertension. Blood and saliva GNAS mutational analysis were
both negative, but a mutation could be identified in tissue obtained
during previous liver biopsy. Diagnostic work-up showed elevated
evening saliva cortisol levels (22 nmol/l; ref1-6 nmol/l), normal
urinary 24 h free cortisol excretion and variable serum cortisol
levels. Cortisol levels were unsuppressed after a high-dose
dexamethason suppression test. MRI showed unilateral enlarge-
ment of the adrenal gland. Therefore metyrapone treatment was
initiated at the age of 6 months. A questionable clinical response
and raising concerns towards the effect on cerebral white matter
led to the decision to stop treatment after six months.
Subsequently, growth and biochemistry were regularly assessed.
At the age of 1.5 years the clinical condition of the toddler
gradually improved. Currently, at age 2.5 years, failure to thrive
has resolved and height growth is improving (K2 S.D. target height
K0.8 S.D.). Cholestasic liver disease persists without deterioration.
There are no signs of other hormonal involvement and clinical
features of hypercortisolism have ameliorated. Conclusion:
Conservative treatment of neonatal Cushing syndrome in MAS
allows partial or complete recovery of Cushing syndrome,
although close monitoring is required.
P3-618
A CYP21A2 Gene Mutation in Patients with
Congenital Adrenal Hyperplasia: Molecular
Genetics Report from Saudi Arabia
Sarar Mohameda, Suzan El-Kholyb, Nasir Al-Juryyana,
Abdulrahman M Al-Nemria, Khaled K Abu-Ameroa

aKing Saud University, Riyadh, Saudi Arabia; bKing Fahad Military
Complex, Dahran, Saudi Arabia

Background: Although the clinical presentations of con-
genital adrenal hyperplasia (CAH) have been studied in Saudi
children, the literature review revealed no molecular report of
21-hydroxylase was published. Objective and hypotheses: The
aim of this study was to determine the pattern of CYP21A2 gene-
mutations of CAH in Saudi children. Method: Between January
2011 and March 2014 at King Fahad Military Complex, Dhahran,
Saudi Arabia, we thoroughly examined 11 patients with CAH and
two asymptomatic individuals with a history of affected siblings.
Additionally, we sequenced the full coding regions of the
CYP21A2 gene and screened the gene for deletion(s)/dupli-
cation(s) using the multiplex ligation-dependent probe amplifi-
cation (MLPA) technique. Results: Nine patients had classic CAH
and presented with ambiguous genitalia and/or salt-losing crisis.
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Two patients had the non-classic form of CAH and presented with
precocious puberty. The remaining two subjects were asympto-
matic. Screening the CYP21A2 gene, we detected p.Gln318X
mutation in four patients, c.290-13 COG (IVS2-13COG) in
another four, and a common deletion, involving exons 6 and 8 in
three patients. Conclusion: Our strategy of Sanger sequencing
followed by MLPA was very successful in detecting CYP21A2
mutations in all patients with CAH. Funding: This work was
supported by King Fahad Military Complex, Dahran and College
of Medicine Research Center, Deanship of Scientific Research,
King Saud University, Saudi Arabia.
P3-619
Adrenal Cortex Dysfunction as a Consequence
of Chronic Therapies other than Oral Steroid
Therapy – Cases Presentation
Izabela Rogozinska, Krystyna Grela

Medical University of Warsaw, Warsaw, Poland

Background: An iatrogenic adrenal insufficiency as the
consequence of chronic oral high doses steroid therapy is well
known to developmental age medicine, other iatrogenic causes of
this condition being rare. Objective and hypotheses: The
primary objective of this study is to describe cases of adrenal
dysfunction – hypofunction as well as hyperfunction - being
caused by factors other than oral steroid therapy.Method: This is
an observational and diagnostic study based on two cases admitted
to endocrinology clinics. Results: Patient 1. at the age of 14 years,
with Netherton syndrome (severe erythrodermia with ichtyosis,
immunological disorders), was being diagnosed in our clinic
because of short stature. During a standard examination, a
morning hypocortisolism was identified. Hypoglycemia was not
found. Steroid profile confirmed complete supression of adrenal
cortex, and Synacthen test was typical for secondary hypoadren-
alism. According to the patient’s history, the most probable cause
of adrenal cortex suppression was prolonged use of steroid
unguents on a large skin surface. Patient 2. at the age of 5.5, with
spinal muscular atrophy, was admitted to the clinic because of the
appearance of pubic hair. Urine steroid profile showed signi-
ficantly increased excretion of glucocorticoids and androgens.
Analysis of all data and the lack of symptoms of adrenal
dysfunction in the follow-up observation, suggested that a
prolonged stress due to the necessity of constant use of a
mechanical ventilation was responsible for the adrenal hyperfunc-
tion. Conclusion: Analysis of both cases led to diagnosis of rare
iatrogenic causes of adrenal dysfunctions, other than a chronic oral
steroid therapy: in case of patient 1 the adrenal cortex suppression
was caused by steroid unguents applied externally, in case of
patient 2 adrenal hyperfunction was most probably a result of
prolonged stress.
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A Rare Cause of Hypertensıon:
Pseudophaeochromocytoma
Nihal Hatipoglu, Ulku Gul, Deniz Okdemir, Leyla Akin,
Mustafa Kendirci, Selim Kurtoglu

Medical Faculty, Pediatric Endocrinology, Erciyes University,
Kayseri, Turkey

Background: Although phaeochromocytoma is commonly
considered in the differential diagnosis paroxysmal hypertension,
only a small percentage of patients are actually diagnosed with this
disorder. After exclusion of phaeochromocytoma, panic attack and
pseudophaeochromocytoma should be considered in the differ-
ential diagnosis in patients with these symptoms. Here we report a
rare case of pseudophaeochromocytoma presented with severe
symptomatic hypertension attacks. Case: A 16-year-old boy was
referred due to attacks of hypertension associated with palpitation
with a suspected diagnosis of phaeochromocytoma. He had
symptoms of sudden-onset headache, palpitation, chest pain and
dyspnoea attacks which could occur even at rest for the past
6 months. Occasionally, these symptoms associated with severe
hypertension (O99 pC5 mmHg) and flushing. Medical history
revealed antidepressant and antipsychotic drug usage for his
symptoms. On physical examination; his height was 182 cm
(O97 p), weight 113 kg (O97 p), BMI 34 k/m2 (O97 p) blood
pressure 110/80 mmHg. He had acanthosis nigricans on axillary
and cervical regions. Renal, cardiac, cerebral and endocrinological
causes of hypertension including hyperthyroidism, hyperaldoster-
onism and cushing syndrome were excluded. There were no
findings of end-organ damage. On 24-h monitoring, mean and
maximum blood pressure measurements were 137/86 mmHg (95–
97 p) and 153/92 mmHg (O99 pC5 mmHg) respectively. Despite
enalapril treatment, he had hypertensive attacks. Plasma and 24-h-
urinary catecholamine levels and metanephrine levels were within
normal levels. MIBG scanning was also normal. After exclusion
of phaeochromocytoma, pseudophaeochromocytoma was con-
sidered in this patient. Conclusion: In the differential diagnosis of
paroxysmal hypertension, phaeochromocytoma should be
considered first and investigated thoroughly. However, pseudo-
phaeochromocytoma should be kept in mind in patients clinically
suggesting phaeochromocytoma but with no laboratory findings.
P3-621
A Case of X-Linked Adrenal Hypoplasia
Congenita – Adrenal Hypoplasia Congenita, Glycerol
Kinase Deficiency and Duchenne Muscular Dystrophy
Bilgin Yuksel, Eda Mengen, Gül Cirkin Seker, Fatih Gurbuz,
Ali Kemal Topaloglu

Medical Faculty, Departmnet of Pediatric Endocrinology,
Cukurova University, Adana, Turkey

Introduction: X-linked adrenal hypoplasia congenita (AHC)
is caused by mutations of the NR0B1 gene encoding DAX1 on
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chromosome Xp21. AHC also occurs as part of a contiguous gene
deletion syndrome together with Duchenne muscular dystrophy,
glycerol kinase deficiency (GKD), mental retardation, or a
combination of these conditions. Here, we report a male 5 years
old with AHCwho presented with adrenal insufficiency, GKD, and
duchenne muscular dystrophy due to a mutation in the DAX-1
gene. Case: A 5 years old male patient who presented with
vomiting, bruising, fainting, growth and failure to thrive was
hospitalized. He was dehydrated, lethargic. His external genitalia
was well developed with intrascrotal testes of 2 ml in volume.
There was skin hyperpigmentation. The patient underwent a
detailed clinical investigation including genetic testing. The initial
laboratory tests showed sodium: 126 meq/l, potassium: 7.3 meq/l,
glucose: 64 mg/dl, blood urea nitrogen: 32 mg/dl, basal cortisol
level: 1.2 mg/dl, adrenocorticotropic hormone (ACTH) level:
O1250 pg/ml, 17 hydroxyprogesteron (17-OHP): 0.1 ng/ml,
dehydroepiandrosterone-sulphate: 0.1 mg/dl, testosterone:
0.1 ng/ml. Hydrocortisone, fludrocortisone and sodium chloride
supplement were initiated. This treatment corrected electrolyte
abnormalities and the patient improved. Adrenal glands were not
visualized on abdominal ultrasound. The diagnosis was AHC.
Further, we investigated for contiguous deletion syndrome. His
creatinine phosphokinase (CK) (7592 U/L, normal: 35–195) and
triglyceride (TG) (1045 mg/dl normal: 0–200) levels were elevated.
Molecular analysis of the NR0B1 (DAX1) gene revealed a complete
deletion. With these findings, we made a diagnosis of Xp21
contiguous gen deletion syndrome. Conclusion: DAX-1 defici-
ency should be kept in mind in male patients with primary adrenal
insufficiency without congenital adrenal hyperplasia. Furthermore,
CK and TG levels should be measured in all male patients with
adrenal hypoplasia. These simple tests may help to make early
diagnosis and appropriate genetic counselling for next pregnancy.
P3-622
Prenatal Treatment of Congenital Adrenal
Hyperplasia: A Survey of Paediatric Endocrinologist
Maria J Chueca Guindulaina, Isolina Riaño-Galánb, Elisabeth
Blarduni Cardónc, Ma Victoria Borras Pérezd, Lidia Castro Feijóoe,
Ignacio Diez Lopezf, Ma Angeles Donoso Sanzg, Gertrudis
Martı́ Aromirh, Ma Teresa Muñoz Calvoi, Pilar Terradas Mercaderj
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Agustin, Avilés, Spain; cH. Zumarraga, Guipúzcoa, Spain;
dH. General de Granollers, Barcelona, Spain; eH. Clı́nico
Universitario, USC, IDIS, Santiago de Compostela, Spain;
fH. Universitario Araba, Vitoria, Spain; gH. Universitario del
Henares, Madrid, Spain; hH. Sant Joan de Déu, Manresa, Spain;
iH. Infantil Universitario Niño Jesús, Madrid, Spain; jPius Hospital
de Valls, Valls, Spain

Background: Prenatal dexamethasone (DXM) treatment has
been proposed to prevent genital virilization in girls with
congenital adrenal hyperplasia (CAH), however its safety has
been questioned for potential adverse effects on the foetus and the
mother. Objective and hypotheses: To analyse clinical practice
and prenatal treatment experience with DXM during pregnancy at
Poster Presentations



risk of having her daughters with severe CAH.Method: An online
survey to all members of SEEP was conducted to analyse the
information process to parents, monitoring of prenatal and
postnatal treatment and ethical issues raised by this action.
Results: There were 49 responses from all over the country: 64%
from reference centres for CAH, or tertiary hospitals. Three
participants were treating more than 20 patients. 68% claim to
have informed their patients, 93% focused on the efficacy of
treatment, 89% on the risk for the affected foetus, 93% on the risk
for the healthy foetuses and 78% on the risk for the mother. 52%
were worried about treating healthy foetuses, and 21% about
future cognitive impairment. 54% have ever been consulted about
prenatal treatment of CAH. 34% said that this treatment was done
at their hospital. 56% did not prescribe it because: they followed
few patients (28%), considered it experimental (20%), referred to
other canters (24%), the risks overweight the benefits (16%) or had
no experience (12%). 38% conducted a meeting with endocrinol-
ogists, and/or gynaecologists to explain treatment; 35% provided
verbal and written information to obtain an adequate informed
consent. 70% respondents considered that treatment should be
experimental. Conclusion: Index of response was very low; the
majority have limited experience about CAH and/or prescription.
Most practitioners consider this treatment experimental. It would
be necessary that working groups who are investigating, publish
their results and the best course to follow is clarified.
P3-623
A Case of ACTH Resistance with Generalized
Hyperpigmentation at Birth
Takako Sasasakia, Amano Naokob, Satoshi Narumib,
Tomonobu Hasegawab, Mai Tomitaa,c, Okada jyunichirouc,
Yatsuga Shuichia, Yasutoshi Kogaa

aDepartment of Pediatrics and Child Health, Kurume University
School of Medicine, Kurume, Japan; bDepartment of Pediatrics, Keio
University School of Medicine, Tokyo, Japan; cDepartment of
Pediatrics, St Mary’s Hospital, Kurume, Japan

Background: The MC2R gene (MC2R) encodes the receptor
for ACTH, and MC2R mutations cause ACTH resistance. We
describe a MC2R mutation-carrying ACTH resistance patient,
who exhibited generalized hyperpigmentation at birth. Objective
and hypotheses: TheMC2R encodes the receptor for ACTH, and
MC2R mutations cause ACTH resistance. We describe a MC2R
mutation-carrying ACTH resistance patient, who exhibited
generalised hyperpigmentation at birth. Method: Known genes
associated with primary adrenal insufficiency were screened with
use of next-generation targeted sequencing. The identified MC2R
mutations were validated by conventional PCR-based sequencing.
Results: Genetic analyses revealed compound heterozygous
mutations: p.Asp103Asn and p.Gly226Arg. These mutations
were previously reported in patients with ACTH resistance.
Discussion: Most ACTH resistance patients were diagnosed after
age 2 days due to developing of adrenal insufficiency-related
symptoms (hypoglycaemia, seizures, and poor weight gain), while
three patients were diagnosed during the neonatal period
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including our case. Conclusion:When we see neonates presenting
symptoms suggesting adrenal insufficiency and hyperpigmentation,
MC2Rmutation should be considered as a differential diagnosis.
P3-624
Clinical and Genotypic Characterization of Simple
Virilising Forms of Congenital Adrenal Hyperplasia
Rita Cardosoa, Susana Pachecob, Joana Serra Caetanoa,
Isabel Dinisa, Alice Mirantea

aCoimbra Pediatric Hospital, CHUC, Coimbra, Portugal; bFernando
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Background: Congenital adrenal hyperplasia (CAH) is a
recessive disease in 90% caused by 21-hidroxilase deficiency. The
clinical manifestations are related with the severity of enzyme
deficiency and are classified in classical and non classical forms.
The classical form is the most severe with genital ambiguity
in female newborns and universal virilisation. In 75% there is
also aldosterone deficiency with salt wasting. Objective and
hypotheses: To describe the phenotypical manifestations and
genotype of a cohort with simple virilising (SV) form of CAH.
Method: Retrospective analysis of 13 children with clinical SV
CAH, with genetic confirmation followed in a pediatric
endocrinology unit. Results: We analysed 13 children with SV
CAH, six female. Age at diagnosis was 4.0G1.05 years (meanG
S.D.), with earlier diagnosis in females. There was a prenatal
diagnosis (because of family history) and a neonatal screening
diagnosis. Presentation was variable with virilisation in all,
precocious pubarche and growth acceleration. 66% of females
with genital ambiguity needed surgical correction. Mean
17-hidroxiprogesterone at diagnosis was 121.5 ng/ml and total
testosterone 179 ng/dl. The genotype included three homozygous
for 1004TOA mutation (most frequent). Since diagnosis all were
treated with hydrocortisone and 38.5% with fludrocortisone.
LHRH analogue was used in seven patients (57% male), initiating
at 6.3G1.5 years and during 4.6G2 years. In the five children with
final height, the difference between target height and final height
was K3.7 cm (S.D.: 2.9 cm). z-score was higher at diagnosis (mean
3.3), but similar to target height at the end of puberty (mean:
K0.83). Conclusion: The concordance between final height and
target height was related with relatively early diagnosis and
treatment. Precocious virilisation in all and genital ambiguity with
surgical correction need in 66% of females reinforce the attempted
management. Our study supports inclusion of CAH in the
newborn screening particularly for the classical form patients.
P3-625
‘Reexpansion’ of Testicular Tissue after
Testis-Sparing Surgery in an Adolescent
Yasar Sen, Emine Ayca Cimbek, Sevil Ari Yuca, Ilhan Ciftci,
Fuat Bugrul

Medical Faculty, Selcuk University, Konya, Turkey
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Background: Boys with 21-hydroxylase deficiency (21-OHD)
develop testicular adrenal rest tumors (TARTs) at a high
percentage. TARTs may lead to testicular structure damage and
infertility. Treatment consists of increasing the glucocorticoid dose
to suppress ACTH or surgery when necessary. Objective and
hypotheses: We present an adolescent with TART who was
treated by testicular sparing surgery at the age of 11. Method: A
13 -year-old boy with 21-OHD was admitted to our hospital for
follow-up. He had been on hydrocortisone treatment since he was
3-years-old but his compliance to treatment was very poor. He had
been operated for bilateral nodulary TARTs at the age of 11. The
patient was dark skinned, with hyperpigmentation in the external
genitalia. He had a testicle volume of 8 ml on each side. Laboratory
examinations showed obviously increased levels of ACTH and
17-OH progesterone. Steroid dose was increased and he was
advised to continue on treatment. Results:At the age of 15, scrotal
examination and ultrasonography revealed a testicular volume
appropriate for his age. Conclusion: Clinical examination and
testicular ultrasonography should be performed in patients with
21-OHD, especially in puberty, regularly. Prompt evaluation and
treatment of TARTs is mandatory. Testis sparing surgery is the
choice of treatment for patients non-compliant to treatment since
it may provide an appropriate testicular tissue size and prevent
infertility in adulthood.
P3-626
Exogenous Cushing’s Syndrome due to Misuse of
Topical Corticosteroid Therapy
Maria Korpal-Szczyrska, Malgorzata Mysliwiec

Clinic of Paediatrics, Diabetology and Endocrinology Medical
University of Gdansk, Gdansk, Poland

Background: The development of Cushing’s syndrome from
topical corticosteroids in children is rare. It is most often reported
in infants after misuse of high potency steroid creams for diaper
dermatitis. 0.1% mometasone is a mild-strength topical steroid
and so far to our knowledge no Cushing’s syndrome in children
after its usage was documented. Objective and hypotheses: The
aim was to present a case of iatrogenic Cushing’s syndrome in a
4-year old girl after topical mometasone treatment. Case study:
We present a 4 year old girl who was admitted to our department
because of short stature and symptoms of Cushing’s syndrome.
From birth she suffered from atopic dermatitis. From the 6th
month till 4th year of life 0.1% mometasone cream had been
applied 2–3 times a week (30 g/month) on face and body parts
affected by the disease. On presentation, her height was K4.09 S.D..
She had central obesity with a moon face, redness, a buffalo hump,
gluteal muscle atrophy and hypertension (BP 110/70 mmHg). No
striae were observed. Blood glucose and lipids levels were within
normal range. Morning and evening serum cortisol level was
!22.1 nmol/l (N: 101–536). Urine free cortisol from a 24 h
collection was decreased. ACTH serum levels were in normal
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ranges. ACTH stimulation test revealed secondary adrenal
insufficiency. Abdomen ultrasound showed no adrenal abnorm-
alities. Application of topical steroids was terminated. Replace-
ment doses of hydrocortisone were administered (3 times/day).
During the next 6 months hydrocortisone therapy was continued
in gradually decreasing doses corresponding to the results of
periodically performed ACTH stimulation tests. Her height
velocity has increased during that time to 11.6 cm/year, she
achieved height of K3.07 S.D. and normalized body proportions.
Conclusion: Prolonged use of topical mometasone in children
may result in iatrogenic Cushing’s syndrome which initially
presents ass growth failure. Parents of children treated with topical
steroids should be thoroughly educated about their potential side
effects and methods of application. The height of children with
atopic dermatitis treated with topical steroids should be
monitored.
P3-627
Familial Glucocorticoid Deficiency – A Case Report
Navoda Atapattu, Sureka Mohomad, Shammi Rathnasiri,
Asoka Padmakanthi Wijesuriya

Lady Ridgeway Hospital, Colombo, Sri Lanka

Background: Familial glucocorticoid deficiency (FGD) is a
rare autosomal recessive disorder associated with isolated
glucocorticoid deficiency. MelanocortinK2 receptor (MC2R),
account for approximately 25% of FGD cases. Case report:
3 year old girl presented with recurrent hypoglycaemic episodes
from day 2 of life. She was a product of consanguineous family
born with a birth weight of 2.3 kg. At birth she was found to be
dark in complexion from birth. Hyoglycaemic convulsion was
noted on day 2 of life. There after she had three more episodes of
convulsions associated with hypoglycaemia. All three episodes
were associated with respiratrory tract infections associated with
wheezing where she required hydrocortisone treatment. She had
delay in achieving gross motor mile stones. She was at C1 S.D. for
her height and K1 S.D. for her weight. Her genitalia were of
normal female. Bone age was 7 years at the chronological age of
3 years. Short synacthen test revealed inadequate cortisol response.
17 hydorxyprogestreron and dihydroepiandrostenedione sulphate
levels were undetectable. Both renin and aldosterone levels were
normal. Adrenocorticotropic hormone level was O1400 pg/ml.
Karyotype was 46, XX. There were no clinical features to suggest
Allgrove syndrome. Hydrocortisone replacement therapy was
started after investigations. There were no facilities to obtain a
genetic confirmation of the disease. Conclusion: Possibility of
MC2R mutation was considered due to advanced bone age
together with glucocorticoid deficiency. Her diagnosis could have
been considered at birth itself when she presented with
hypoglycaemia together with dark complexion. Hydrocortisone
treatment saved the child with acute episodes. Cortisol deficiency
has to be excluded when children present with recurrent
hypoglycaemia.
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Assessment of Ovarian Function and Reserve Based
on Hormonal Parameters, Ovarian Volume, and
Follicle Count in Euthyroid Girls with Hashimoto
Thyroiditis
Cigdem Kasikaraa, Ozgur Pirgona, Hakan Demirtasa, Bumin Dundarb

aS. Demirel University, Isparta, Turkey; bKatip Celebi University,
Izmir, Turkey

Background: Among autoimmune disorders, autoimmune
thyroid diseases are the most prevalent pathologies associated with
premature ovarian failure. Objective and hypotheses: We
aimed to investigate the ovarian function and reserve in euthyroid
adolescents (TSH!2.5 mIU/l) diagnosed with Hashimoto
thyroiditis (HT). Method: 30 adolescent girls (mean age 15.1G
1.4 years) newly diagnosed as HT with presence of high thyroid
antibodies with gland heterogeneity in ultrasound and age-
matched 30 healthy female subjects were enrolled the study.
Anti-ovarian antibody, LH/FSH ratio, estradiol, anti-mullarian
hormone (AMH), inhibin-B, and total testosterone were measured
and the follicle count, ovarian volumes and uterine length were
evaluated using pelvic ultrasound. Results: All patients were
euthyroid and had normal thyroid volume. 33% (n: 10) of the
patients had higher ovarian antibody above the limits without
any ovarian dysfunction. There was no significant difference
between the girls with HT and healthy controls regarding LH/FSH
ratio, estradiol and inhibin-B levels. Anti-ovarian antibody
(365G311 vs 168.8G148 ng/ml, P: 0.022), AMH (P: 0.007) and
total testosterone levels were higher in HT group than the control
group (P: 0.003). There were no significant mean measurements
for total ovarian follicle count, total ovarian volume and
uterine length between the groups. Anti-ovarian antibody was
found to be positively correlated with LH/FSH ratio (r: 0.271,
P: 0.036), AMH (r: 0.845, P: 0.0001) and inhibin-B (r: 0.633,
P: 0.0001) in HT group. Conclusion: This study demonstrated
that the HT girls had normal ovarian reserves based on
measurements of AMH, inhibin B, FSH, LH/FSH ratio, estradiol
and ovarian follicle counts.
P3-629
Early-onset Type 1 Diabetes and Multiorgan
Autoimmunity in a Girl with Partial Monosomy
2q and Trisomy 10p
Carla Bizzarri, Maria Cristina Matteoli, Ippolita Patrizia Patera,
Marco Cappa

Unit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, Rome, Italy

Background: Genes in the HLA region confer about 50% of
the genetic risk of type 1 diabetes (T1DM). More than 40 different
genes give a minor contribution to T1DM risk, some of them are
related to the immune function. Case presentation: A girl was
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referred at the age of 9 months with severe ketoacidosis in T1DM
at onset. Anti-insulin autoantibodies were positive. She was the
only daughter of unrelated Caucasian parents, born at term by
vaginal delivery. The father suffered from Crohn disease. She
showed hypotonia, facial dysmorphia with round face, prominent
forehead, upslanting palpebral fissures, deep-set eyes, midface
hypoplasia, and depressed nasal bridge. Methylation analysis for
Prader-Willi syndrome was negative. At the age of 3 years mild
mental retardation and eczema were evident and she developed
juvenile idiopathic arthritis. Hypertriglyceridemia and anti-
thyroperoxidase, anti-thyroglobulin autoantibodies were first
detected at the age of 16 years, but thyroid function remained
normal over time. She manifested growth retardation and pubertal
delay with low bone mineral density and three fractures from mild
trauma. Spontaneous menarche occurred at the age of 17 years.
Final height was 154 cm (K1.7 SDS), significantly lower than
mid-parental height (165 cm, 0.2 SDS). Recurrent seizures first
appeared at the age of 16 years. CGH-array analysis showed a
complex rearrangement involving chromosome 2q deletion and
chromosome 10p duplication (2q37.3 (238.525.260–243.041.364)
!1, 10p15.3p14 (148.206–6.633.649) !3). Conclusion: Analysis
of 2q and 10p regions revealed that PDCD1 (programmed cell
death one precursor) gene is located on chromosome 2, while IL-
2RA (interleukin two receptor, alpha chain precursor/CD25) gene
is located on chromosome 10. They are involved in the regulation
of T cell function during immunity and tolerance. Duplication or
deletion could be responsible for changes in T regulatory cells
affecting their ability to suppress effector T cell function, finally
increasing susceptibility for autoimmune diseases.
P3-630
CTLA4 A49G and C60T Genetic Polymorphism
in Croatian Children and Young Adults with
Autoimmune Thyroid Disease
Natasa Rojnic Putareka, Vesna Kusecb, Zorana Grubicc,
Jadranka Knezevic-Cucad, Jasenka Illea, Biserka Stajnklera,
Bruna Jaksice, Miroslav Dumica

aDepartment of Pediatric Endocrinology and Diabetes, University
Hospital Center Zagreb, Zagreb, Croatia; bDepartment of Laboratory
Diagnostics, University Hospital Center Zagreb, Zagreb, Croatia;
cTissue Typing Centre, University Hospital Center Zagreb, Zagreb,
Croatia; dInstitute of Clinical Chemistry and Laboratory Medicine,
Merkur University Hospital Zagreb, Zagreb, Croatia; eFaculty of
Electrical Engineering and Computing, University of Zagreb,
Zagreb, Croatia

Background: Autoimmune thyroid disease (AITD), including
autoimmune thyroiditis (AT) and Graves’ disease (GD), is a
complex autoimmune disease with a strong genetic component.
The cytotoxic product of T-lymphocyte antigen-4 (CTLA4) gene,
encoding a negative regulator of the T-lymphocyte immune
response, was shown to be associated to AITD. Objective and
hypotheses: To investigate the association of A49G and C60T
polymorphisms of CTLA4 gene in population of Croatian children
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and young adults with AITD. Method: The study comprised of
158 unrelated AITD patients (36 males, 122 females) with median
age of 12.5 years (4.2–25.9), 127 with AT and 31 with GB. The
control group consisted of 94 unrelated healthy subjects (46 males,
48 females) with median age of 12.0 years (4.6–21.5). SNP
genotyping was performed using TaqMan probes (rs231775 and
rs3087243) in a PCR ABI PRISM 7500 Sequence Detection System
(Applied Biosystems by LT). Results: A49G disease associated
G/G genotype of CTLA4 gene was detected more frequently in
AITD patients (19.6%; OR 1.67, 95% CI 0.81–3.43; PZ0.16), in AT
patients (20.5%, OR 1.76, 95% CI 0.84–3.70, PZ0.13) and GD
patients (16.1%, OR 1.31, 95% CI 0.42–4.08, PZ0.76) as compared
to controls (12.8%), but no statistical significance for associations
in none of the groups was found. Significant associations were
found for the C60T disease-associated G/G genotype and AITD
(OR 2.23, 95% CI 1.26–3.95; P!0.01), mainly for AT (OR 2.42,
95% CI 1.34–4.38; PZ0.003), but not GB (OR 1.56, 95% CI 0.64–
3.80; PZ0.33). The risk allele G of both polymorphisms (A49G
and C60T) was not significantly associated to AITD (PZ0.47 and
PZ0.10 respectively). Conclusion: Our results do not indicate
association of CTLA4 gene G49A polymorphism in the
pathogenesis of AITD. However, the C60T polymorphism of
CTLA4 gene was found to be associated to the risk of AITD,
particularly to AT in our population.
P3-631
Oocyte Cryopreservation in a Patient with Premature
Ovarian Failure due to Autoimmune Polyendocrine
Syndrome Type 2
Claudia Balsamoa, Eleonora Porcub, Federico Baronioa,
Luisa Forchiellic, Antonia Bazzocchib, Laura Mazzantia,
Alessandra Cassioa

aPediatric Endocrinology Program, S. Orsola Malpighi Hospital,
University of Bologna, Bologna, Italy; bInfertility IVF Center,
S. Orsola Malpighi Hospital, University of Bologna, Bologna, Italy;
cPediatric Unit, S. Orsola Malpighi Hospital, University of Bologna,
Bologna, Italy

Background: Autoimmune polyendocrine syndrome type 2
(APS2) is a complex disorder characterised by the obligatory
occurrence of Addison disease in combination with thyroid
autoimmune disorder and/or type 1 diabetes. APS 2 is the most
common autoimmune polyendocrine syndrome and is primarily
manifest in adult age. Premature ovarian failure (POF) is defined
as sustained amenorrhea before the age of 40 years, FSH levels
higher than 40 UI/l and hypoestrogenism associated with
infertility, it may be due to autoimmune lymphocytic oophoritis
and, when accompanied by other autoimmune diseases, may be
part of APSs. Case presentation:We present a case of APS2 with
POF that successfully underwent to oocyte cryopreservation. The
patient has been followed up since the age of 5 years when she had
been diagnosed for celiac disease. Since then she had strictly
performed gluten free diet. She showed thyroid ultrasound
suggestive for thyroiditis since the age of twelve and presented
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persistent anti-thyroid antibodies 2 years later, but never needed
for L-thyroxine replacement. She had menarche at 14 years old
with normal cycles for 4 years, followed by oligomenorrhea for 5–6
months and then secondary amenorrhea at the age of 21 years.
Biochemical investigations showed hypergonadotropic hypogo-
nadism and adrenal insufficiency with positivity of ovarian and
adrenal autoantibodies. The patient underwent ovarian hyper-
stimulation with recombinant FSH (follitropin alpha) along with
GnRH antagonist. Oocyte retrieval was performed after 57 days of
stimulation. 13 oocytes were retrieved and cryopreserved with
vitrification. Conclusion: To our knowledge this is the first case of
POF due to APS2 that underwent successfully to oocyte
cryopreservation. APS2 is a rare disorder that could involve
many endocrine organs; in order to preserve fertility, it is
important to screen periodically these patients to identify
precociously women at high risk.
P3-632
Thyroid Function and Autoimmunity in Children with
Newly Diagnosed Type 1 Diabetes Mellitus
Elzbieta Niechciala, Bogda Skowronskaa, Anna Gertig-Kolasaa,
Izabela Krzyskoa, Witold Stankiewicza, Michal Michalakb,
Piotr Fichnaa

aDepartment of Paediatric Diabetes and Obesity, Poznan University
of Medical Sciences, Poznan, Poland; bDepartment of Informatics
and Statistics, Poznan University of Medical Sciences, Poznan,
Poland

Background: Patients with type 1 diabetes (T1DM) are at a
high risk of having other autoimmunological diseases. The most
common coexisting disease is autoimmune thyroiditis, which is
diagnosed in 15–30% diabetic patients. The incidence of the
disease depends on the age, sex, and duration of T1DM. Aims and
objectives: This study aims to assess the prevalence of anti-
thyroid peroxidase antibodies and anti-thyroglobulin antibodies in
children with newly diagnosed T1DM. Method: The analysis
involved cases of new onset T1DM that were recorded from
01.01.2008 to 31.12.2014, in children %18 years from Wielk-
opolska Province, Poland. The measurement of the levels of
TPO-ab, TG-ab and TSH, triiodothyronine and thyroxine
(Immunoassay) were performed. The unpaired Student’s t-test
was used to compare continuous variables, and the c2 test was
used to compare percentages among different patients subgroups.
A P value !0.05 was considered significant. Results: 779 new
cases of T1DM were identified. The mean age at diagnosis was
9.4G4.5 years. 575 patients were positive for IA2-Ab, 519 for
GAD-Ab, and 371 for IAA. 612 patients were tested for thyroid
antibodies, of which 163 children were positive for at least one
antibody. The prevalence of TPO-ab and TG-ab were 10.5 and
10.4% respectively. GAD-Ab has occurred most frequently in
thyroid Ab positive patients (PZ0.04) and IAA in thyroid Ab
negative patients (P 0.001). TPO-ab was reported significantly
more often among girls (PZ0.0008) and children up to 10 years of
age (PZ0.002). Patients with thyroid Ab positive results revealed
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elevated TSH level (PZ0.03) and higher HbA1c level (PZ0.02)
compering to thyroid Ab negative individuals. Conclusion:
Children with T1DM should be screened for autoimmune
thyroiditis since the time of the disease onset. Risk factors for
coexisting autoimmune thyroiditis are the age, sex, and positive
titer of GAD-Ab.
P3-633
Hypercalcaemia as an Indication of Adrenal
Insufficiency in a Patient with Autoimmune Poly-
endocrinopathy–Candidiasis–Ectodermal Dystrophy
Eirini Dikaiakoua, Elpida-Athina Vlachopapadopouloua,
Elli Anagnostoua, Ioannis Panagiotopoulosa, Aspasia Photinoub,
Stephanos Michalacosa

aDepartment of Endocrinology–Growth and Development,
P. A. Kyriakou Children’s Hospital, Athens, Greece; bHormones
Laboratory, Biochemistry Department, P. A. Kyriakou Children’s
Hospital, Athens, Greece

Background: Autoimmune polyendocrinopathy–candidiasis–
ectodermal dystrophy (APECED), is a rare inherited disease of
childhood, caused by the mutation of the AIRE gene on
chromosome 21. It is characterized by three main diseases:
chronic mucocutaneous candidiasis (CMC), chronic hypopara-
thyroidism (HP), and Addison’s disease (AD), and can be
associated with other autoimmune diseases and/or manifestations
of ectodermal dystrophy. Case presentation: A 8-year-old girl,
who was known to have HP and she was treated with calcium and
calcitriol, presented at the Endocrinology Department, complain-
ing of fatigue and abdominal pain for 5 days, without vomiting,
nor fever. On examination she was pale with poor skin turgor, low
normal blood pressure, and mildly tachycardic. The initial blood
investigation revealed hypercalcaemia, hyponatremia, and hyper-
kalemia which suggested the possibility of adrenal failure. ACTH
and cortisol levels, PRA, aldosterone, and anti-adrenal antibodies
were requested. The patient was immediately treated with
hydrocortisone, with marked clinical improvement. Calcium
supplementation was initially discontinued and restarted after
24 h of hydrocortisone replacement. Lab results are as follows: Na:
125 mEq/l; K: 5.8 mEq/l; Ca: 11.6 mg/dl; cortisol: 5.84 mg/dl;
ACTH: 3465 pg/ml; PRA: 148.2 ng/ml per h; and anti-androgen
antibodies: positive. She was followed regularly, having nl
electrolytes and low normal calcium. Eight months later a
candidiasis scalp lesion was detected. In summary, this patient is
diagnosed with HP, AD, and CMC, indicating the diagnosis of
APECED. Molecular genetic analysis is anticipated. Conclusion:
The presence of abdominal pain and hypercalcaemia in a patient
with hypoparathyroidism should raise the suspicion of adrenal
insufficiency which has to be investigated and treated on an
emergency basis. Moreover, as the timing of the appearance of the
individual disorders varies, a high level of suspicion regarding the
development of associated endocrinopathies in particular adrenal
failure, as well as informing parents of the possible symptoms is of
outmost importance.
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Stevens Johnson Syndrome in a Case with Type 1
Diabetes Mellitus: Relation or Coincidence?
Onur Akin, Esra Doger, Emine Demet Akbas, Arzu Bakirtas,
Orhun Camurdan, Aysun Bideci, Peyami Cinaz

Faculty of Medicine, Gazi University, Ankara, Turkey

Background: Stevens-Johnson syndrome (SJS) is an acute
life-threatening dermatosis characterised by conjunctivitis, oral
ulcerations, fever, and erythematous macules. The most important
etiological factors are infections and drugs including antic-
onvulsants and nonsteroidal anti- inflammatories. Objective
and hypotheses: Cases with both SJS and type 1 diabetes mellitus
have been reported rarely in the literature. Herein, we report a
diabetic case of recurrent SJS due to different causes. Method: A
10-year-old boy was admitted to our department with a 3-day
history of fever, oral mucosal ulcerations and skin lesions. The
patient was not under any treatment apart from insulin. He was
diagnosed with type 1 diabetes 4 months ago. He has history of SJS
with amoxicillin 3 years ago and clarithromycin 4 years ago.
Physical examination revealed oral mucosal ulcerations, haemor-
rhagic crust on the lips, and bullose lesions on his thrunk and
penis. Laboratory tests, including CBC, serum electrolytes, liver
and renal function tests, urine analysis and sedimentation rate
were within normal limits. Chest radiography was also normal.
Mycoplasma PCR was negative. Results: The patient was
diagnosed with unknown origin SJS and treated with methyl-
prednisolone. The lesions progressively resolved in 5 days and
methylprednisolone therapy was terminated. Conclusion: Type 1
diabetes mellitus is an autoimmune disease and associated with
other autoimmune disorders such as thyroiditis and cealiac disease.
SJS also occurs due to immune system defects. SJS may be associated
with type 1 diabetes. New reports are required to define whether this
association is a possible link in pathogenesis or coincidence.
P3-635
Radiologic Appearance is Important for Diagnosis of
Autoimmune Hypophysitis
Erkan Sari, Ediz Yesilkaya, Onur Akin, Orhan Gursel, Sebahattin Sari

Gulhane Military Medicine Academy, Ankara, Turkey

Background:Aetiologic causes should be evaluated in patients
with central diabetes insipidus. Inflammatory and malign diseases
must be exclude. Objective and hypotheses: A 9-year-old girl
suffered from polyuria and polydipsia was diagnosed CDI.
Adenohypohysis height and infudibulum thickness were increased
8 and 9 mm respectively. Physical findings were consistent with
Tanner stage 1, height SDS K0.48, and BMI 91 percentile. Tumor
markers and adenohypophysis hormones were within normal
ranges, IGF1 level was 98 ng/ml (K1/K2 SDS). Hypophysis
autoantibodies and autoimmune endocrine diseases were not
detected. Hypophysis gland was shrunk and infundibulary
thickness was decreased to normal measurements at 18th
month. However GH deficiency was detected with GH stimulation
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test and 2.5 cm/year growth velocity. She was started to hGH
treatment when her height SDS was K1.35 and has been grown up
9 cm/year. Conclusion: It can be suggested that patients with
typical autoimmune hypophysitis radiologic findings such as
symmetrical enlargement, intact sellar base, and nothing relatedwith
malign diseases can be followed without infundibulary biopsy.
P3-636
Functional Status of the Thyroid Gland in Children
with Diabetes Mellitus Type 1
Oleg Latysheva, Lubov Samsonovaa, Goar Okminyana,
Elena Kiselevaa, Yuryi Lobanovb, Dmitriy Latyshevb

aRussian Medical Academy of Postgraduated Education, Moscow,
Russia; bAltay State Medical University, Barnaul, Russia

Background and aims: To investigate the functional status of
the thyroid gland in children with diabetes mellitus type 1.
Materials and methods: In the study were included 29 (13 boys,
mean age 11.3G2.7 years) patients with diabetes mellitus type 1
from iodine deficient region. The examination included thyroid
ultrasound and assessment of the functional state of the
thyroid system: thyroid-stimulating hormone (TSH), fT4, fT3,
thyroid antibodies (TPO-Ab). Reference values of TSH were
detected as 0.4–4.0 mkEd/ml, fT4 9–20 pmol/l, and fT3

4.4–9.3 pmol/l. Results: There were 20 (68.9%) patients with
normal thyroid function. The 9 (31.1%) patients had subclinical
hypothyroidism. There were not found differences in the age, sex
and duration of the diabetes mellitus between group with
subclinical hypothyroidism and normal thyroid function. The
goitre was identified in 18 (62.1%) patients. Among children with
subclinical hypothyroidism goitre was determined more often
than in the group with normal thyroid function (100% vs 45%,
PZ0,005). The thyroid antibodies were identified in 7 (24.1%)
children. In the group with subclinical hypothyroidism
autoimmune thyroiditis took place in 3 (33.3%) patients but in
the group normal thyroid function in 4 (20.0%, PZ0.620).
Conclusion: The results of the study have shown that every third
children with diabetes mellitus type 1 from iodine deficient region
had subclinical hypothyroidism. The goitre was identified in about
60% children and occurred twice as often in children with
subclinical hypothyroidism. The autoimmune thyroiditis took
place in about 25% children.
P3-637
About a Case of Basedow-Graves’ Disease in a Infant
M A Bassaida, K Bourichea, D Senoucia, W Mazaria, F Hadj Kaddoura,
F Ghellaia, A Bendjelloula, A Medjahdib, N Berberb,
A S Bendeddouchea

aPediatrics, Faculty of Medicine and Hospital, Tlemcen, Algeria;
bNuclear Medicine, Faculty of Medicine and Hospital, Tlemcen,
Algeria

Background: A disease of the immune system, responsible for
95% of cases of hyperthyroidism in children is very rare at this age,
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it affects one child in 10 million. Presentation: Khadija 3 year old
girl admitted for goiter, no goitrogenic substances No drug Shot,
No Inbreeding, goiter paternal aunt, The trouble was in the
beginning 1 year a height and weight advance:C1 DS weight,
heightC3.2 DS, weakness, weight loss, Profuse sweating,
tachycardia, irritability important, goiter, exophthalmos, cervical
thyroid ultrasound increased size inhomogeneous echogenicity
regular contours bilateral cervical lymphadenopathy. TSH:
0.05 uIU/ml, T4: 100pm/l, anti-TG Ab: 82 IU/ml, anti-TPO Ab:
926 IU/ml, anti-TRAK Ab: 32 U/l. the throide scintigraphic
increased size uniform intense fixation, hyper goiter capturing
evoking Basedow’disease autoimmune diseases négatif. She is put
under Propranolol, eye protection and Carbimazole 0.5 mg/kg per
day for 3 months regression goiter, exophthalmos, T4: 28 pmol/l,
anti-TRAK Ab: 23 U/l. Conclusion: Need for improvements in
the therapeutic management with identification of prognostic
factors for disease remission, which could help to better define the
optimum period of medical treatment and guide when choosing
radical treatment when it will be necessary.
P3-638
The Autoimmune Polyendocrinopathies in Children
and Adolescents
Soumeya Nora Fedalaa, Ali El Mahdi Haddamb, Leyla Ahmed Alia,
Djamila Meskineb, Farida Chentlia

aDepartment of Endocrinology Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology Bologhine Hospital,
Algiers, Algeria

Background: PEA is a rare disease characterised by the
coexistence of two endocrine autoimmune deficiencies, sometimes
with a non-endocrine autoimmune disease associated concomit-
tente of occurrence or metachronous way. Depending on the age
of onset of the disease and the characteristics observed, we can
distinguish several subgroups. Objective and hypotheses:
Search frequency of PEA in children and adolescents and study
their phenotype.Method: This is a retrospective study of children
and adolescents with PEA. All patients underwent a clinical
examination, paraclinical exploration looking autoimmune
diseases. Annual reassessments were performed. Results: 16
cases have been reported: 87.5% (14/16) PEA II, 12.5% PEA I. The
age at diagnosis was 4 and 8 years in type 1 (both male) and
12 years (8–18) in type 2 (No sex predominance).The diabetes
mellitus 1 was revealing PEA 2 with concomitant discovery (nZ4)
or metachronous (6) of autoimmune thyroiditis and other
autoimmune diseases (adrenal insufficiency n: 2 pernicious anemia
n: 1autoimmune oophoritis n: 3 hypoparathyroidism n: 1 after a
mean of 12 years. adrenal insufficiency was revealing in type 1.
Mucocutaneous candidiasis was present in two children with the
hypoparathyroidism at diagnosis in the eldest but only appeared
three years later in the younger. No other disease was observed
(mean of 6 years). The PEA family were found in 25%.
Therapeutically, monitoring was difficult with glycemic control
poor in all cases of diabetic (Mean H A1C 8.6%), several ketotic
decompensation and acute adrenal in case of adrenal insufficiency.
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Discussion and conclusion: PEA is rare in children and are
represented by PEA 1. Adrenal insufficiency is indicative in the
majority of cases. PEA 2 can appear during adolescence. It
combines Addison’s disease and autoimmune thyroid disease
and/or diabetes type 1. Illnesses that caused increased morbidity.
P3-639
Is Serum Serotonin Involved in the Bone Loss of
Young Females with Anorexia Nervosa?
Laurent Maimouna,b, Sebastien Guillaumec, Patrick Lefebvred,
Pascal Philiberte, Helena Bertetf, Marie-Christine Picotf,g,
Laura Gasparih, Françoise Parisd,i, Denis Mariano-Goularta,
Eric Renardd,j, Charles Sultani

aDépartement de Médecine Nucléaire, Hôpital Lapeyronie, Centre
Hospitalier Régional Universitaire (CHRU) Montpellier, Montpel-
lier, France; bPhysiologie et Médecine Expérimentale du Cœur et des
Muscles, Institut National de la Santé et de la Recherche Médicale
(INSERM) U1046, UMR9214 CNRS, Université de Montpellier,
Montpellier, France; cDépartement d’Urgence et Post-Urgence
Psychiatrique, Hôpital Lapeyronie, CHRU Montpellier, UMI,
INSERM U1061, Montpellier, France; dDépartement d’Endocrino-
logie, Diabète, Nutrition, Hôpital Lapeyronie, CHRU Montpellier,
Montpellier, France; eDepartement de Biochimie et d’Hormonologie,
Hôpital Lapeyronie, CHRU Montpellier, Montpellier, France; fUnité
de Recherche Clinique et Epidémiologie, Hôpital Lapeyronie, CHRU
Montpellier, Montpellier, France; gCIC INSERM 1001, Hôpital Gui
de Chauliac, CHRU Montpellier., Montpellier, France;
hDépartement de Pédiatrie, Hôpital Caremeau, CHRU Nı̂mes,
Nı̂mes, France; iDépartement de Pédiatrie, Hôpital Arnaud de
Villeneuve, Unité d’Endocrinologie et Gynécologie Pédiatrique,
Montpellier, France; jInstitut de Génomique Fonctionnelle, CNRS
UMR 5203/INSERM U661, Montpellier, France

Objective: Recent experimental data suggest that circulating
serotonin interacts with bone metabolism, although this is less
clear in humans. This study investigated whether serum serotonin
interferes with bone metabolism in young women with anorexia
nervosa (AN), a clinical model of energy deprivation. Methods:
Serum serotonin, markers of bone turnover (osteocalcin (OC),
procollagen type 1 N-terminal propeptide (PINP), type 1-C
telopeptide breakdown products (CTX)), leptin, soluble leptin
receptor (sOB-R), and IGF1 and its binding protein (IGFBP3)
were assessed. Whole body, spine, hip and radius areal bone
mineral density (aBMD) were assessed by dual-energy x-ray
absorptiometry in 21 patients with AN and 19 age-matched
controls. Results: Serum serotonin, leptin, IGF1, IGFBP3, OC,
PINP and aBMD at all sites, radius excepted, were significantly
reduced in AN whereas CTX and sOB-R were increased compared
with controls. Serum serotonin levels were positively correlated
with weight, BMI, whole body fat mass, leptin and IGF1, and
negatively with CTX for the entire population. Conclusions: Low
serum serotonin levels are observed in patients with AN. Although
no direct link between low serum serotonin levels and bone mass
was identified in these patients, the negative relationship between
serotonin and markers of bone resorption found in all population
54th Annual Meeting of the ESPE
nevertheless suggests the implication of serotonin in bone
metabolism. Impact of low serum serotonin on bone in AN
warrants further studies. Funding: This work was supported by
the Centre Hospitalier Regional Universitaire (CHRU) of
Montpellier (AOI UF 8751 and UF 8854) and a grant from the
Société Française d’Endocrinologie Pédiatrique (SFEDP).
P3-640
Cranial MR Spectrometry Findings of Patients Aged
10–15 Years with Diagnosis of Rickets
Murat Doğana,b, İlyas Aydina,b, Keziban Aslı Balaa,b, Sultan Kabaa,b,
Özlem Gulpinara,b

aPediatrics, School of Medicine, Yuzuncu Yil University, Van,
Turkey; bPediatrics D, Van Regional Training and Research
Hospital, Van, Turkey

Objective: It is known that vitamin D has differential roles in
cell proliferation, differentiation, neurotransmission and neuro-
plasticity in nervous system and exerts neurotrophic and
neuroprotective effects, even different functions of vitamin D has
been studied by advocating that vitamin D should be classified as a
neurosteroid. It has been long known that vitamin D deficiency,
VDR dysfunction, hyperparathyroidism and hypervitaminosis are
potential causes for sensorineural hearing loss. Here, we aimed to
detect pretreatment cranial spectrometry findings in patients with
rickets.Material and method: This study included pretreatment
cranialMR spectrometry evaulations of 30 patients (aged 0–15 years)
whowere diagnosed as rickets inChild Endocrinology department of
Yüzüncü Yıl University, Prof. Dr Dursun Odabaş Medical Center
between January 2014 and July 2014. Results: The study included
31 patients diagnosed as rickets. One patient was excluded due to
declining participation. All patients underwent cranial MR
spectrometry. Mean age was 2.15G4.12 years (min–max: 0.07–
15.13) in 30 patients with rickets. There were eight girls (25.8%) and
23 boys (74.2%). When biochemical and hormone values were
studied in patients with rickets, the following results were observed:
mean calcium value, 8.09G1.52 mg/dl; mean phosphor value,
4.24G1.53 mg/dl; mean magnesium value 1.95G0.23 mg/dl; mean
alkaline phosphatase value 838.23G627.86;U/l; mean parathor-
mone value, 314.82G310.76 pg/ml; mean creatinine kinase value,
173.58G239.73;U/l; mean albumin value 4.05G1.41 g/dl; and
mean 25 OH vitamin D level 5.52G3.20 ng/ml. The following
values were found in cranial MR spectrometry: mean choline,
105.14 (min–max: 5.99–173); mean creatinine, 84.08 (min–max:
2.96–126); N-acetyl aspartate, 127.69 (min–max: 0.01–206); mean
choline/creatinine, 1.4 (min–max: 0.74–3.2) and N-acetyl asparta-
te/creatinine, 1.61 (min–max: 4.04). When cranial spectrometry and
biochemical values were assessed by Pearson correlation, a positive
correlation was detected between vitamin D level and N-acetyl
aspartate/creatinine ratio. It was found that there was negative
correlation between calcium level and creatinine value while positive
correlation between calcium level and choline/creatinine ratio.
Conclusion: Although this study is conducted on a limited sample
size, we think that cranial MR spectrometry findings will provide
useful data in monitoring patients with vitamin D deficiency and in
studies investigating effects of vitamin D deficiency on brain.
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Evaluation of Bone Geometry, Quality and Bone
Markers in Children with Type 1 Diabetes
Silvia Longhia, Roberto Franceschib, Vittoria Cauvinb,
Giuseppe Gallob, Fiorenzo Lupia, Petra Reinstadlera, Giorgio Radettia

aDepartment of Pediatrics, Regional Hospital of Bolzano, Bolzano,
Italy; bDepartment of Pediatrics, Santa Chiara Hospital of Trento,
Trento, Italy

Background: Several studies have examined the relationship
between type 1 diabetes and bone mass, which reported
contradictory data on BMD, bone remodelling markers and
bone quality. Nevertheless an incresead prevalence of osteopenia
was observed among patients with duration of disease of O6 years.
Objective and hypotheses: The aim of the study was to
investigate the potential negative impact of type 1 diabetes on bone
status in a group of children with type 1 diabetes, by evaluating
bone geometry, quality and bone markers. Method: 82 children
(47 males, 35 females), mean age 10.7G3.0 years, height SDS
0.05G0.94, BMI SDS K0.49G0.87 with a mean duration of type 1
diabetes of 4.4G2.9 years were studied. Bone geometry was
evaluated on digitalized x-rays at the level of the 2nd metacarpal
bone. The following parameters were investigated: outer diameter
(D), inner diameter (d), cortical area (CA) and medullary area
(MA), meanwhile bone quality was evaluated by ultrasound and
expressed as amplitude dependent speed of sound (Ad-Sos) and
bone transmission time (BTT). Data were converted to SDS
and evaluated according to bone age. Bone markers (P1NP, CTX
and BAP), sclerostin, Dkk-1, PTH and 25OHD were also assessed.
Differences in bone geometry and quality were evaluated against
zero, while the biochemical values of the patients were compared
with a control group of 40 subjects of normal weight and height,
which did not suffer of any chronic diseases. Results: D (K0.99G
1,03), d (K0.42G0.92), CA (K0.87G0.82) and MA (K0.46G
0.82) were all significantly smaller than in controls (P!0.01) while
Ad-Sos (0.40G1.22) and BTT (0.05G0.92) were not significantly
reduced. The bone markers were similar in children with type 1
diabetes and controls. When the patients were subdivided
according to the HbA1c value (!7.5% and O7.5%) no differences
where found except for a BAP (106.43G35.12 mg/l vs 84.99G
39.84 mg/l; P!0.01) which is a marker of bone formation.
Conclusion: Type 1 diabetic children show a bone of reduced size
but with conserved proportion and quality. Bone neoformation
seems to be negatively affected by a suboptimal metabolic control.
P3-642
Comparison of Treatment Alternatives for
Hypercalcemia due to Vitamin D Intoxication
in Children
Korcan Demira,l, Hakan Dönerayb, Ediz Yesilkayac, Cengiz Karad,
Zeynep Ataye, Semra Çetinkayaf, Atilla Çayirg, Ahmet Anika,
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Erdal Erenh, Fatma Demireli, Gülay Can Yilmazd, Ayca Torel Ergurj,
Mustafa Kendircik, Zehra Aycanf, Abdullah Berekete, Murat Aydind,
Zerrin Orbakb, Behzat Özkanl

aDivision of Pediatric Endocrinology, Dokuz Eylül University, Izmir,
Turkey; bDivision of Pediatric Endocrinology, Atatürk University,
Erzurum, Turkey; cDivision of Pediatric Endocrinology, Gülhane
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eDivision of Pediatric Endocrinology, Marmara University, Istanbul,
Turkey; fDivision of Pediatric Endocrinology, Sami Ulus Children’s
Hospital, Ankara, Turkey; gDivision of Pediatric Endocrinology,
Erzurum State Research and Training Hospital, Erzurum, Turkey;
hDivision of Pediatric Endocrinology, Uludag University, Bursa,
Turkey; iDivision of Pediatric Endocrinology, Children’s Hematol-
ogy and Oncology Research and Training Hospital, Ankara, Turkey;
jDivision of Pediatric Endocrinology, Kirikkale University, Kirikkale,
Turkey; kDivision of Pediatric Endocrinology, Erciyes University,
Kayseri, Turkey; lDivision of Pediatric Endocrinology, Dr Behçet Uz
Children’s Hospital, Izmir, Turkey

Background: No large study comparing efficiency of
prednisolone, alendronate and pamidronate has been conducted
so far in children with hypercalcemia due to vitamin D
intoxication. Objective and hypotheses: To perform a multi-
centre, retrospective study assessing clinical characteristics and
treatment results. Method: A standard questionnaire was
uploaded to an online national database system (www.favorsci.
org) to collect data of children with hypercalcemia (serum calcium,
O10.5 mg/dl) due to vitamin D intoxication (serum vitamin D, O
150 ng/ml) who were treated in paediatric endocrinology clinics.
Results: 74 children (mean age 1.4G1.3 years, 45 males (60.8%))
from 11 canters were included. High doses of vitamin D intake was
obvious in 77% of the cases. At diagnosis, mean calcium, vitamin
D, and PTH levels were 15G3.2 mg/dl, 400G290 ng/ml, and
7.9G7.8 pg/ml respectively. Calcium levels showed only mild
correlation with vitamin D levels (rZ0.332, PZ0.004). Patients
were designated into five groups according to the initial treatment
regimens (See Table). During follow-up, pamidronate and
calcitonin treatments were also given in three and four cases,
respectively, in group 2. Initial median calcium levels were similar
(PZ0.244) among groups 2, 3, and 4 allowing comparison for
treatment efficiency. The time to achieve normocalcaemia was
comparable (PZ0.099) among groups 2, 3, and 4. However,
recurrence rate of hypercalcemia was significantly lower in group 4
compared to groups 2 and 3 (0 (0%), 2 (25%), and 3 (30%)
respectively, PZ0.02). Conclusion: In mild cases, hydration and
furosemide are sufficient. For moderate cases, some of the patients
given prednisolone require additional interventions (namely,
pamidronate and calcitonin) to restore normocalcaemia. Pami-
dronate use is associated with a similar time to achieve
normocalcaemia but with a lower recurrence rate. In severe
hypercalcemia, physicians tended to start combination of
treatments thus no comparison could be done with this group.
Funding: This work was supported by a grant from the Pediatric
Endocrinology and Diabetes Society, Turkey (2014-000522).
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Influence of Birth Weight and Total Body Less Head
Bone Mineral Contents in 10–18 Korean Adolescents:
Results from the Korea National Health and Nutrition
Examination Surveys 2008–2010
Won Kyoung Cho, Yoonji Lee, Moonbae Ahn, Yeon Jin Jeon, In
Ah Jung, Shin Hee Kim, So Hyun Park, Min Ho Jung, Byung-Kyu Suh

Department of Pediatrics, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background: In adolescents, as much as 51% of peak bone
mass is accumulating and reaching 40% of bone mineral density
(BMD) of adults. There are inconsistent reports on the
associations between birth weight (BW) and bone mineral
contents (BMC) in adolescents. Objective and hypotheses:
We try to investigate the association between BW and BMC in
adolescents. Method: Dual-energy x-ray aborptiometry assess-
ment (DXA) of 10–18 adolescents (malesZ474, femalesZ394)
recorded in the 5th Korean National Health and Nutrition
Examination Survey (KNHANES) 2008–2010 conducted by the
Korean Ministry of Health andWelfare were assessed in this cross-
sectional study. The subjects gestational age below 37 weeks and
over 42 weeks were excluded. BW, current height, current weight,
current BMI and clinical characteristics were compared according
to quartiles of BMC and areal BMD of total body less head (TBLH),
lumbar spine (LS) and femur neck (FN) according to age and sex.
Results: According to TBLH BMC quartile groups, there were
significant differences in BW (P for trendZ0.003 in males and
!0.0001 in females), current height (P for trendZ0.0002 in males
and !0.0001 in females), current weight (P for trend!0.0001 in
males and !0.0001 in females), and BMI (P for trendZ0.003 in
males and !0.0001 in females) and there were no significant
differences in age, maternal age, and gestational age. According to
LS BMC quartile groups, there were significant differences in BW
(P for trendZ0.034 in males), current height (P for trendZ0.0001
in males and !0.0001 in females), current weight (P for trend
!0.0001 in males and !0.0001 in females), and BMI (P for
trendZ0.003 in males and !0.0001 in females) and there were no
significant differences in age, maternal age, and gestational age.
According to FN BMC quartile groups, there were significant
differences in BW (P for trendZ0.008 in males and 0.020 in
females), current height (P for trend !0.0001 in females), current
weight (P for trend!0.0001 in males and !0.0001 in females),
and BMI (P for trend!0.0001 in males and !0.0001 in females)
and there were no significant differences in age, maternal age, and
gestational age. In males, BW showed positive correlations with
TBLH BMC (rZ0.132, PZ0.0247), NK_BMC (rZ0.137,
PZ0.0189), TBLH BMD (rZ0.108, PZ0.0458) and NK_BMD
(rZ0.119, PZ0.0414). However, BW showed only positive
correlation with TBLH BMC (rZ0.168, PZ0.044) in females. In
multivariate analyses, the odds ratio of having highest quartile
TBLH BMC (ORZ2.157, 95% confidence interval (CI), 1.362–
3.415) and highest quartile FN BMC (ORZ2.467, 95% CI, 1.183–
5.144) in males and highest quartile TBLH BMC(ORZ1.985, 95%
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CI, 1.125–3.503) in females according to BW were significantly
increased after adjusting for age, BMI, smoke, drink, exercise and
gestational age. Conclusion: TBLH BMC is positively related to
BW in Korean adolescents.
P3-644
Clinical and Molecular Characterisation of Patients
with Pseudohypoparathyroidism
Eungu Kanga, Yoon-Myung Kima, Ja Hyang Choa, Gu-Hwan Kimb,
Jin-Ho Choia, Han-Wook Yooa,b

aDepartment of Pediatrics, University of Ulsan College of Medicine,
Asan Medical Center Children’s Hospital, Seoul, Republic of Korea;
bMedical Genetics Center, University of Ulsan College of Medicine,
Asan Medical Center Children’s Hospital, Seoul, Republic of Korea

Background: Pseudohypoparathyroidism (PHP) is a hetero-
geneous group of disorders characterized by hypocalcemia,
hyperphosphataemia and Albright hereditary osteodystrophy
(AHO), resulting from abnormalities of GNAS. Objective and
hypotheses: This study investigated clinical features, outcomes,
molecular characteristics of patients with PHP and pseudopseu-
dohypoparathyroidism (PPHP). Method: Thirty one patients (15
males and 16 females) from 26 families with PHP1a, PHP1b, and
PPHP were enrolled. GNAS mutation analysis and methylation-
specific multiplex ligation-dependent probe amplification was
performed to assess genetic and epigenetic alterations. Clinical
data including presenting symptoms, outcomes, and endocrino-
logic findings were analysed retrospectively. Results: The age at
diagnosis was 7.04G5.2 years. Maternally-inherited GNAS
mutations were identified in 14 patients of PHP1a, and
paternally-transmitted mutations in 3 patients with PPHP. Twelve
PHP1b patients harboured paternal uniparental disomy. Two
patients of PHP1b demonstrated loss of methylation on exon 1A
of GNAS by heterozygote deletion of nearby STX16. Serum total
calcium and phosphorus levels at diagnosis were 7.24G2.04 mg/dl
and 7.2G2.11 mg/dl respectively. The parathyroid hormone
(PTH) and 25-hydroxyvitamin D3 levels were 367.70G
240 pg/ml and 28.54G16.66 ng/ml respectively. The age at the
start of calcium supplementation was 9.2G5.6 years. Five patients
(three PHP1a and two PHP1b) manifested subclinical hypo-
thyroidism earlier than the onset of hypocalcaemia, requiring
L-thyroxine therapy at age 2.0G1.8 years. Two PHP1b patients
were initially diagnosed with transient congenital hypothyroidism,
and presented with hypocalcaemic seizure at age 10 and 17 years
respectively. Conclusion: This study suggests that the mode of
clinical presentation of patients with PHP is bimodal: hypo-
thyroidism in the earlier age and hypocalcaemia later in childhood.
Long-term follow-up for growth patterns, pubertal progression,
obesity, thyroid functions, serum PTH, calcium, and phosphorus
levels should be assessed on a regular basis in order to introduce
appropriate treatment in these patients.
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Long Term Effects of Bisphosphonate Treatment in a
Case with Infantile Onset Severe form of Juvenile
Paget’s Disease
E Nazli Gonca, Z Alev Ozona, Gonul Buyukyilmaza, Ayfer Alikasifoglua,
Ozlem Simsekb, Nurgun Kandemira

aDepartment of Pediatric Endocrinology, Hacettepe University,
Ankara, Turkey; bDepartment of Genetics, Hacettepe University,
Ankara, Turkey

Background: Juvenile Paget’s disease is a rare autosomal
recessive osteopathy. Patients presenting in infancy develop severe
bone deformities and may never walk. Bisphosphonate therapy is
used to decrease bone turnover and it has generally good responses
in milder forms of the disease. However there is no long-term
experience of bisphosphonates in severe infantile forms. Case
report: A 9 month-old boy was referred to our clinic for bone
deformities. He was the third child of first degree cousins. He had
bilateral sensorineural hearing loss and delay in neuromotor
development. His height and weight were below the 3rd percentile.
He couldn’t move his extremities, even his mother couldn’t cuddle
him due to severe bone pain. Laboratory results showed normal
serum calcium, phosphate, parathormon levels but very high
alkaline phosphatase (1692 U/l; normal: 133–347). Bone ALP was
also very high. Radiographic findings demonstrated bowing of
femurs, widening of metaphysis and diaphysis of long bones,
thickening calvarium, and periosteal reaction. Genetic analysis
showed a large homozygous deletion in TNFRSF11B gene.
Intravenous pamidronate therapy was started at a dose of
1 mg/kg every 3 months. The bone pain alleviated, motor
development improved, ALP and periosteal reaction in bones
decreased with the treatment. After 2 years of treatment, clinical
findings began to deteriorate, so yearly dose of pamidronate was
increased with a more frequent infusion schedule (every 2 months).
At 4.5 years of age, bilateral humerus fractures developed and bone
pain recurred restricting his movements. ALP was high (1577 U/l).
Switching to another bisphosphonate zoledronic acid had a quick
effect in alleviating bone pain. Conclusion: Intravenous pami-
dronate therapy is very effective in reducing bone pain, improving
the bone deformities and motor development in infantile onset,
severe form of juvenile Paget’s disease. However this effect is
transient. Changing to another bisphosphonate is an alternative
treatment in case of resistance to pamidronate therapy.
P3-646
Diagnosis and Management of Gorham-Stout
Disease: A Protocol Proposal
Natascia Di Iorgia,b, Elisabetta Godanob, Alberto Di Masciob,
Nadia Vercellinoc, Flavia Napolib, Pietro Dalmontec,
Mohamad Maghniea,b

aUniversità degli Studi di Genova, Genova, Italy; bUOSD di
endocrinologia clinica e sperimentale, Istituto G Gaslini, Genova,
Italy; cUnità Cardio-Vascolare, Istituto G. Gaslini, Genova, Italy
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Background: Gorham-Stout syndrome (GSD) is a rare
disorder characterized by lymphangiomatosis, osteolysis and
potentially lethal in the presence of chilothorax. Objective and
hypotheses: As the management of GSD is not univocal and
outcomes are unpredictable we build a multifaced protocol in
order to study its natural history, biomarkers of bone disease and
to treat uniformly patients. Method: Seven patients (five males,
two females, 3 months–26.0 yrs) with GSD confirmed by biopsy
underwent clinical, biochemical (Ctx, BAP, PTH, 25OHD,
D-Dimer, karyotype, CGH-array) and imaging evaluations (total
body- (TB) and spine DXA and STIR total body MRI) at baseline
and than yearly. All patients presented osteolysis at baseline
(clavicle nZ1, ribs nZ2, femur nZ1, sternum nZ1, omerus
nZ1, scapula nZ2, ulna nZ1, cranial basis) and one lately
(parietal bone), three reported pathological fractures (clavicle
nZone female, femur nZone male, rib nZone male) and four
chylothorax. Three males underwent INFa2b treatment, two
males pamidronate, two males and one female zolendronate
therapy. Results: One male and female presented reduced TB and
two males and one female reduced spine bone mineral density
(z-scores between K2.8 and K1.1) with mildly increased bone
turnover markers and elevated D-Dimer at baseline and during
recidivism of bone or pleura. TB Stir MRI revealed aspecific
involvement (hyperintensity in STIR and hypointensity in T1) of
multiple skeletal sites far from the primary localization in all and
new foci of disease in two subjects. Five patients reached 4 years
follow up; subjects on bisphosphonates displayed increase in BMD
of about 1 z-score and all a sensible reduction of D-Dimer and
pain. Karyotype and CGH were normal. Conclusion: As
chilothorax may be the early complication of a massive osteolysis
in GSD, a multidisciplinary team is warranted. Our preliminary
findings suggest i) the potential usefulness of STIR TB MRI
technique in detecting early skeletal foci of disease, although
further studies are needed and ii) the potential of disease control
by anti-angiogenic and anti-reabsorption therapies.
P3-647
Vitamin D Dependent Rickets Type 1A with Genetic
Analysis in Three Chinese Children
Wenjing Li, Chunxiu Gong, Liya Wei

Capital Medical University, Beijing Children’s Hospital, Beijing,
China

Background: Vitamin D dependent rickets type 1A
(VDDR1A) is a rare disease caused by CYP27B1 mutations
which encodes vitamin D 1a-hydoxylase. Objective and
hypotheses: Vitamin D dependent rickets type 1A features of
three Chinese cases with CYP27B1 mutations and report the
experience of medication for severe hypocalcaemia. Method:
Summarise their clinical features analyse the CYP27B1 and
vitamin D receptor (VDDR) mutations. Results: There were
one 1.2 years boy and two girls of 2 and 2.7 years old on their
admissions. All of them had typical signs of rickets. Two had
pathological fractures and predominant lower limbs deformities
while one girl only presented with delayed walking until she was
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Table 1. The CYP27B1 gene mutations in the three patients (for abstract P3-647).

Case Mutation Changed structure Protein

1 485TOA/1086TOA Missense/synonymous 162 VOD/362 TOT
2 1325CCCACCC,ins/1375,COG Frame shift/missense Truncated/459ROG
3 1325 CCCACCC,ins/1442 A del Truncated/frame shift Truncated/protein changed
2 years old. They had hypocalcaemia (1.17–1.59 mmol/l), high
alkaline phosphatase level (904.6–2240 U/l) accompanied with
elevated PTH level (492.3–1238.4 pg/ml). Serum 25-(OH) D3

levels were normal to high 27–105.2 ng/ml and 1.25–(OH)2D3

levels were low(3.21–10.02 pg/ml). In genetic analysis, they were
all shown to have compound heterozygous mutations of CYP27B1
gene (see table 1). All patients were treated with calcium and
calcitriol. Two of the female patient can stand up steadily 3 months
after treatment and walk steadily 6 months later. A female patient
suffered from ‘bone hungry syndrome’ was taken calcium
intravenous infusion continuously for 3 days. The male patients
died of severe pneumonia 1 month after discharged. Conclusion:
Patients with VDDR 1A have a wide spectrum of clinical
manifestations varying from mild to severe, even pathogenic
fractures. They can be cured by high dose calcitriol and calcium
supplementation. Intravenous injection may be needed because of
severe bone hungry. The mutation of c.1325 CCCACCC might be
a hot spot of CYP27B1 in VDRR1A, which has been reported in
several of families.
P3-648
A Novel Mutation in CYP24A1 Gene in an Infant with
Severe Hypercalcaemia and Unique Neurological
Presentation
Yael Levy-Shragaa,b, Orit Pinhas-Hamiela,b, Dganit Dinourb,c,
Dalit Modan-Mosesa,b

aPediatric Endocrine and Diabetes Unit, Sheba Medical Center,
Edmond and Lily Safra Children’s Hospital, Ramat Gan, Israel;
bSackler School of Medicine, Tel-Aviv University, Tel Aviv, Israel;
cDepartment of Nephrology and Hypertension, Sheba Medical
Center, Ramat Gan, Israel

Background: Loss of function mutations of CYP24A1,
encoding vitamin D-24-hydroxylase, have been recently identified
in idiopathic infantile hypercalcemia (IIH), a rare entity which
may lead to severe complications. Objective: We describe a
unique neurological presentation in an infant with IHH due to a
novel CYP24A1 mutation. Case presentation: The patient was
born at term after normal pregnancy to healthy non-consangui-
neous parents. He presented at age 7 months with weakness,
failure to gain weight, and developmental arrest in the preceding
2 months. Physical examination revealed pale, thin, apathetic
infant with severe hypotonia and tonic upward gaze. Laboratory
investigation revealed severe hypercalcemia of 20.3 mg/dl (normal
7.2–10), ionized calcium 2.7 mmol/l (normal 1.0–1.2), phosphate
3.8 mg/dl (normal 4.7–8.0), PTH!3 pg/ml (normal 16–87),
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25-hydroxy-vitamin D 53 ng/ml (normal 30–100), and
1.25dihydroxy-vitamin D 92 pg/ml (normal 20–100). Urine
calcium excretion was elevated, with calcium/creatinine ratio of
2.3 (normal for age !0.8). Renal ultrasonography demonstrated
normal-sized kidneys without nephrocalcinosis. After acute
management with fluids, diuretics, pamidronate and calcitonin,
calcium level decreased to 9.6 mg/dl, and the patient was
discharged on low-calcium formula with no supplemental vitamin
D. A month later, calcium level increased to 12.9 mg/dl and he
received a second dose of pamidronate. Currently, the patient is
13 months old, with normal calcium level with no additional
treatment; however, the neurological symptoms did not
completely resolve. DNA was extracted from whole blood and
full sequencing of the coding regions of the CYP24A1 gene was
performed and revealed that the patient is a compound
heterozygote of two mutations: E143del in exon 2 (a mutation
that has been previously reported) and a novel truncating
mutation in exon 8 (c.995_1001delCAAACAG). Each parent
carried one of the mutations. The result of whole exome
sequencing is pending. Conclusion: This patient presents a case
of severe hypercalcaemia and to a novel CYP24A1 mutation
associated with neurologic deterioration and tonic upward gaze
that have not been previously reported in IHH.
P3-649
Continuous 1–34 rhPTH Therapy in a Girl with a
PTH-Gene Defect
Diana-Alexandra Ertl, Adalbert Raimann, Gabriele Haeusler

Medical University of Vienna, University Cl. for Pediatrics and
Adolescent Medicine, Vienna, Austria

Case presentation: We recently started a 9-year-old girl with
hypoparathyroidism due to a mutation in the PTH gene on a
pump therapy with 1–34 rhPTH. She has received calcitriol and
calcium since the age of 4 months. Bilateral nephrocalcinosis stage
II/III was diagnosed at a young age. So far, her renal function
remains normal. During the last 18 months symptomatic
hypocalcemic episodes have become more frequent despite
increased calcium and calcitriol doses. Continuous rhPTH therapy
was considered, encouraged by positive reports in the literature.
4 weeks before rhPTH therapy started, we gave her an i.m. depot
with 100.000IU of 25-OH-D and stopped calcitriol therapy. The
initial rhPTH dose was 0.5 mg/kg per day. Serum calcium,
phosphate, crosslaps (CTX), osteocalcin and 1–34 PTH were
measured every 2 h during the first 48 h of therapy. We observed
mild nausea at the beginning of the therapy, when the calcium
levels increased. The calcium: creatinine ratio in urine normalized
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during the first 24 h and gradually increased over the next 48 h,
which together with serum calcium levels in the upper normal
range made a decrease in dose necessary. After 2 weeks, serum
calcium levels of around 2.5 mmol/l have been established without
additional oral calcium supplementation. However, urinary
calcium excretion is still high. We documented interesting courses
of endogenous calcium regulation in this human model of genetic
PTH deficiency during the first days of exposure to rhPTH
therapy. Both P1NP and osteocalcin levels increased by approx.
20% in the first 12 h of therapy in parallel with an initial increase
in serum calcium. Levels then dropped to sub-baseline after 24 h.
Regarding bone resorbtion, there was a biphasic elevation of CTX
during continuous rhPTH application: CTX levels dropped after
an initial peak in the first 24 hours but increased again after
approx. 4 days. We speculate that after an initial effect on bone
resorbtion, PTH-induced maturation of osteoclast precursors led
to the delayed effects observed after 96 h. We hypothesize that
activation of bone resorbtion rather than increased calcium uptake
accounts for most of the initial increase in serum calcium during
rhPTH treatment.
P3-650
Prevalence of Vitamin D Deficiency in Sickle Cell
Anaemic Children in Jos, Nigeria
Ibrahim I Aboka, Rensom Mukuwhanab, Katja Konradc,
Selina Okolod

aJos University, Teaching Hospital, Plateau, Nigeria; bPediatric
Endocrinology Training center Africa, Nairobi, Kenya; cDepartment
of Pediatric Endocrinology and Diabetes, Elisabeth Hospital, Essen,
Germany; dJos University, Teaching Hospital, Plateau, Nigeria

Background: Children with SCA are six times likely to be
vitamin D deficient. The prevalence of VDD in SCA is 65–100%
(USA, Jeddah, Spain, England). Reasons for these include:
recurrent illness, hospitalization, Increase resting energy expendi-
ture, poor appetite, inadequate food intake, increased energy &
micronutrient needs and probably excessive body covering. VDD
in SCA is associated with increasing co morbidities. However,
there are no studies from Nigeria the country with the highest
burden of SCA. Assessing the vitamin D status of SCA children is
the first step towards addressing this challenge. Objective and
hypotheses: To determine the vitamin D status of children with
sickle cell anaemia. Method: SCD-SS aged 2–18 years, who
consent/assent to participate with no clinical evidence of extensive
skin diseases, Liver disease, renal failure were enrolled into the
study. Data was collected using a pre tested structured
questionnaire. Blood samples for bone biochemistry (calcium,
alkaline phosphatase & phosphorous) and 25 hydroxy vitamin D
assay were collected and analyzed. Data was analyzed using Epi
info CDC software version 3.6.1. A P-value!0.05 was considered
significant. Ethical review board of the Jos University Teaching
Hospital. Results: The mean Serum 25 hydroxy vitamin D was
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14.2C6.7 ng/dl (range 6.35–34.8 ng/dl). Vitamin D deficiency was
reported in 88.5%. 31% of subjects had vitamin D levels below
10 ng/dl. VDD was not associated with gender, religion, social
class, but associated with age (PO0.05). Conclusion: VDD is
prevalent in 88.5% of children with SCA in Jos with 31.0% having
severe deficiency (!10 ng/dl). Children older than 10 years are
more affected. Funding: PETCA research grant.
P3-651
Vitamin D Level and Vitamin D Receptor DNA in
Children with Diabetes Mellitus Studying Sequence
Analyse and Polimorphism
Murat Doğan, Muazzez Didin, Keziban Bala, Sultan Kaba

Pediatrics, Yuzuncu Yil University, School of Medicine, Yuzuncu Yil
University, Van, Turkey

Aım: İn this prospective planned study, it was aimed to study
relationship between vitamin D level and vitamin D receptor gene
polimorphism in patients with type l DM aged 0–18 years old.
Methods and materials:We enrolled total 165 children in which
101 new and old diagnosed to WHO criterias TIDM patients from
0–18 years old and 64 chıldren as control group who were matched
with gender and age. İn all cases serum Ca, P, PTH, ALP, Mg,
albumine, 25-OH vitamin D and vitamin D receptor gne
polimorphisms (Bsml, Apal, Taql, Fokl and Cdx-2) and also in
patients insulin, C-peptide, HbA1c levels were studied. DNA
izolations were obtained from patients and control group’s
peripheral blood samples for VDR gene polimorphism. Fındıngs:
43 (%42.6) of TIDM patients were female, 58 (%57,4) male. 30
(%46.9) of control group were female, 34 (%56.1). Mean age in
patients was 11.69G3.70 in control group was 10.7G6.14 years.
Mean vitamin D level in TIDM patients was 14.32G6.14 ng/ml, in
control group 14.17G14.42 ng/ml and no statistical difference was
found in vitamin D level between two groups (PO0.05). Vitamin
D level in %82.7 male TIDM patients was low. %55.1 of these
patients were vitamin D insufficient, %27.5 vitamin D deficient.
Vitamin D level was low in %81.3 of female patients with TIDM
%39.5 of these patients were vitamin D insufficient and % 41.8
vitamin D deficient. No significant difference was found in low
level of vitamin D between male and female patients with TIDM
(PO0.05). Altough there was no statistical significant difference in
VDR gene polimorphisms with neither vitamin D quantative level
nor categorical arrangement (deficient,insufficient and normal), in
correlation analyses, significant positive correlation was confirmed
between Fokl polimorphism and age, body weight and BMI level in
control group. For Fokl polimorphism when adjustment was done
to values above to patient and control groups, there was statistical
significant difference in Fokl polimorphism in patient and control
groups (PO0.05). Also in correlation analyses while positive
correlation was found between Fokl-Bsml and Bsml-Apal, negative
correlation was found between Bsml-Taql and Apal-Taql. When
patients with TIDM compared with control group no statistical
significant difference was found in vitamin D gene polimorphism
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(Bsml, Taql, Apal, Fokl and Cdx-2) (PO0.05). Results: İn our
study while there wasn’t any relationship between patients with
T1DM vitamin D receptor gene polimorphisms (Bsml, Taql, Apal,
Fokl and Cdx-2) it seemed as if polimorphism in Bsml or Apal and
polimorphism in Taql effected each other adversly. Also while no
significant difference was found in serum vitamin D level in both
groups, no statistical significant correlation was determined
between metabolic control and serum vitamin D level in patient
group (PO0.05). Our study andn other contraversary studies
results show that further clinical studies which will be done with
same population and larger series are needed to assess anterograde
vitamin D effect on TIDM development and VDR gene
polimorphism. Funding: Proje 2014-TF-U059.
P3-652
Endocrine Function, Vitamin D and Bone Mass Status
in b-Thalassemia Major
Ayça Altincik, Mehmet Akin

Denizli State Hospital Clinic of Pediatrics, Denizli, Turkey

Background: Thalassemia major is a hemoglobin disorder
characterized by regular transfusion requirement. Despite the
regular transfusions and advanced iron chelation protocols,
endocrine complications have been reported as the frequent
morbidities of the disease. Objective and hypotheses: The aim
of the study was to i) investigate the prevalence of endocrine
complications, ii) to examine the relationship between endocrine
complications and metabolic parameters, iii) to investigate vitamin
D status and bone mineral density in these patients. Method:
Clinical data of 85 thalassemia major patients (46 females, 38
males) with a mean age 19.35G9.5 years (3.48–53.90 years) were
evaluated from the thalassemia clinic in a single centre, in Turkey.
Height and weight measurement, pre-transfusion haemoglobin,
serum ferritin, calcium, phosphorus, alkaline phosphatase, free
thyroxine, TSH and vitamin D concentration were examined. Age,
gender, disease history, drug usage, chelation protocol, bone
mineral density data were recorded from case files. Results:Mean
ferritin was 1991.14G1789 ng/ml, mean haemoglobin was 8.84G
0.71. 73 (86.9%) of the patients were on chelation therapy with
deferasirox, remaining were on deferiprone and/or deferoxamine
treatment. Mean serum vitamin D concentration was 16.45 ng/dl,
BMD was 0.85G0.14 g/cm2. Lumbar spine corrected z-score was
0.44G1.08 in children, T-score was K2.05G1.11 in adults. There
was a negative correlation between BMD and vitamin D, ALP
levels (rZK0.261, PZ0.04, rZK0.48, P!0.01 respectively).
Three patients had diabetes and were on insulin therapy, three had
impaired glucose tolerance, seven had hypogonadism, three had
hypothyroidism. Among 84 patients, 45 (53%) were in pediatric
age group (%18 years old), 16 out of 45 (35%) patients have short
stature (height SDS %K2).One patient was on somatropine
therapy. Conclusion: Most frequent complication was vitamin D
deficiency and osteopenia/osteoporosis in our cohort. We want to
highlight the importance of vitamin D replacement and early
prevention of osteoporosis in thalassemia patients.
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Late Sequel of Meningococcemia: Presenting as
Skeletal Dysplasia
Gülcan Seymen Karabuluta, Aysegül Büte Yüksela, Yasemin Alanayb,
Sukru Hatuna

aPediatric Endocrinology, Kocaeli University, Kocaeli, Turkey;
bPediatric Genetics, Acibadem University, Istanbul, Turkey

Background: Although there is considerable literature dealing
with the diagnosis, initial management and early complications of
meningococcemia, data about late complications is scarce. Growth
plates may be influenced permanently by ischemia leading to late
orthopedic complications such as leg length discrepancy, angular
deformity and distorted body proportion. We present a patient
with disproportionate short stature due to late squeal of
meningococcemia who was misdiagnosed and followed as skeletal
dysplasia for many years. Case presentation: A 12–year-8-
month-old boy was referred for short stature, limb length
discrepancy and angulation of legs which became apparent at
5 years of age who was diagnosed and followed as skeletal dysplasia
before. He was born at term as child of healthy non-
consanguineous parents. His birth weight was 3,250 g and height
50 cm. At 5 months of age he was hospitalized in an ICU for
20 days due to meningococcemia. He survived with phalangeal
amputations. He later had surgery for the correction of genu
varum at age 4 years. His height was 125 cm (K3.77 SDS), weight
57.8 kg (0.97 SDS) and BMI 37 kg/m2 (3.68 SDS). Sitting height to
height ratio (0.61) was increased, ‘arm span-height’ was decreased
(K8 cm, !K2 S.D.) with mesomelic shortening of both upper and
lower extremities.The right leg was 3 cm shorter than left leg with
genu varum deformity despite corrective surgery. Second and
fourth distal phalanges of right hand and distal phalanx of the fifth
finger on the left were amputated. Soft tissue scarring of the scalp,
both wrists, forearms and legs including ankles were also noted.
Most striking radiological feature was early closure of epiphysis
and resultant herniation into metaphyseal bone giving ‘ball and
socket’ sign in extremities. In light of similar cases reported in
literature and with almost identical radiological features
mentioned above, we confidently conclude that he is suffering a
post-meningococcal late skeletal sequelae. Conclusion: Epiphy-
seal growth plate injury secondary to ischemia during infantile
meningococcemia may be insidious initially and may present years
later with skeletal disturbances. Referrals for disproportionate
short stature and possible skeletal dysplasia must not blind
paediatricians in the field towards relevant clinical history taking.
P3-654
LRP5 Mutation in a Boy with Osteopetrosis and
Normal Stature Despite Low IGF1 Levels
Soraya Milania, Wilson Araujo da Silva Jrb, Greice De Molfettab,
Dalila Zanetteb, Thiago Hirosea, Bruna Garciaa, Raphael Liberatore
Jra, Francisco Albuquerque de Paulac, Carlos Martinelli Jra
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aDepartment of Paediatrics, Ribeirâo Preto Medical School-USP,
Ribeirão Preto, Brazil; bDepartment of Genetics, Ribeirão Preto
Medical School-USP, Ribeirão Preto, Brazil; cDepartment of
Medicine, Ribeirão Preto Medical School-USP, Ribeirão Preto, Brazil

Background: Osteopetrosis is a genetic disorder characterised
by increased bone mass due to defective osteoclast formation and
function. The genetic basis of this disease has been largely
uncovered. Osteopetrosis is commonly associated with short
stature but serum IGF1 and spontaneous or provocative GH levels
are usually within the normal range. Thus, GH/IGF1 deficiency is
unlikely to be the cause of the short stature of these patients. Aim:
To study the underlying genetic mechanisms and the GH/IGF1
axis of a tall patient with radiological features of osteopetrosis.
Methods: A 19 year-old male patient with osteopetrosis was
studied. His final height was 179 cm (0.43 SDS), above family
target height. The patient was first seen in the clinic at the age of
14 years due to delayed puberty (G1P1). Bone-age investigation
showed increased bone mass and bone densitometry was
performed. Blood samples were obtained for molecular analysis
and laboratory tests for pituitary function were carried out.
Results: Lumbar spine bone mass was increased (z-scoreZC5.1).
Calcifications were present within the skull base but the brain MRI
was normal. At the age of 16 years, the patient had a femural
fracture with abnormal consolidation. Heterozygous mutation of
LRP5 gene was detected: A1330V (GCGOGTG) (C/T). Serum
IGF1 levels were consistently low (!K2 SDS) for his age and
pubertal stage. Provocative tests performed after priming with
sexual steroids (15 and 16 years) or testosterone replacement
(19 years) resulted in undetectable GH but normal cortisol levels.
Conclusion: This patient represents an uncommon case of
osteopetrosis, with final height above the target height and very
low GH/IGF1 concentrations. A de novo mutation was present
in the LRP5 gene, which causes autosomal dominant type 1
osteopetrosis. However, further studies are necessary to evaluate
the relationship between these molecular findings and the normal
growth rate observed in spite of the extremely low serum GH and
IGF1 levels.
P3-655
A Longitudinal, Prospective, Long-Term Registry of
Patients with Hypophosphatasia
Agnès Linglarta, Wolfgang Höglerb, Craig Langmanc,
Etienne Mornetd, Keiichi Ozonoe, Cheryl Rockman-Greenbergf,
Lothar Seefriedg, Camille Bedrosianh, Kenji P Fujitah, Alex Coleh,
Priya Kishnanii

aParis-Sud University, APHP and INSERM U1169, Paris, France;
bBirmingham Children’s Hospital, Birmingham, UK; cNorthwestern
University and Lurie Children’s Hospital, Chicago, IL, USA; dCentre
Hospitalier de Versailles, Le Chesnay, France; eGraduate School of
Medicine, Osaka University, Osaka, Japan; fUniversity of Manitoba,
Winnipeg, Canada; gUniversity of Würzburg, Würzburg, Germany;
hAlexion Pharmaceuticals, Cheshire, CT, USA; iDuke University
Medical Center, Durham, NC, USA
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Background: Hypophosphatasia (HPP) is a rare, inherited
metabolic disease characterised by bone mineralisation defects and
osteomalacia, and systemic manifestations, including seizures,
respiratory insufficiency, muscle weakness, nephrocalcinosis, and
pain. The biochemical hallmark of HPP is low serum alkaline
phosphatase activity, resulting from loss-of-function mutations in
the gene encoding tissue non-specific alkaline phosphatase. HPP
presents a broad spectrum of disease severity classically defined
by age at onset of symptoms (perinatal/infantile, juvenile, adult,
odontohypophosphatasia (dental symptoms only), and ‘benign’
prenatal), with recognized overlap between, and range of severity
within, these forms. The rarity of HPP combined with its variable
expressivity presents considerable challenges in the diagnosis and
understanding of the disease. Objective: Here we describe the
design of an HPP Registry, which will enable better character-
ization and understanding of the epidemiology and clinical course
of HPP through collection of demographic and longitudinal
clinical data. Method: This multinational, observational, pro-
spective, long-term registry will enroll S500 patients. Patients of
any age with HPP will be included, except for those participating
in Alexion-sponsored clinical trials. Sites will conduct the study in
accordance with local regulations. Available patient data will be
collected retrospectively via chart review at baseline and thereafter
at intervals %6 months in the course of routine clinical care.
Performance of new clinical procedures is not required. Results:
Data collected will include patient demographics; diagnosis
methodology; HPP disease history, including dates of onset and
diagnosis; family history; clinical manifestations; and genotype.
Data frommedical and laboratory assessments specific to HPP will
be recorded. Standardized questionnaire instruments will be used
to quantify patient-reported burden of disease, functional
status/disability, and quality of life. Conclusion: The HPP registry
will provide a detailed longitudinal profile of patients with HPP,
including demographics, diagnosis patterns, genotype-phenotype
correlations, country-specific findings, and impact of HPP on daily
activities and quality of life. Conflict of interest: Funded by
Alexion Pharmaceuticals. All authors are members of HPP
Registry Scientific Advisory Board. CB, KPF, AC are employees
of Alexion. PK, CRG, LS, EM, WH received honoraria from
Alexion. CL, KO, AL received consultancy fees from Alexion.
P3-656
Retrospective Evaluation of Patients Diagnosed as
Nutritional Rickets: A Single Centre Study
Meryem Karaca, Semra Çağlar Çetinkaya, Melikşah Keskin,
Zehra Aycan

Dr Sami Ulus Obstetrics and Gynecology and Pediatrics Training
and Research Hospital, Ankara, Turkey

Background: Nutritional rickets continues to be an important
health care problem. Its incidence has decreased in our country
following the free vitamin D distribution that started in 2005 but
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it continues to stay on the agenda as a preventable disorder. Aim:
Our aim was to evaluate patients diagnosed with nutritional rickets
following the vitamin D supplementation program. Method: We
evaluated patients diagnosed with nutritional rickets between 2006
and 2011 at the Dr Sami Ulus Obstetrics and Gynecology and
Pediatrics Training and Research Hospital. Nutritional rickets was
defined with rickets-specific radiological findings and one of
elevated alkaline phosphatase or decreased 25OHD in addition to
hypocalcaemia and the response to treatment. Results: The 93
nutritional rickets patients consisted of 39 (41%) girls and 54
(59%) boys. The mean age was 19.1G35.1 months. The patients
had presented mostly in February and May and only 20% had been
receiving vitamin D supplementation. A concurrent disorder was
present in 46%. The most common sign at presentation was
hypocalcaemic seizure (28%, n: 26). The physical examination
usually revealed widened wrists and rachitic beads. Hypocalcaemia
was present in 46 (n: 43) and stoss therapy had been administered
to 53% (n: 49). Conclusion: The 400 IU vitamin D supple-
mentation dose needs to be revised and the program made more
widely available. The rickets incidence in infants aged 0-3 months
has decreased but the fact that it continues to be present
emphasises the importance of providing vitamin D supple-
mentation to pregnant and nursing women.
P3-657
Discrepancy in Bone Age Rating Using
Tanner-Whitehouse Rating and Automated
Bone Age Determination in a Child Who was Later
Diagnosed with Metaphyseal Dysplasia
Niels Birkebæk, Michel Hellfritzsch

Aarhus University Hospital, Aarhus, Denmark

Background: In the last 50 years bone age has been manually
evaluated using the method of Tanner and Whitehouse. Recently
automated image analysis has been introduced for bone age
determination. The automated method shows good agreement
with manual evaluation; further, the precision of the automated
method may be higher compared to the manual method.
Objective and hypotheses: To report on the discrepancy of
bone age determination using the manual TW2 method and the
automated – boneXpert – TW3 method in a patient with
metaphyseal chondrodysplasia. Method: A 4.8 year old girl was
admitted due to nanismus with a height of 92 cm (K31⁄2 S.D.) and a
weight of 15 kg (K1.5 S.D.). Her birth weight was 3.6 kg and birth
length was 48 cm. Parents were ethnic Danish and 183 and 180 cm
respectively. The girl suffered no chronic diseases, had normal
thyroid function, a normal growth provocative test and a normal
female karyotype. She had a manual and automated bone age
determination at the ages of 5.9 and 8.5 years. Further, she had a
whole body x-ray examination and genetic examination. Results:
At 5.9 years old the bone age was 6.7 years (manual) and 4.1 years
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(boneXpert) respectively, and the radiologist suspected bone
disease. At 8.5 years old the bone age was 9.1 years (manual) and
5.4 years (boneXpert) respectively. Whole body x-ray examination
was compatible with metaphyseal chondrodysplasia – McKusick
type. Genetic examination confirmed the radiologic diagnosis with
a homozygous pathogenic mutation-g.70AOG – in the RMRP
gene. Conclusion: Children with metaphyseal dysplasia may show
significant discrepancies in bone age when rated with the manual
TW2 method and the automated – boneXpert – TW3 method.
This may hamper adult height prediction. The manual method has
the opportunity of evaluating bone structure and come up with
proposals for further examinations.
P3-658
Vitamin Levels in Pregnant Women and in Cord Blood
in Newborn in Our Area – Preliminary Results
Maria Ruiz del Campo, Yolanda Ruiz del Prado,
Yoana Yerro Chocarro, Jose Julian Revorio Gonzalez

Hospital San Pedro, Logroño, Spain

Background: There is increasing interest in vitamin D
nutrition during pregnancy because of widespread reports of a
high prevalence of low vitamin D status in pregnant women in
high-latitude areas. It has been related to adverse events in mother
and child. Neonates present a greater risk of hypocalcaemia,
rickets and a higher incidence of infections during the 1st year of
life. Objective and hypotheses: Real situation of pregnant
women and newborn in relation of phosphorous-calcium
metabolism. Method: Prospective descriptive study between
January and July 2015 (preliminary results). Plasma 25(OH)D,
calcium, phosphorous, magnesium and PTH levels were measured
in third trimester of pregnancy and in cord blood at birth. Clinical
history epidemiology data were collected and a nutritional survey
was made on maternal vitamin D and calcium intake and degree of
sun exposure. Results: 85 pregnant women and newborn were
studied. 25OHD was analyzed mean 9.93 ng/ml (range 4–23.9),
calcium 8.67 mg/dl (5–10.20). Mean 25(OH)D value in cord blood
was 10.38G5.8 ng/ml. Vitamin D deficiency (25(OH)D
!20 ng/dl) was present in 95,2% IC 95% (88.4–98.7)of pregnant
women and newborns. We found a statistically significant
relationship between maternal vitamin D levels and race, Africans
had lower levels. We didn’t find differences between vitamin
supplementation during pregnancy. In 41% of women vitamin D
and calcium intake was adequate. There was no association
between 25OHD in pregnancy and birth somatometry. We didn’t
find differences in type of delivery or preterm birth. Conclusion:
The prevalence of vitamin D deficiency in pregnant women was
very high after the winter months and in their offspring. Calcium
and vitamin D intake during pregnancy are inadequate in our area
so it is necessary to develop healthy programs. Further studies are
necessary to determine optimal vitamin D intakes for pregnant
and lactating women as a function of latitude and race.
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Vitamin D Status in Romanian
Children 0–18 Years – Should we be More Careful
Regarding Supplementation?
Adela Chirita-Emandia, Maria Puiua,b

aUniversity of Medicine and Pharmacy ‘Victor Babes’, Timisoara,
Romania; bEmergency Hospital for Children ‘Louis Turcanu’,
Timisoara, Romania

Background: In Romania (latitude 48815’N to 43840’N),
vitamin D supplementation is a common practice mostly in 0–2
year old infants. No published information is available regarding
vitamin D status in Romanian children. Objective and
hypotheses:We aimed to evaluate the seasonal and age variation
of vitamin D status in a large Romanian pediatric patient
population. Method: 1 395 individuals, 0–18years, from across
Romania had performed 1–699 vitamin D assessments (2012–
2014) in a chain of private laboratories (Bioclinica). Vitamin D
(25-hydroxyvitamin D2 and 25-hydroxyvitamin D3) was
measured using High Performance Liquid Chromatography.
Vitamin D levels were classified as severe deficiency!10 ng/ml,
deficiency?10–20 ng/ml, insufficiency 21–29 ng/ml, sufficien-
cyS30 ng/ml, potentially harmful 100–150 ng/ml and toxicity
O150 ng/ml. Results: Female to male to ratio was 1:1.3. Mean
vitamin D levels increased from April (36.9 ng/ml) to September
(44.8 ng/ml) and decreased from October (43.9 ng/ml) to March
(32.6 ng/ml). Mean vitamin D levels were 68.9 ng/ml before the
age of one and 56.6 ng/ml in 1–2 years old’s, significantly higher
than for the older ages (mean 26.6 ng/ml ages 3–18 years). There
was no gender difference for mean vitamin D. Children under the
age of 1 year (nZ233) presented the highest percentage of vitamin
D toxicity (3.4%) and possibly harmful levels (9.4%). Conclusion:
25-hydroxyvitamin D levelsO100 ng/ml were relatively prevalent
in children 0–1 year old (12.8%). This might be attributed to
supplementation errors and the fact that high-risk individuals
were more likely to visit for medical check-up. Nonetheless, it
stresses on the need to increase awareness on the importance of
preventing Vitamin D supplementation administration errors in
young age. Funding: Maria Puiu was financed under the
Operational program: Development of existing infrastructure
and creation of new infrastructure (laboratories, research centers).
POSCCE-A2-O2.2.1-2013-1 in the Center of Genomic Medicine
from the University of Medicine and Pharmacy ‘Victor Babes’
Timisoara.
P3-660
4 Years Follow-Up for 25OHD and iPTH in Vitamin D
Substituted Patients with Diabetes Mellitus 1: An
Unicentric Prospective Study
Claudia Weissenbacher, Julia Roeb, Carmen Sydlik, Susanne
Bechtold Dalla Pozza, Michael Marx, Heinrich Schmidt

University Childrens Hospital, Munich, Germany
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Background: Vitamin D deficiency/insufficiency seems to
occur frequently in children and teenagers but it is a matter of
debate if limits (!20 ng/ml; !30 ng/ml) are correct. Besides its
effect in bone metabolism Vit-D is also supposed to have a positive
influence in diabetes mellitus 1 (DM1). Objective and
hypotheses: To study 25OHD and iPTH values in a group of
patients (pts) (nZ57) with DM1 without Vit-D substitution
(2011), with 1000 I.E./d (2012 and 2013) and 2000 I.E./d (2014).
Method: nZ57 pts (age: 7–17) followed for 4 years; 2011 no
Vit-D, 2012, 2013, 2014 from October–March on Vit-D; one blood
sample each year (January–March: iPTH and 25OHD). Pts and
parents were asked about compliance. Subgroups due to 25OHD:
i) !10 ng/ml (I.a. patients who refused to take Vit-D and I.b.
Vit-D was taken.); ii) 10–20 ng/ml (II.a and II.b like before), iii)
20–30 ng/ml (III.a, III.b) and iv) O30 ng/ml (IVa, IVb.). Results:
2011 (no Vit-D): I: 19% of pts, iPTH: 51 pg/ml (30–99.5), II: 64%
of pts, iPTH: 47.8 pg/ml (29.4–58.8), (83% of pts had 25OHD
!20 ng/ml), III: 14.2% of pts, iPTH: 31.1 pg/ml (21.2–40.9), IV:
2% of pts, iPTH: 23.6. 2012: (1000 I.E./d): I.b.: 1.7% of pts, iPTH:
38.9 pg/ml; II.aCII.b: 29.3% of pts, II.a, iPTH: 45.7 (27.7–62.6)
pg/ml, II.b. iPTH: 51.2 (38.9–59.7) pg/ml, III.aCIIIb: 32.7% of pts,
III.a.: 40.08 (34–55.6) pg/ml, III.b.: 40.8 (22.1–62.3) pg/ml, IV.a.C
IV.b.:29.3% of pts, IV.a.: 42.4 (42.3–42.7) pg/ml, IV.b.: 39.1 (22.0–
55.3) pg/ml. 2013 (1000 I.E./d): data similar to 2012, 2014 (2000
I.E./d): I.a.CI.b.: 4% of pts, I.a.: 35.7 (23.2–48.3) pg/ml, I.b.:none,
II.a.CII.b.: 22% of pts, II.a.: 51.4 (42.4–56.2) pg/ml, II.b.: 69.6
(59.9–86.2) pg/ml, III.aCIII.b: 47% of pts, III.a.: 40.1 (22.6–56.9)
pg/ml, III.b.:43.5 (21.1–75.4) pg/ml, IV.a.CIV.b.: 28% of pts, IV.a.:
41.6 (28.7–61.8) pg/ml, IV.b.: 39.7 (23.6–69.9) pg/ml. Individual
correlation between iPTH and Vit-D as well as changes during
treatment will be shown. Conclusion: Due to actual limits of
25OHD, 83% of non-substituted DM1 patients had Vit-D
deficiency (!20 ng/ml) and 97% had levels !30 ng/ml. Under
2000 I.E/d Vit-D during the autumn/winter period: 26% of
patients had values below 20 ng/ml, 47% of patients below
30 ng/ml, and 28% of patientsO30 ng/ml (max: 63), thus
substitution with 2000 I.E/d significantly improved Vit-D status.
P3-661
Bone Mineral Density in Prader-Willi Females During
the Transition Phase
Graziano Grugnia, Danilo Fintinib, Giuliana Mazzillia,
Sarah Bocchinib, Alessandro Sartorioa, Antonino Crinòb

aItalian Auxological Institute, Research Institute, Verbania, Italy;
bBambino Gesù Children’s Hospital, Research Institute, Rome, Italy

Background: Adult subjects with Prader-Willi Syndrome
(PWS) have low Bone Mineral Density (BMD) and are at risk of
osteoporosis. Several observations suggest that peak bone mass is
usually achieved by late adolescence, in the presence of adequate
gonadal hormone concentrations. Consequently, the altered bone
characteristics of PWS patients may be related to inadequate sex
steroid levels during pubertal development. Aim: To investigate
BMD in PWS females during the transition phase. Methods:
Thirty-two females with genetically confirmed PWS, aged
22.1G0.4 year (meanCSE) (range 17.9–25.0 year), were studied.
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Eleven subjects were undergoing sex steroids therapy (Group A),
while the remaining 21 individuals were naı̈ve to substitutive
treatment (Group B). Twenty subjects had undergone GH
treatment during childhood. In all patients dual-energy X-ray
absorptiometry (DXA) (Lunar Prodigy) was used to measure
BMD in the lumbar spine L1-L4 (gr/cm2), BMDT-score, and BMD
Z-score. Results: Four PWS had osteoporosis (T-score !K2.5:
12.50%), 14 had osteopenia (T-score from K1.0 to K2.5: 43.75%)
and 14 had normal BMD (43.75%). Three subjects out of 11 of
Group A had osteopenia (27.3%), while the remaining 8/11
showed normal BMD (72.7%). Four PWS out of 21 of Group B had
osteoporosis (19%), 11/21 had osteopenia (52.4%), and 6/21 had
normal BMD (28.6%). Mean lumbar BMD, BMD T-score and BMD
Z-score were higher in Group A in comparison to Group B (BMD:
1.108G0.02 g/cm2 vs. 0.947G0.03 g/cm2: PZ0.006; T-score:
K0.69G0.17 versus K1.51G0.26: PZ0.04; Z-score: K0.66G0.24
versus K1.3G0.28: PZ0.9). Previously GH-treated patients had
higher BMDT-score andBMDZ-score in respect to subjects naı̈ve to
GH treatment (K0.91G0.22 vs. K1.72G0.32: PZ0.04 and
K0.71G0.25 vs K1.69G0.32: PZ0.02). Conclusions: We con-
clude that (1) delayed timing of sex steroids therapy should be
avoided in PWS females, and (2) GH therapy during childhood
seems to exert positive effects on BMD during the transition phase.
P3-662
Seasonal Differences in Plasma 25-OH Vitamin D
Concentrations in Cord Blood
Sandra Ortigosa Gómeza,b, Cristina Manzano Varoa,
Oscar Garcia Algara,b, Antonio Mur Sierraa,b, Roser Ferrer Costab,
Antonio Carrascosa Lezcanob,c, Diego Yeste Fernándezb,c

aHospital del Mar, Barcelona, Catalonia, Spain; bUniversitat
Autònoma de Barcelona, Barcelona, Catalonia, Spain; cHospital Vall
d’Hebron, Barcelona, Catalonia, Spain

Background: 25-OH vitamin D levels in newborns depend
directly on their mother’s status. In a previous study, 25-OH
vitamin D levels were determined in cord blood in a cohort of
women after winter months, showing deficient values in 94% of
population (mean 25-OH vitamin D value 10.4G6.1 ng/ml).
Correlation between low 25-OH vitamin D levels and low sun
exposure, dark skin phototype and Indo-Pakistani ethnicity were
observed. Objective and hypotheses: The aim of this new study
is to describe vitamin D status in pregnant women after summer
months by determination in umbilical cord blood and to
determine if there are differences with previous results. Method:
Between October and early December 2014, 25-OH vitamin D
plasma levels were measured in cord blood at birth in 103
pregnant women by chemoluminescence. Clinical history data
were collected and a nutritional survey (Garabédian) was made on
maternal vitamin D and calcium intake and sun exposure.
Results: Mean 25-OH vitamin D value in cord blood was
12.36G7.2 ng/ml. Vitamin D deficiency (25-OH vitamin D
!20 ng/dl) was present in 83.4% of women. Low vitamin D
levels in cord blood were significantly related to ethnicity
(Indo-Pakistani and Maghreb) and dark skin phototype, use of
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traditional dress and low sun exposure (P! 0.001). No statistically
significant differences were observed between 25(OH)D levels
after winter and summer months (PZ0.108), although there were
differences between vitamin D intake and sun exposure in the two
periods (P!0.001). Conclusion: There is a high prevalence of
vitamin D deficiency in pregnant women at the end of gestation
regardless of the season and increased sun exposure. Much more
effective vitamin D preventive and therapeutic intervention should
be implemented in this population, especially in certain risk groups
(Indo-pakistani ethnicity and dark skin).
P3-663
Spondyloenchondrodysplasia with Immune
Dysregulation and without Neurological
Involvement: Report of Two Siblings with ACP5
Gene Mutation
Ayla Guvena,b, Ayse Nurcan Cebecic, Yanick Crowd

aGoztepe Training and Research Hospital, Istanbul, Turkey;
bAmasya University, Amasya, Turkey; cBilim University, Istanbul,
Turkey; dUniversity of Manchester, Manchester, UK

Background: Spondyloenchondrodysplasia (SPENCD) is a
rare skeletal dysplasia characterized by metaphyseal enchon-
droma-like bone lesions and dysplasia of the vertebrae. SPENCD
with immune dysregulation (SPENCDI) describes the syndrome
of combined immunodeficiency, autoimmunity and spondy-
loenchondrodysplasia caused by the mutations in the ACP5 gene
on chromosome 19. Patients with SPENCDI and neurological
manifestations including spasticity, developmental delay and
cerebral calcifications have been reported. We present here two
siblings born to consanguineous parents with genetically proven
SPENCDI. Case presentations: 7 years 2 months old boy and his
9 yrs old sister were evaluated for short stature. On physical
examination the brother had a round face, short neck, lumber
lordosis and pes planus. Height was 100 cm (K4.43 SDS) with
risomelia (arm span/height ratio: 0.97). He was diagnosed with
autoimmune hemolytic anemia (AIHA) at the age of three months.
He received glucocorticoid treatment for two months and required
no further treatment thereafter. The sister’s height was 113 cm
(K3.29 SDS). She was diagnosed with AIHA at the age of 2.5 years
and she was receiving methyl prednisolone ever since. Physical
examination was normal except short stature and Cushingoid
appearance of the face. Both patients were prepubertal. Both
patients had AIHA, short stature, metaphyseal changes and
platyspondyly compatible with SPENCD. The sister’s AIHA was
difficult to manage and required splenectomy. At the age of 8 years
4/12 the brother developed systemic lupus erythemasosus which
was managed with steroids and immune suppressors. Both patients
were of normal intellect and neither had intracranial calcification.
Both patients and their parents had mutations in the ACP5 gene.
Conclusion: This rare skeletal dysplasia should be considered in
patients with short stature and autoimmune disorders. SPENCDI
should be included in the differential diagnosis of other skeletal
dysplasias with immune involvement, such as Schimke type
immuno-osseous dysplasia and cartilage hair hypoplasia.
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P3-664
Short Stature in Osteogenesis Imperfecta is not
Caused by Deficiencies in IGF1 or IGF-BP3
Oliver Semler, Heike Hoyer-Kuhn, Gabriel Allo, Eckhard Schoenau

Children’s Hospital University Cologne, Cologne, Germany

Background: Osteogenesis imperfecta is a rare collagen
related hereditary disease leading to recurrent fractures, reduced
mobility, muscular weakness and short stature. Objective and
hypotheses: It was always discussed if the reduced height is a
consequence of the impaired collagen production, a reaction of the
body to the brittleness of bones or if the patient might suffer from
an additional deficiency of growth hormone (GH). Method: In
a retrospective analysis 60 children (28 male; OI type 3 nZ22,
OI type 4 nZ38) were investigated during their regular yearly
examinations and stratified according to the clinical severity of the
disease. Results: Results are presented in Table 1 showing severely
reduced height z-scores with normal IGF1 and IGF-BP3 levels.
Conclusions: Patients with OI III and IV have a severely reduced
height with a significant difference of z-scores depending on
the severity of the disease but without alterations of IGF1 and
IGF-BP3. Therefore there is no evidence for a general GH
deficiency in children with OI and a treatment with GH seems to
be unreasonable.
OI III OI IV p

Number of
patients

22 38

Height z-score
Median [IQR]

K6.43 K3.62 0.0011
[K7.939/K5.172] [K4.576/K2.849]

IGF1 z-score
Median [IQR]

K1.45 K0.95 0.2881
[K2.376/K0.913] [K1.574/K0.883]

IGFBP3 z-score
Median [IQR]

K0.13 0.05 0.6717
[K0.742/0.226] [K0.321/0.152]
P3-665
Vitamin D Status in Children in the Western Part of
Turkey
Bayram Özhan, Havva Evrengül, Sebahat Yilmaz Agladioglu,
Sükrü Umit Yasar, Süleyman Demir

Pamukkale University, School of Medicine, Denizli, Turkey

Background:An optimal vitamin D status is important for the
growth and development of bones in children and adolescents.
The prevalence of vitamin D deficiency is still high, even in low-
latitude and industrialized countries, and vitamin D deficiency in
childhood is reemerging as major public health issue. Objectives:
To determine the frequencies of 25-hydroxyvitamin D (25(OH)D)
deficiency and insufficiency in children and adolescents.
Methods: A total of 556 children aged 0 to 18 years who visited
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tertiary medical center for health and growth status check-ups
were included in the study. Serum 25(OH)D, calcium, phosphor-
ous and alkaline phosphatase levels were measured. Vitamin D
deficiency was defined as serum 25(OH)D levels less than
!50 nmol/L (20 ng/mL); vitamin D insufficiency, as 50–
75 nmol/L (20–30 ng/mL). Results: Prevalence of low vitamin D
status was 63.5% for children aged 0 to 18 years; 219 children
(39.3%) had vitamin D deficiency, while 134 of them (24.10%)had
vitamin D insufficiency. Clinical vitamin D deficiency was not
found in any children. The prevalence of vitamin D deficiency was
higher among girls compared with boys, in adolescents compared
with childhood stages and in autumn compared with seasons.
Conclusions: 25(OH)D deficiency/insufficiency was found to be
very common in the studied population. Routine screening and
supplementation to prevent vitamin D deficiency in at-risk groups
during winter and autumn months when vitamin D synthesis is
scarce, may be required.
P3-666
Parathyroid Adenoma Should be Considered in the
Management of Hypophosphataemic Rickets
Deniz Okdemir, Ulku Gul, Leyla Akin, Nihal Hatipoglu,
Mustafa Kendirci, Selim Kurtoglu

Erciyes University, Medical Faculty, Pediatric Endocrinology,
Kayseri, Turkey

Background: X-linked dominant hypophosphatemic rickets
(XLHR) is a rare hereditary metabolic bone disorder. Calcitriol
and phosphates are used for the treatment and hyperparathyroid-
ism rarely occurs as a complication. We report a case of XLHR
who developed autonomous parathyroid hyperfunction during
treatment and underwent surgery for that. Case: A male patient
was presented with short stature and bone deformities at age
11 months and diagnosed with XLHR based on clinical and
laboratory findings. The initial laboratory investigation results
were as follows: Serum calcium: 9.6 mg/dl, phosphate: 2.8 mg/dl,
alkaline phosphatase: 200 U/L, tubular phosphate resorption: 80%.
25-OH-vitamin D level was normal. Calcitriol and phosphate
treatment was started. On follow-up, at the age of 13 years, his
height was 151.4 cm (3–10p), weight 55 kg (50p) and physical
examination findings were normal. On laboratory, serum calcium
12 mg/dl, P: 3.6 mg/dl, ALP: 180 U/L and parathormone:
588 pg/ml (5–65). Tc 99 m sestamibi scanning showed 1.5!
1 cm sized parathyroid adenoma at the right upper gland.
Parathormone and calcium levels returned to normal after the
excision of the adenoma. Conclusion: Autonomous parathyroid
hyperfunction and hyperplasia is a rare but treatable complication
of hypophosphataemic rickets. Although there is no consensus on
phosphate dosage during the treatment, careful evaluation of
phosphocalcic panel during treatment is important for the
prevention, early diagnosis and intervention of parathyroid
hyperplasia.
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P3-667
Neurological Clinic Delays the Diagnosis of
Pseudohypoparathyroidism
Perez Maria Teresaa, Labra Reginab, Garcia Zoac, Llorente Anad

aHospital Universitario Central De Asturias, Oviedo, Spain;
bHospital Valle Del Nalon, Riaño, Spain; cCentro De Salud De Lena,
Pola De Lena, Spain; dHospital De Cabueñes, Gijon, Spain

Background: The pseudohypoparathyroidism (PHP) encom-
passes a heterogeneous group of clinical entities caused by a defect
in the peripheral action of parathyroid hormone (PTH).
Biochemically it manifests itself with hypocalcemia, hyperpho-
sphatemia and elevated PTH. PHP-Ia is the most frequent and
multiple hormone resistance, associated signs of Albright
hereditary osteodisfrofia (OHA) and mutations in the gene
encoding GNAS Gsa protein. Case presentation: 6 years old
male suffering an episode of ataxia, incoordination and slowing.
Familiy history: mother with short stature, normal phenotype.
Personal history: preterm with normal birth weight. Neonatally
presented hypoglycemia, early jaundice and congenital hypothyr-
oidism, starting levothyroxine in the third week of life. Evolution:
euthyroid with replacement therapy; rough phenotype, obesity
and macrocephaly, brachydactyly, psychomotor retardation. At
5 1/2 years diagnosed possible benign childhood epilepsy. At age 6,
episode of ataxia, incoordination and slowing. Highlights: Ca
4.6 mg/dl (ionic 0.67 mmol/l), P 10.8 mg/dl, Mg 1.3 mg/dl, i PTH
689 pg/ml, calciuria 0, fosfaturia high. Radiologically, bone
hyperlucency, thinned cortical and correlation with chronological
age. For suspected PHP1A by metabolic disorders and OHA
phenotype initiates calcium and calcitriol therapy. The genetic
study, showed deletion of 4 nucleotides in heterozygosity in exon
10 (c.568_571 of) the GNAS1 gene (20q13.2 Cr). Mother
heterozygous carrier of the mutation, de novo. Conclusions:
i) In a child with seizures or acute neurological symptoms, metabolic
disorders should be ruled out. These may be responsible for a
pathological EEG recording, as in our patient; EEG and clinical
standards normalize when calcium and phosphorus metabolism.
ii) In the PHP-IA various alterations in the GNAS locus determine
variable phenotypes, and possibly combinedwith other hormones so
these patients should be screened globally resistance. Our patient
presented Albright phenotype and resistance to PTH and TSH.
P3-668
Treatment of Life Threatening Hypercalcaemia in
Two Infants
Didem Helvacioglua, Suna Kilinca, Ayla Guvena,b

aPediatric Endocrinology Clinic, Goztepe Education and Research
Hospital, Istanbul, Turkey; bMedical Faculty, Department of
Pediatrics, Amasya University, Amasya, Turkey

Introduction: Physicians often treat patients with high doses
of vitamin D for various ailments and on occasion the prescribed
doses far exceed the requirements of the patients. We present here
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two infants with vitamin D intoxication. Case presentation:
A 6 month-girl child was brought to the hospital with complaints
of persistent vomiting and refusal to feed. She was clinically
dehydrated. She was administered 150.000 IU every day for 8 days.
Serum calcium was 23.5 mg/dl, 25 (OH) vitamin D level 617 ng/ml
and PTH !6 pg/ml. Urinary calcium/creatinin ratio was 3.4.
Ultrasonography revealed no nephrocalcinosis. Intravenous
hydration, furosemide and prednisolone was given. However,
serum Ca level was 19.9 mg/dl, Pamidronate-disodium (0.5 mg/kg
per day) for 3 days was also added. The patient was discharged on
day 7 with a serum Ca level of 11.3 mg/dl. Serum Ca and vitamin
levels were within the normal range at the follow-up visit. Case 2:
A 10-month old boy was admitted with complaint of irritation,
constipation, loss of appetite in the past two weeks. The medical
history revealed that he had been 300.000 IU every week for
2 months. At presentation, the child was irritable and dehydrated.
Serum Ca: 22 mg/dl, PTH:!6 pg/ml, 25(OH) vitamin
DO600 ng/ml and urinary Ca/creatinin ratio:10. Ultrasonography
showed bilateral nephrocalcinosis. Intravenous fluid and diuretics
was started. When convulsive movements of the patient began
pamidronate-disodium was given for 4 days. Peritoneal dialysis
was performed for serum calcium levels remained stable
(Ca:18 mg/dl). His serum calcium decreased and normalised
(Ca:11 mg/dl). A follow up visit 6 months later revealed normal
serum calcium and 25(OH)vitamin D (46.3 ng/ml). However,
nephrocalcinosis was stable. Conclusion: Even if rarely applied of
childhood, Pamidronate-disodium and peritoneal dialysis are best
treatment modalities of the life threatening hypercalcaemia.
P3-669
Comparison of the Levels of Vitamin D in Children
in Northern Spain (Domestic or Foreign)
Ainhoa Sarasua-Miranda, Ignacio Diez-Lopez,
Isabel Lorente-Blazquez

H. Universitary of Alava, Vitoria, Spain

Background: In recent years, vitamin D is attracting
increasing interest due to the resurgence of vitamin D deficiency
and rickets in developed countries, identifying their extraesque-
letics actions and greater understanding of its many benefits.
Vitamin D deficiency in children prevalence of vitamin D
deficiency in certain regions described up to 80%, especially at
high latitudes (above 37) and some breeds. Objective and
hypotheses: To study the degree of deficit VITD in our
population (Location: 428 51’ north latitude 28 41’ west longitude)
and check whether there are ethnic differences. Method: Cross-
sectional observational study. Inclusion: Patients historical
Endocrinology Unit Child-up over 2014. 1 wave/semester. Rating
ethnic and outdoors origin. Excluded: Children with chronic disease
and unable to fulfill. Reference Endocrine Society (2011) Levels of
25-OH-vitamin D (ng/ml), failure !30. Control performed within
their own routine monitoring base. Study test (X2) and ANOVA,
with a confidence interval of 95%. SPSS 19.0. Results: 152 cases
initially selected (72/152_–47%). Average age 9.24aDS3.27 (1–15).
Pubertal (92/152) 60%. Distribution pathology (DM 36/152, 34/152
size, thyroiditis 15/152, forward/precocious puberty 23/152, 41/152
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overweight, others 2/152). Distribution by ethnicity (Caucasian
108/152, black 8/152, 10/152Maghreb, latina oriental 2/152 24/152).
35/42/28/47 quarterly distribution. No sex differences, pubertal
status and pathology in thewaves.78% in range 25OHD insufficiency
average 21 ngr/ml DS (12–29). Significant differences between
quarters (P: 0.01) and etnarios groups (P:0.001). Caucasian children
deficit 68% (73/108) 25OHD average 24 ngr/ml DS (18–29)
compared with 95% of foreign (42/45) 25OHD average of 12 ngr/ml
DS(2–25), groupdeficitmoresevere. 1 caseof tetanushypocalcaemia.
Conclusion: Children in our region have a prevalence of vitamin D
deficit. Important. The exercise outdoors, extracurricular activities
and a clearer skin could be responsible for the differences found, but
given the high prevalence should make a general recommendation
for prophylaxis VITD all the paediatric population in our latitude
during school months.
P3-670
A Cause of Severe Hypercalcaemia: Overdose or
Hypersensitivity to Vitamin D?
Zerrin Orbak, Remziye Seda Yesilcibik, Bahri Unal

Medical Faculty, Department of Pediatric Endocrinology,
Ataturk University, Erzurum, Turkey

Background: Hypercalcaemia is caused by many different
conditions. Vitamin D intoxication with severe hypercalcemia is
rare in the neonatal and infancy period. Here we described a
4-month-old male with severe hypercalcemia secondary to taking
oral 600 000 units of vitamin D. He was diagnosed vitamin D
24-hydroxylase gene (CYP24A1) mutation after evaluation. Case
presentatıon: He was admitted to our hospital with high serum
calcium level (23 mg/dl). Serum vitamin D level was O250 ng/ml,
parathyroid hormone level was 1.7 pg/ml. The treatment consisted
of intravenous rehydration with treatment of hypercalcemia
(diuretics and corticosteroids) at the beginning. Because serum
calcium level decreased slowly, pamidronate treatment was added.
Serum calcium returned to the normal range within 12 days, with
weight gain progressively over the following weeks. Abdominal
ultrasound objectified renal nephrocalcinosis. Conclusion:
Mutations in the CYP24A1 gene cause reduced serum
24.25(OH)2D3 to 25(OH)D3 ratio (!0.02), elevated serum 1,25-
dihydroxyvitamin D (1.25(OH)2D3), hypercalcemia, hypercal-
ciuria and nephrolithiasis. This case might accepted vitamin D
intoxication because of high vitamin D intake. But severe
hypercalcemia should be remarkable for CYP24A1 gene mutation.
P3-671
How are we Using Bisphosphonates in Children with
Secondary Osteoporosis in a Tertiary Centre?
Victoria Price, Lynne Hatchard, Renuka Ramakrishnan,
Senthil Senniappan, Poonam Dharmaraj

Alder Hey Children’s Hospital, Liverpool, UK
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Background: Bisphosphonates inhibit osteoclast activity,
decreasing bone resorption and increasing bone mineral density
(BMD). A Cochrane review in 2007 concluded further evidence is
required for use of bisphosphonates in children with secondary
osteoporosis. Objective and hypotheses: We appraised our
current practice of bisphosphonate use in children with secondary
osteoporosis (as defined by the 2013 International Society for
Clinical Densitometry Position Statement) or with low BMD and
significant symptoms.Method: 36 patients who were treated with
bisphosphonates over a 7-year period were included. Data was
collected on demographics, changes in BMD z-score, fractures
rates and bone pain. Results: 86% of patients had cerebral palsy or
a neuromuscular condition and 14% had respiratory or endocrine
disorders. The mean age of commencing treatment was 12.3 years
and patients were followed up for an average of 46.3 months
(range 7–96). Prior to treatment, the mean baseline BMD z-score
was K3.0 (SEMG0.33). 95% of patients had long bone and/or
vertebral fragility fractures and 39% of patients reported bone
pain. 75% of patients received !2 years of bisphosphonate
treatment and no patient received O5 years. The majority initially
commenced Pamidronate but at completion of therapy, only 50%
were on Pamidronate with 36% on Zoledronic Acid. Treatment
was tolerated well in 72% of patients. Infrequent complications,
including venous access issues, were reported in a minority. The
mean BMD z-score was K2.2 (SEMG0.28), following an average
treatment period of 16 (SEMG2.20) months. On follow up, 86% of
patients had no fractures and 50% of patients commented on
decreased pain. Conclusion: Bisphosphonate use in a hetero-
geneous group of children with symptomatic low BMD or
secondary osteoporosis resulted in increased bone density, and
decreased fractures and pain. The treatment was well tolerated,
and Zoledronic Acid is increasingly being used. Future prospective
studies incorporating a larger cohort using quality of life data
are needed.
P3-672
Pseudohypoparathyroidism: Clinical Heterogeneity
Illustrated by Three Different Cases
Annelies Lemaya, Marieke den Brinkera, Hilde Dotremonta,
Berten Ceulemansb, Annick Francea

aDivision of Paediatric Endocrinology, Department of Paediatrics,
University Hospital Antwerp, Antwerp, Belgium; bDivision of
Paediatric Neurology, Department of Paediatrics, University
Hospital Antwerp, Antwerp, Belgium

Background: Pseudohypoparathyroidism represents a group
of clinical and molecular heterogeneous disorders, characterized
by functional hypoparathyroidism, caused by end-organ resistance
to the action of PTH. Pseudohypoparathyroidism manifests as
hypocalcemia, hyperphosphatemia and elevated plasma levels
of PTH. A combination of features, also known as Albright
osteodystrophy including disproportionate short stature, obesity,
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dysmorphia, may co-exist. Case presentation: We present three
cases: The first case is a 13 years old boy who presented with
fatigue and muscle cramps. During therapy he developed growth
hormone deficiency and hypothyroidism. The second case is a
11 years old boy presenting with therapy-resistant absence epilepsy
and intracerebral calcifications. The third case is a 5 years old girl
with neonatal hypoglycemia and hypothyroidism. The girl’s
development was retarded, with evolution towards growth failure,
severe early-onset obesity, osteodystrophy. Loss-of-function
mutations in GNAS or epigenetic aberrations leading to failure of
expression cause different types of pseudohypoparathyroidism
(PHP). GNAS encodes GS alpha, a protein that is required for
normal transmembrane signal transduction by many hormones.
This gene is imprinted in a tissue-specific manner, being primarily
expressed from the maternal allele in renal proximal tubules,
whereas both alleles are expressed in bone. Maternally inherited
deletions lead to the severe type, PHP Ia. These patients present
resistance to other hormones other than PTH that act via Gsalpha-
coupled receptors, as resistance to TSH, gonadotropins andGHRH.
Patients typically have features of Albright osteodystrophy. Our
third case was genetically proven to have PHP-Ia. PHP type Ib is
associatedwith aGNAS imprinting defect inwhich both alleles have
a paternal imprinting pattern on both alleles. Patients manifest
renal resistance to PTH, without features of Albright osteodystro-
phy. Case 1 and 2 are believed to belong to this group of PHP, but
genetic analysis is pending. Conclusion: Substantial clinical and
molecular overlap occurs between PHP type 1a and type 1b, what
makes it a challenging diagnosis.
P3-673
Successful Treatment of Severe Hypercalcemia in
an Infant with Williams Syndrome Using a Single
Infusion of Pamidronate Followed by Low
Calcium Diet
Rasha Odeh, Jumana Albaramki, Abeer Alassaf

Faculty of Medicine, University of Jordan, Amman, Jordan

Background: 15% of patients with Williams syndrome
develop hypercalcemia that is described as mild and transient.
There are, however, reported cases with severe hypercalcemia that
did not respond to traditional therapy. Pamidronate was used in
the treatment of this condition, and was successful in the few
reported cases in the literature. Case presentation: We report a
9 month old female who presented with failure to thrive, polyuria
and polydipsia. She had the typical facial features of Williams
syndrome, which was proven by genetic testing. She was found to
have a calcium level of 19.5 mg/dl. The patient did not respond
well to intravenous hydration and furosemide, so she received a
single pamidronate infusion. Her calcium level normalized and she
was kept on low calcium diet. Her calcium level is still normal
6 months after the treatment. Conclusion: Hypercalcaemia
associated with Williams syndrome can be very severe with
significant morbidity. In addition, Pamidronate intravenous
infusion proves to be effective in the treatment of this condition.
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25-Hydroxy Vitamin D Levels in Patients with Chronic
Diseases on Corticosteroid Treatment
Desislava Yordanova, Elissaveta Stefanova, Krasimira Kazakova,
Zdravka Todorova, Mihaela Dimitrova

University Children’s Hospital, Sofia, Bulgaria

Background: Corticosteroids are medicines that are used to
treat many chronic diseases. They are very effective anti-
inflammatory drugs by suppressing the immune system, and are
also used as a replacement therapy in conditions with low levels of
endogenous cortisol. Glucocorticoid effects on bone metabolism
include: reduced absorption of calcium in the intestine; increased
calcium urinary excretion; increased bone resorption and reduced
bone density. Corticosteroid treatment increase the activity of the
24-hydroxylase (CYP24A1), and thereby reduce the level of
25-Hydroxy Vitamin D (25-OH-D). Patients on a long term
treatment with oral glucocorticoids have significantly lower levels
of 25-OH-D, decreased mineral bone density and osteoporosis.
Measuring the level of serum 25-OH-D is very important to
determine vitamin D status in this group of patients. Case: We
present five children with chronic diseases on a long term
treatment with corticosteroids. Three of them are with progressive
muscular dystrophy and two children are with chronic arthritis.
The first studies in all patients showed low level of 25-OH-D–35 to
45 nmol/l, normal range is 80–200 nmol/l. This required the
application of vitamin D3. The tests after treatment showed
normal level of 25-OH-D, parathyroid hormone, alkaline
phosphatase and calcium in the serum, and normal calcium/crea-
tinine ratio in the urine. Conclusion: Vitamin D is very important
for calcium homeostasis and for optimal bone metabolism and
health. Children treated for a long period with oral corticosteroids
often have low levels of 25-OH-D. In these patients it is necessary
to check 25-OH-D levels regularly and treat the impaired vitamine
D status with oral vitamin D supplementation.
P3-675
Pseudohypoparathyroidism Type 1b, a Rare
Diagnosis in Adolescents
Elpida-Athina Vlachopapadopouloua, Eirini Dikaiakoua,
Kyriaki Karavanakib, Elli Anagnostoua, Maria-Eleni Tsitourab,
Mariza Tsoliab, Deborah J G Mackayc, Stephanos Michalacosa

aEndocrinology Department-Department of Growth and
Developement, Children’s Hospital P. & A. Kyriakou, Athens,
Greece; bSecond Department of Paediatrics, University of Athens,
‘P&A Kyriakou’ Children’s Hospital, Athens, Greece; cReader in
Human Genetics, Faculty of Medicine, University of Southampton,
Southampton, UK

Background: Pseudohypoparathyroidism (PHP) is a rare
group of disorders characterised by end-organ resistance to
parathyroid hormone (PTH), and possibly TSH, with or
without features of Albright’s hereditary osteodystrophy.
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Case presentation: A 14-year-old boy presented with fatigue and
spontaneous carpal spasms in association with a febrile viral
infection. Past medical history was significant for an episode of
asymptomatic hypocalcemia treated with calcium and alphacalci-
dol. He had discontinued therapy and he was lost to follow-up.
Family history was remarkable for episodes of hand numbness for
the mother, muscle cramps for maternal grandfather and carpal
spasms and multiple fractures for maternal great grand mother.
Physical examination revealed an adolescent with no dysmorphic
features, normal height and weight, fully pubertal, with no skeletal
abnormalities except for mild genu valgum. He had positive
Chvostek and Trousseau signs. Laboratory investigation revealed
markedly low serum calcium (5.3 mg/dl), phosphate (5.6 mg/dl),
while magnesium, albumin, ALP and TSH were normal. There
were also markedly elevated PTH levels (299.4 pg/ml) and vitamin
D deficiency (16.5 mg/lt). ECG showed prolonged corrected QT
interval. The patient was initially treated with calcium and
alphacalcidol. In summary, this patient presented with PTH
resistance, and no phenotypic signs of Albright’s osteodystrophy,
normal puberty, thyroid function and cortisol production,
consistent with the diagnosis of PHP-I. A molecular genetic
analysis was performed that revealed loss of methylation at the
GNAS locus consistent with the diagnosis of PHP type 1b.
Conclusion: PHP-Ib is the result of defects in the methylation
pattern of the complex GNAS locus and can be inherited in an
autosomal-dominant manner or may occur sporadically. The
human GNAS gene is located on chromosome 20q13 and defects
are heterogeneous. Genetic counselling is important for the patient
and the family, as well as the need for life-long treatment with
calcium and activated vitamin D.
P3-676
What Lies Beneath: An Enigma of Missed
Opportunities and Calcium Problem
Dalia Hammouche, Anjum Rafiq, Vijith Puthi

Peterborough City Hospital, Peterborough, UK

Aim: To highlight the importance of tangential thinking in
unusual clinical presentations, and tracking of family history with
emergence of index case.Methods: A case review of three siblings
presenting with varied symptoms and diagnosis to the different
speciality clinic and noted to have Hypocalcaemia. Results: 14
year old boy, diagnosed at age of 3 years with Duchenne’s muscular
dystrophy (DMD), confirmed with identification of a mutation in
the DMD gene (deletion of exons 46, 37 and 48). He presented
with persistent hypocalcaemia and low vitamin D, normal Alkaline
Phosphatase (ALP) and marginally raised Parathormone (PTH).
Medicinal compliance and dysfunctional family dynamics were an
issue and were thought to be major factors in persistent
hypocalcaemia. 7-years old girl presented for excessive weight
gain, clumsiness and frequent falls. She had a round face,
significant brachydactyly of hands and feet and increased lumbar
lordosis. She had marginally low calcium, normal ALP. Initial
PTH was not assayed in view of sampling error. Subsequent PTH
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was raised. Index patient is a 12-years old boy presenting with
acute hypocalcaemic tetany with 6 month history of pins and
needles in hands and lips, recurrent spasm of hand and jaw. He
was earlier treated for epilepsy. He had a round face with normal
hands and feet. He had normal ALP, raised PTH, low vitamin D. In
all 3 patients, Vitamin D levels and calcium levels normalised with
supplementation, however, PTH still remained high. Conclusion:
Pseudohypoparathyroidism (PHP) is a condition with PTH
resistance, due to defective PTH receptor arising from defective
G protein (a subunit). Rare causes should be considered especially
with persistent hypocalcaemia. Complete biochemical evaluation
is required in the absence of typical phenotypic features of PHP.
Family history is important and needs to be carefully considered in
the context of clinical presentation.
P3-677
A Novel Homozygous Six Nucleotide Deletion in
GLUT2 Gene in a Fanconi–Bickel Syndrome Family
Farzaneh Abbasia, Rowshanak Abbasib, Soudeh Ghafouri-Fardc

aGrowth and Developmen, Tehran University of Medical Sciences,
Research Center, Children Medical Hospital, Tehran, Iran;
bEndocrinology and Metabolic Research Institute, Tehran
University of Medical Sciences, Tehran, Iran; cDepartment of
Medical Genetics, Shahid Beheshti University of Medical sciences,
Tehran, Iran

Background: Fanconi–Bickel syndrome (FBS) is a rare
autosomal recessive disorder characterised by hepatorenal
glycogen accumulation, proximal renal tubular dysfunction,
impaired utilization of glucose and galactose, rickets, and severe
short stature. It has been shown to be caused by mutations in
GLUT2 gene, a member of the facilitative glucose transporter
family. Results: Here, we report an Iranian family with two
affected siblings. The clinical findings in the patientinclude
developmental delay, failure to thrive, hepatomegaly, enlarged
kidneys and rickets. Conclusion: A novel six nucleotiddeletion
(c.1061_1066del6, p.V355_S356del2) is shown to be segregated
with the disease in this family.
P3-678
Final Height in a Patient with Fanconi Syndrome and
GH Deficiency Treated with GH
Maria Cláudia Schmitt-Lobe, Leticia Salm, Lais Dadan

Regional University of Blumenau, Blumenau, Brazil

Background: The Fanconi syndrome (FS) and GH deficiency
(GHD) is a rare association. The FS is a dysfunction in the
proximal tubule that can be idiopathic or primary. This
dysfunction leads to renal loss of bicarbonate, phosphate, glucose,
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potassium and amino acids. One of the clinical feature is a delay in
body growth. The correction of acidosis can protect the loss of
growth. According to the prevalence of idiopathic GHD, it would
be expected that 1 in 4 000 patients and, with FS may have both
conditions. Case report: A 1.6-year old girl with FS, presented
sweating, rickety rosary, tabes skull, chest keel, signs of rickets,
muscle atrophy, enlargement of fists and knees. At this stage
H-SDS: K4.49; blood tests showed metabolic acidosis, hiposfate-
mia, aminoacidúria, glycosuria, phosphaturia. Was excluded from
inborn errors of metabolismo. The target height (TH)-SDS was
K0.61. The patient received potassium, phosphate, and sodium
bicarbonate replacement therapy. Clinical signs of rickets
disappeared with this treatment. At 7.5 years, H-SDS: K2.89;
HV-SDS: 1.54. At 9 years, H-SDS: K3.72; presented growth
velocity reduction(HV-SDS: K3.89), with appropriate therapeutic
compliance; IgF1: 12 ng/ml (22.1–383 ng/ml); IgFBP–3:1.3 mg/ml
(2.6–5.5 mg/ml), GH stimulation test revealed inadequate
response. Karyotype 46XX, euthyroid and tubular losses were
appropriately replaced, no intestinal malabsorption. MRI of the
pituitary gland and hypothalamus was normal. The GH
replacement therapy was began at 10 years (H-SDS: K3.85). She
presented catch-up growth, HV-SDS: 4.9. GH treatment was
maintained for 5.9 months. Menarche occurred at 15.2 anos. At
18 years with 156 cm (H-SDS: K1.03) the patient has no signs of
rickets, she continues to use citrate, phosphate, hydrochlorothia-
zide. Conclusion: With adequate control of the tubular eletrolyte
losses in FS, it is expected an increase in growth rate. Even though
uncommon, should be suspected GHD when there is a reduction
in growth velocity. In this patient, treatment with GH, citrate
and phosphate allowed to reach final height (FH) compatible with
the TH.
P3-679
Carpal Spasm in Hypophosphataemic Patient
Sanghyun Lee, Yeji Sim, Heungsik Kim

Keimyung University Dongsan Medical Center, Daegu,
Republic of Korea

Background: Phosphate is an essential ion and plays a vital
role in many physiological processes. Carpopedal spasm is known
as a symptom of hypocalcaemia, or rarely, hypomagnesemia. We
present an unusual case of carpal spasm seen in hypopho-
sphataemia. Case presentation: 14 year old boy was admitted
with acute onset of both carpal spasm. He had shrimp salad made
2 days ago, and two times of vomiting and large amount of
diarrhea was developed before carpopedal spasm. Biochemical
investigation revealed only moderate hypophosphatemia without
hypocalcaemia. Other laboratory finding including hormone tests
related with phosphate regulation was normal. Carpal spasm
improved with correction of hypophosphatemia. Conclusion: The
phathophysiology of neurologic dysfunction in hypophosphate-
mia is not clear yet. But it has been suggested that physiological
effects of phosphate is related. Careful observation of phosphate is
recommended when the patient has neurologic symptoms.
*No illustration from any novel.
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Efficacy and Safety of Oral Alendronate Treatment in
Children and Adolescents with Osteoporosis
Atilla Buyukgebiza, Ece Bobera, Ayhan Abacib

a0-18 klinik, Istanbul, Turkey; bDokuz Eylul University Hospital,
Izmir, Turkey

Background: Osteoporosis is very rare in childhood and main
reasons are growth retardation, immobilisation, calcium and
vitamin D deficiency, long term steroid therapy. There is no
concensus about the treatment of children and adolescents with
osteoporosis. Biphosphonates have been important in the
treatment of osteoporosis. Objective and hypotheses: To
evaluate the efficacy and safety of oral alendronate on bone
mineral density (BMD) in children and adolescents with
osteoporosis. Method: Oral alendronate was given to 22 patients
with an average age of 13.3!3.9 years (range 4.3–19 years) and
BMD z-score !K2.13 of them were treated with steroids. DEXA
was used to measure lumbar vertebral BMD before and 14!7.75
years after treatment. Auxological, biochemical (Ca, P, ALP) and
densitometric parameters before and after treatment were
compared for all patients. Responses of the patients taking
steroids were compared with those who did not. Results:
Posttreatment z-scores of patients were significantly higher than
basal values (P!0.001). Average annual BMD increase with
treatment was 32.74!52.57% (5.17–255.42%). z-score and annual
BMD increase in patients taking no steroids were significantly
higher than the others (P: 0.02and P: 0.006 respectively). Post
treatment serum ALP levels were significantly lower than
pretreatment levels (P: 0.007). After 1 year of treatment
osteoporosis completely recovered in 6 patients (28.6%), improved
to osteopenia levels in seven patients (33.3%). No significant
difference observed between height SDS of patients before and
after treatment (P: 0.022) and no side effects detected.
Conclusion: Oral alendronate increases BMD without any side
effects in osteoporotic children and adolescents. It is cheaper and
easier to use than i.v. biphosphonates.
P3-681
A Case of Vitamin D Deficient Rickets Showing
Resistance to the Treatment of Active Vitamin D:
Severe Calcium Deficiency Cause Vitamin D
Resistance
Hiroyuki Tanakaa,b, Kosei Hasegawab, Moe Takatsukaa,
Chika Okaharaa, Yoshie Noguchia, Tsutomu Takataa, Kazuo Oguraa

aOkayama Saiseikai General Hospital, Okayama, Japan; bOkayama
Unversity Hospital, Okayama, Japan

Case presentation: A 2-year-boy was referred tour hospital
for the rickets. He was the first son between non-consanguineous
parents and fed with breast milk. But after weaning, he was
avoided from taking egg, dairy products including cow’s milk.
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He was also suffered from developmental delay and had strong
food preference. He could take only two kinds of foods, steamed
rice and soy bean product, tofu. X-ray findings showed typical
rachitic change on long bone metaphysis. Laboratory findings
showed hypocalcaemia, hypophosphatemia, increase ALP activity
(4595 IU/l), and increased intact PTH (729 pg/ml). 25 Hydro-
xyvitamin D was 13.2 ng/ml. From these results, vitamin D
deficient rickets due to restricted food intake was diagnosed. After
diagnosis, 2.5 mg/day of alphacalcidol was started. Although serum
calcium and phosphorus levels were normalized, high PTH and
ALP activity had not been corrected even by increased amount of
alphacalcidol up to 8 mg. Genetic analysis of vitamin D receptor
could not show any mutations. Functional analysis of VDR using
1,25 dihydroxyvitamin D3 induced 24 hydroxylase mRNA in the
patient’s peripheral lymphocytes could not show any differences
between patient and control. Although, his serum calcium levels
were normal, his oral calcium intake seemed to be less than
100 mg/day. Then we added 1 g of calcium lactate. After this
treatment, his PTH and ALP activity were improved rapidly.
4 months treatment of calcium lactate and small amount of active
vitamin D almost completely cured rickets. Conclusion: In
conclusion, severe calcium deficiency induces vitamin D resistance
in vitamin D deficient rickets. In the mechanism of the resistance
the severe secondary hyperparathyroidism due to severe calcium
deficiency may play an important role but detail mechanism
should be unveiled.
P3-682
Metadiaphyseal Dysplasia Associated with Confirmed
GH Deficiency: Family Report
Ioana Armasu, Elena Braha, Iulia Crumpei, Ioana Vasiliu,
Adina Manolachie, Mirela Puiu, Irina Zetu, Voichita Mogos,
Carmen Vulpoi

University of Medicine and Pharmacy ‘Gr. T. Popa’, Iasi, Romania

Background: Skeletal dysplasias are a heterogeneous group of
more than 200 disorders characterised by abnormalities of
cartilage and bone growth, resulting in abnormal shape and size
of the skeleton. Case presentation: We present two children
(brother 7 years and sister 11 years), investigated for growth
retardation, part of five children brotherhood from apparently
healthy non-consanguineous couple (mother’s heightZ158 cm
and father’s heightZ163 cm). They had normal birth weight and
the delayed growth development was progressively observed from
early childhood. Brother’s clinical examination revealed low height
K4.08 S.D. (104.5 cm), hypopigmentation areas on face and body
(diagnosed as vitiligo), curved tibia and radius, with limited
extension in the joints. The sister presented similar clinical
phenotype: low height K4.65 S.D. (118 cm), curved long bones in
the forearm and leg, but no vitiligo lesions. Both children
associated enamel dysplasia. Bone X-rays revealed delayed bone
age and confirmed the clinical aspect, but could not plead for a
certain diagnostic. Family history revealed a paternal grandmother
with similar phenotype, indicating a recessive autosomal
transmitted genetic disease. The investigation of somatotropic
axis showed low IGF1, low basal GH with no stimulation at
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insulinemic induced hypoglycaemia, in both children. The IRM of
the pituitary revealed an ‘empty sella’ aspect in the boy and a small
hypophysis in the girl. Parameters of phospho-calcium metab-
olism were within normal range. The suspicion of a mucolipidosis
was invalidated by enzymatic testing. A suspicion for Pile’s disease
was raised, with few data in the literature to compare and the
positive diagnosis was not possible due to lack of diagnostic
markers. Discussion: Taking into account the documented GH
deficiency, the necessity of GH replacement therapy was raised.
Owing to the important bone deformities (suggesting a
metadiaphyseal bone disease), the treatment was delayed and we
chose to closely monitor the growth rate and, if possibly, further
investigate the genetic mutations implied.
P3-683
Hypocalcaemia by Parathyroid Dysfunction in
Children and Adolescents
Ali El Mahdi Haddama, Soumeya Nora Fedalab, Farida Chentlib,
Djamila Meskinea

aDepartment of Endocrinology, Bologhine Hospital, Algiers, Algeria;
bDepartment of Endocrinology, Bab El Oued Hospital, Algiers,
Algeria

Background: Dysfunction of the parathyroid gland is a rare
cause of hypocalcaemia. It may be caused by a deficiency or
resistance to PTH. Generally symptomatic It can be hereditary,
congenital or acquired. Objective and hypotheses: Analysis of
clinical, paraclinical, etiological and progressive children’s and
adolescents hypocalcaemia by parathyroid dysfunction. Method:
This is a retrospective study of hypocalcaemia by parathyroid
dysfunction observations in children and adolescents from 1980 to
2015. All patients underwent a complete physical examination,
laboratory tests (phosphocacique, PTH), morphological explora-
tions (cervical and kidney ultrasound), ophthalmologic exami-
nation, cardiovascular assessment (ECG and heart Doppler), and
cerebral CT. Exploration was completed based on the patient
context. Results: Twelve children (ten boys and two girls) are
listed. Diagnostic average age: 5 years (2–14). The discovery of
circumstances convulsions (four cases), growth retardation (four
cases), systematic research (three cases), and cataract (one case).
Clinical presentation was symptomatic in all cases (muscle spasms,
tingling, cramps and tetany, defective enamel, and lack of dental
development). The assessment of complications found a cataract
(nZ2) and calcifications of the basal ganglia (nZ3), intracranial
hypertension (nZ1). In 25% of cases, hypoparathyroidism is
family. The mean serum calcium is 65 mg/l (60–70). The
aetiologies found were: idiopathic hypoparathyroidism (three
cases), postoperative hypoparathyroidism (three cases), a poly-
glandular autoimmune type I (three cases), DiGeorge syndrome
(one case), and a pseudo hypoparathyroidism (two cases).
Treatment with an alpha and calcium has improved symptoms
in all cases. Conclusion: The Hypocalcaemia by parathyroid
dysfunction is a rare disease in children. it may be due to varying
etiologies. It is characterized by a symptom picture which can be
grafted life-threatening. Its diagnosis and its treatment should be
early and effective.
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VDR Gene Analysis Results of Four Patients with
Hereditary 1,25-Dihydroxyvitamin D Resistant
Rickets
Esra Deniz Papatya Çakira, Özgür Aldemirb, SeyitAhmet Ucaktürkc,
Erdal Erend, Samim Ozene

aDepartment of Pediatric Endocrinology, Bakirköy Dr. Sadi Konuk
Education and Research Hospital, Istanbul, Turkey; bDepartment of
Genetics, Mustafa Kemal University, Hatay, Turkey; cDepartment of
Pediatric Endocrinology, Dıskapı Chidren’s Health and
Hematology/Oncology Education and Research Hospital, Ankara,
Turkey; dDepartment of Pediatric Endocrinology, Uludag University
Faculty of Medicine, Bursa, Turkey; eDepartment of Pediatric
Endocrinology, Ege University School of Medicine, İzmir, Turkey

Background: Hereditary 1,25-dihydroxyvitamin D resistant
rickets (HVDRR) caused by vitamin D defective receptor.
Objective and hypotheses: We performed VDR gene analysis
four patients with alopecia, skeletal dysplasia, and hypocalcaemia.
Method: Genomic DNA extracted from peripheric blood. Whole
gene sequence analysis was performed. Results: We found
homozigot p.Q152* (c.454GOT) mutation three patients. Two
of this three patients were siblings. There is homozygous p.R50*
(c.148COT)mutation inonepatient.Conclusion:HVDRR is a rare
autosomal recessive disease caused by the mutations in VDR gene.
Here we report clinical and laboratory findings of four patients.
P3-685
Nutritional Rickets in a Bottle-Fed 2 Months Old Baby
Marı́a Magdalena Hawkins Solı́s, Ana Dolores Alcalde de Alvaré,
Julia Yebra Yebra, Araceli Garcı́a Pose, Ana Sancho Martı́nez

Hospital Infanta Sofı́a, Madrid, San Sebastian de los Reyes, Spain

Background: Nutritional rickets (NR) is the most common
growing bone disease, and vitamin D deficiency (VDD) may
predispose to other diseases (diabetes mellitus, cancer, and
multiple sclerosis). Maternal VDD and exclusive breastfeeding
without supplementation are the most frecuent causes of NR in the
neonate. VDD is still a problem in Europe. There are few reports of
maternal hypovitaminosis D and rickets in bottle-fed infants
during early infancy. We report a case of Nutritional Rickets in a
bottle-fed baby at 2 months of age. Case report: A 2-month-old
boy referred for irritability, episodes of hypertonia, cianosis and
eye movements of 20–30 s of duration. Mother born in Philippines
(1 year in Europe). Normal delivery at term. Adecuate pregnancy
follow-up. BW 2660 g. Little sun exposure. She took vitamins.
Bottle feeding since the 1st month of life, with intake of vitamin D
200 UI daily. Physical exam: BW, BL, and HC p25. Dry skin,
sparse, fine hair, craniotabes, hyperexcitability, hypertonia, wide
fontanel, enlargement of wrists, and frontal bossing. Blood
test: (CaT 6.8 mg/dl (8.2–10.8), I.Calcio 0.79 mmol/l (1.12–1.23),
and normal phosphoremia. Hyperparatiroidism (PTH: 329 pg/ml)
and 25-OH-vitamin D (9.08 ng/ml). Hypocalciuria. X-ray:
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‘radiolucent’ line in distal ulnar region, expansion and irregularity
of the metaphyseal margin, brush-like appearance, cupping of
distal region of femur, tibia, fı́bula, radius, ulna and proximal of
tibia and fibula, and general osteopenia. We started endovenous
calcium and vitamin D3. Serum calcium is normal at the 4th day.
Recuperation physical and radiological. Maternal blood test:
calcium 10.3 mg/dl (8.5–10.5), phosphorus 3.1 mg/dl (2.6–4.8),
intact PTH 86 pg/ml (10.0–65.0), and 25-OH-vitamin D
14.2 ng/ml. She started also treatment with vitamin D 800 UIC
1000 mg calcium. Conclusion: Control of calcium levels and
vitamin D intake in the pregnant woman should be an important
objective during pregnancy, to avoid clinical and radiologic
anomalies in the neonate.
P3-686
A Rare Reason of Hyperinsulinism: Münchausen
Syndrome by Proxy
Ediz Yesilkaya, Onur Akin, Erkan Sari, Enes Macit, Cagdas Akar,
Husamettin Gun

Gulhane Military Medical Academy, Ankara, Turkey

Background: Drug intoxication is one of the rare reasons of
hyperinsulinism; it may occur not only accidentally but also
deliberately. Objective and hypotheses: Herein, we report a
case who presented with factitious hyperinsulinaemic hypoglyce-
mia and diagnosed with Münchausen syndrome by proxy (MSBP)
which is an uncommon condition of child abuse. Method: A
7-year-old girl was referred to our department due to hypergly-
cemic and hypoglycemic episodes. Her father has been treated
with metformin and several sulphonilureas for more than 10 years.
Blood glucose monitoring showed hyperglycaemia reaching
300 mg/dl and no hypoglycaemia. We didn’t detect any other
clinical or laboratory findings so that gliclazide (1 mg/kg per day)
was initiated and increased to 2 mg/kg per day because of
persisting hyperglycemia. However, episodes of hypoglycemia
occurred during the patient follow up, thus gliclazide treatment
was stopped. Few weeks later she was admitted to the emergency
room with hypoglycemic seizure. Plasma levels of insulin
(156 mIU/ml) and C peptide (6 ng/dl) were discordant with the
concurrent blood glucose level (33 mg/dl) and urinary ketones
were negative, suggesting endogenous hyperinsulinism. Diazoxide
and dextrose (10%) was administered and hypoglycemia was
prevented. Computed tomography and MRI of the abdomen was
normal. In spite of diazoxide therapy, hypoglycemia was detected,
so octreotide therapy was initiated and dose was increased to
35 mg/kg per day gradually due to resistant hypoglycemia.
However, the mood of the patient’s mother was discordant with
the situation. Blood and urine samples were sent to toxicology
laboratory in order to investigate hypoglicemic agents. Toxic levels
of gliclazide were detected. Results: Patient was immediately
isolated. Glucose infusion was decreased gradually. Finally on the
4th day of isolation, gliclazide was not detected in urine and blood
samples. The patient was diagnosed as MSBP. Conclusion:MSBP
is an unusual and difficult to identify cause of child abuse. It should
be considered in the differential diagnosis of hyperinsulinism
particularly in cases without apparent origin.
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Table 1. Results of survey.

Advice on extra insulin 72% Based on total daily dose, 24%
units/kg, and 23% other locally
derived rule

Ketone monitoring 58% Blood ketones, 3% urine
ketones only, and 40% used both

Out of hours advice for
diabetes patients

49% Paediatric registrar, 16% dia-
betes nurse specialist or diabetes
consultant, 27% diabetes nurse
P3-687
Correlation of Vitamin D Levels with Glycaemic
Control, Total Daily Insulin Dose, BMI, and Ethnicity in
Paediatric Patients with Type 1 Diabetes Mellitus
Monica Biancoa, Ramon Durazoc, Ramon Durazo-Arvizua,
Carla Minuttib

aLoyola University Medical Center, Maywood, Illinois, USA; bRush
University Medical Center, Chicago, Illinois, USA; cUniversity of
Southern California, Los Angeles, California, USA

Background: Type 1 diabetes mellitus (T1DM) is an
autoimmune and inflammatory process and vitamin D (VD) is
thought to reduce inflammation and prevent autoimmune
destruction. Studies have shown that VD has an effect on insulin
secretion and sensitivity in rats. And it has been shown that adult
T2DM with normal levels of VD have decreased insulin
requirements. Two prior studies in Turkey looked at the
relationship between VD levels and daily insulin requirement in
paediatric patients with contradictory results. Objective and
hypotheses: In this study, we will determine if there is a
significant correlation between VD levels and HbA1c, daily insulin
requirement, BMI, and ethnicity in paediatric T1DM. Our
hypothesis is that patients with low VD levels will have increased
daily insulin requirement. Methods: A retrospective chart review
of 162 T1DM paediatric patients ages 3–20 years old was
conducted. Age, gender, ethnicity, BMI, HgA1c, VD level
(25(OH)D), and total daily insulin requirement (units/kg per
day) were obtained. VD levels were divided into three groups:
!20 ng/ml was considered deficient, 20–29.9 ng/ml insufficient,
and O30 ng/ml was sufficient. Multivariate linear regression
analysis (using STATA13.1) was used to assess the association
between insulin requirement and VD levels adjusting for the
following confounders: age, gender, ethnicity, BMI, and HA1c.
Results: The study included 84 girls, 78 boys, 30 African
Americans, 27 Hispanics, and 99 Caucasians. Analysis of the data
showed that patients with a low VD had a statistically significant
(PZ0.02) increase in insulin requirement independent of HbA1c
levels, age, gender, ethnicity, and BMI. Conclusion: These findings
may suggest that lower levels of VDmay contribute to the need for
higher insulin doses, which may be related to insulin resistance
and suboptimal glucose control in paediatric patients with T1DM.
specialist/diabetes consultant on a
joint rota, and 14% from diabetes
team in the evenings/weekends
and paediatric on-call overnight
P3-688

Management of Children with Type 1 Diabetes
During Illness (Sick Days): Is There a Need for National
Consensus Guideline?
Astha Sonia, Chizo Agwub, Neil Wrightc, Chris Moudiotisd,
Melanie Kershawe, Julie Edgef, Josephine Drewg, Sze May Nga

aDepartment of Paediatrics, Southport and Ormskirk Hospitals NHS
Trust, Ormskirk, UK; bDepartment of Paediatrics, Sandwell and
West BirminghamNHS Trust, West Bromwich, UK; cDepartment of
Endocrinology, Sheffield Children’s Hospital, Sheffield, UK;
dDepartment of Paediatrics, Royal Devon and Exeter NHS
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Diabetes, Birmingham Children’s Hospital NHS Foundation Trust,
Birmingham, UK; fDepartment of Diabetes and Endocrinology,
Oxford Children’s Hospital, Oxford University Hospitals NHS
Trust, Oxford, UK; gDepartment of Endocrinology, Nottingham
Children’s Hospital, Nottingham, UK

Background: Adequate sick day management at home may
reduce the risk of progression to diabetic ketoacidosis (DKA) and
admission to hospital. The UK does not have a consensus
guideline for sick day management advice to children and young
people with type 1 diabetes mellitus (T1DM). Children’s diabetes
services vary in their practice of education and advice in the use of
urine or blood ketone monitoring during illness. Objective and
hypotheses: The aim of this project was to review the variation of
management of diabetes during illness. Method: A survey was
conducted by the Association of Children’s Diabetes Clinicians
(ACDC) who sent out questionnaires to all paediatric diabetes
units managing children and young people with T1DM including:
local sick day management rules, out of hours diabetes support for
families and information about the local diabetes service. Results:
93/127 (73%) of the units responded to the survey. There were 14
tertiary centres. Median number of children per service was 161
(range 73–450). The majority of units (93%) have a sick day
management guideline in place. Conclusion: There was a wide
variation in the practice of monitoring and advice given during
illness. All guidelines advised increased doses of insulin during sick
days but there was no consensus on how to calculate increased
doses. There were also variations in the use of ketone testing and
frequency on blood glucose monitoring. Some units still use urine
ketone testing routinely. There is a need for evidence based
national guidance to be in place.
P3-689
Incretin Secretion was not Impaired in Obese Korean
Children and Adolescents with Type 2 Diabetes
So Hyun Parka, Jae Hong Kima, Min Ho Jungc, Sin Hee Kimd,
Gyung Sun Choe, Moon Bae Ahnc, Won Gyung Chob, In A Jungb,
Yeon Jin Jeonb, Byung Kyu Suhb

aSt. Vincent’s Hospital, Suwon, Gyeonggi-do, Republic of Korea;
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Mary’s Hospital, Seoul, Republic of Korea; dIncheon St. Mary’s
Hospital, Bupyung, Gyeonggi-do, Republic of Korea; eBucheon
St. Mary’s Hospital, Bucheon, Gyeonggi-do, Republic of Korea

Objective: The role of incretins in type 2 diabetes (T2D) is
controversial. This study investigated the association between
incretin levels in obese Korean children and adolescents withT2D.
Patients and methods: We performed a 2-h oral glucose
tolerance test in obese children and adolescents withT2D and with
normal glucose tolerance. Twelve obese children and adolescents
with newly diagnosed T2D (DM group) and 12 obese age-matched
subjects without T2D (NDM group) were included. An oral
glucose tolerance test (OGTT) was conducted and insulin,
C-peptide, glucagon, glucagon-like peptide 1 (GLP1), and
glucose-dependent insulinotropic polypeptide (GIP) were
measured during the OGTT. Follow-up OGTT was done to six
patients of the DM group (DM2 group) after 3 days discontinu-
ation of oral hypoglycaemic agent. Results: The mean age of the
patients was 13.8G2.0 years, and the mean BMI Z-score was 2.1G
0.5. DM and NDM groups were comparable in age, sex, BMI
Z-score, and waist:hip ratio. The DM group had significantly lower
homeostasis model assessment of beta (HOMA-b) and insulino-
genic index (IGI) values (P!0.001). The HOMA of insulin
resistance (HOMA-IR) index was not different between the two
groups. Insulin and C-peptide secretions were significantly lower
in the DM group than in the NDM group (P!0.001). Total GLP1
(TGLP1) secretion was significantly higher in the DM group while
intact GLP1 (iGLP1) and GIP secretion values were not
significantly different between the two groups. Comparing DM
and DM2 groups, FBS, BMI, HbA1c, HOMA-IR, and IGI values
were significantly lower in the DM group than in the DM2 group
(P!0.05). HOMA-b was higher in the DM group than in the DM2
group (PZ0.017). TGLP1 and GIP secretion values were not
significantly different in the DM and DM2 group, however, iGLP1
secretion was significantly lower in the DM2 group than in the DM
group (PZ0.017). Comparing DM2 and NDM groups, TGLP1
secretion was significantly higher in the DM2 group than in the
NDM group (PZ0.04), however, iGLP1 and GIP secretion values
were not significantly different. Conclusion: Impaired insulin
secretion might be important in the pathogenesis of T2D in obese
Korean children and adolescents, however, which may not be
attributed to incretin secretion. Although, patients had wash-out
period, oral hypoglycaemic agent might be able to influence on
incretin secretion.
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Neonatal Diabetes Mellitus: Clinical Feature and
Outcome
Bich Ngoc Can Thia, Dung Vu Chia, Thao Bui Phuonga, Khanh
Nguyen Ngoca, Maria Craigb, Sian Ellardc, Hoan Nguyen Thid
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Background: Neonatal diabetes mellitus (NDM) is a rare
(1:300 000–400 000 newborns) but potentially devastating meta-
bolic disorder characterized by hyperglycemia combined with low
levels of insulin. Two main groups have been recognized on
clinical grounds, transient NDM (TNDM) and permanent NDM
(PNDM). Objective and hypotheses: To describe clinical
features and laboratory manifestations of patient with NDM and
evaluate outcome of management. Method: Case series study,
clinical features, biochemical finding, mutation analysis, and
management outcome of 20 cases from 20 unrelated families were
study. All exon of KCNJ11, ABCC8, and INS genes were amplified
from genomic DNA and directly sequenced. If the mutation of
KCNJ11, ABCC8, and INS has failed to detect, methylation –
specific PCR will be done to detect the loss of methylated region on
chromosome 6q24. Patients with ABCC8/KCNJ11 will transfer to
sulfonylurea from insulin. Results: Twenty-one cases (11 girls and
ten boys) onset at 7–357 days (median 45) of age with gestation
age of 38.8G2.3 weeks and birth weight of 2676.2G592.4 g. Ten
cases of them admitted with the feature of polydipsia, polyuria and
13 cases with diabetes keton acidosis with pH of 7.15G0.18,
HCO3

K of 10.0G9.0 mmol/l, BE of K16.1G10.3 mmol/l, blood
glucose of 35.7G10.4 mmol/l, and HbA1c of 7.66G2.86%.
Mutation analysis showed six have heterozygous for a KCNJ11
missense mutation, five patients with ABCC8 mutations, four
patients have abnormal of chromosome 6, five patients with INS
mutation, and one patient with EIF2AK3 mutation. The patients
have duration of 53G46 months. Four patients with TNDM stop
insulin: now all cases have normoglycemic (blood glucose: 5.0 and
5.9 mmol/l), one patient has mild development delay and two
patients have normal development. 17 patients with PNDM:
11 cases successfully transferred to sulfonylureas and did not
need insulin injections, six cases require insulin, 2/17 cases with
DEND syndrome, and 15/17 cases have normal development.
Conclusion: It is important to perform screening gene mutation
for patients with diabetes before 12 months of age to control blood
glucose and follow up the patients.
P3-691
Acute Kidney Injury as a Severe Complication of
Diabetic Ketoacidosis
Alagusutha Jeyaramana, Eric Finlayb, Verghese Mathewa,
Sanjay Guptaa

aHull Royal Infirmary, Hull, UK; bLeeds General Infirmary, Leeds,
UK

Background: Diabetic ketoacidosis (DKA) in children and
young adults carries significant morbidity and mortality relating to
complications such as cerebral oedema. Acute kidney injury (AKI)
is a rare but potentially fatal complication of DKA. We present
three cases of DKA complicated by AKI. Case 1: A 9-year-old girl
presented with severe DKA at diagnosis. She was treated with
intravenous fluids and insulin as per protocol. She had oliguria and
haematuria 36 h after admission. She was hypertensive with
evidence of enlarged kidneys on ultrasound (USS). She was
transferred to the renal unit where she needed two cycles of
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hemodialysis before making full recovery. Case 2: A 14-year-old
girl presented with severe DKA and altered consciousness at
diagnosis. She developed oliguria 24 h after starting treatment for
DKA. USS of abdomen showed enlarged kidneys. Her renal
function improved with haemofiltration and recovered fully by 1
week. Case 3: A 17-year-old girl with poorly controlled type 1
diabetes presented with severe DKA. She showed evidence of AKI
with very high plasma creatinine, oliguria and low plasma
phosphate. She was managed conservatively with individualised
fluid plan and phosphate supplementation with recovery in 7 days.
Conclusion: Patients with severe DKA can develop AKI due to a
number of possible causes, hypovolaemia being the most likely
primary cause. Appropriate management of hypovolemia and
electrolyte disturbance in these patients can be very challenging.
These cases highlight the importance of early recognition of AKI
(rising plasma creatinine, oliguria, and haematuria) and discussion
with paediatric nephrologist to formulate individualised fluid
therapy in order to prevent deterioration in renal function. It is
uncertain if recent modification in fluid management of DKA has
led to a change in the incidence of AKI.
P3-692
BMI in Children and Young People with Type 1
Diabetes in England and Wales
Naomi Holmana, Fiona Campbellb, Justin Warnerc
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Background: BMI in childhood is an indicator of future
health. Objective and hypotheses: To assess BMI distribution
among children and young people with type 1 diabetes. Method:
The National Paediatric Diabetes Audit (NPDA) collates height
and weight data on children and young people with diabetes in
England and Wales. BMI centiles were calculated using the UK
1990 reference population. Underweight was defined as !5th
centile, overweight 85th – 95th centile and obesity O95th centile.
Results: The 2013/2014 NPDA included data on 25 357 patients
with type 1 diabetes. 1.6% Underweight, 57.5% healthy weight,
19.8% overweight, and 21.1% obese. Comparison to national data
shows a higher prevalence of overweight and/or obesity in type 1
diabetes than in the general population. Living in more deprived
areas are associated with obesity compared to the least deprived
areas (odds ratio (OR) 1.71, 95% CI 1.54–1.89). Risk of obesity
increased with age (OR 1.05, 95% CI 1.04–1.06/additional year)
and being female (OR 1.26, 95% CI 1.17–1.34). A reduction in
HbA1c of 1 mmol/mol was associated with an OR of 1.003 (95%
CI 1.001–1.005). Duration of diabetes and ethnicity were not
associated with obesity. Male gender (OR 1.95, 95% CI 1.53–2.47)
and Asian ethnicity (OR cf. White ethnicity 2.14, 95% CI 1.45–
3.16) were associated with increased risk of being underweight. An
increase of 1 mmol/mol in HbA1c was associated with an OR
1.008 (95% CI 1.002–1.014). Deprivation, duration of diabetes and
age were not associated with underweight. Conclusion: There is a
trend towards higher BMI in children and young people with type
358
1 diabetes. The trend towards obesity in girls and in the most
deprived areas is recognised in the general population and suggests
the importance of lifestyle factors. The significant OR of being
obese with every 1 mmol/mol decrease in HbA1c suggests
confounding influences of diabetes control which requires further
evaluation. Funding: This work was funded by the Healthcare
Quality Improvement Partnership.
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Blood vs Urine Ketone Monitoring in a Pediatric
Cohort of Patients with Type 1 Diabetes: a Crossover
Study
Line Goffinet, Thierry Barrea, Valérie Vandooren, Philippe Lysy
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Background: Diabetes ketoacidosis (DKA) is the most severe
complication in type 1 diabetes (T1D) but patient education and
ketone monitoring may help decrease its frequency. However, the
influence on glucose homeostasis of systematic ketone monitoring
and of the nature of monitoring (urine vs blood) is unclear.
Objective and hypotheses: To determine whether the use of
blood ketone monitoring, as compared to urine ketone testing,
decreases the duration of hyperglycemia, the occurrence of ketosis
events and of DKA in the daily management of T1D in paediatrics.
Method: Our single-site, controlled and randomized study was
done on prepubertal patients withT1D outside of remission phase.
Over 118 patients screened, 28 were actively enrolled. Patients
were asked to test blood ketones during hyperglycemic episodes
(HE), being two consecutive (but 1 h delayed) capillary glycaemia
R250 mg/dl, during two periods of 6 months alternatively with a
blood ketone meter and urine ketone test strips. Results: Our
cohort was homogeneous for gender (F/M ratio: 1), age (mean 10.4
years) and diabetes duration (R2 years). During the study period,
no episodes of DKA or severe hypoglycemia were noticed. Patients
experienced a mean of 4.6 HE/month (range 0–9). They
adequately controlled ketones 1.6 times/month (36% of HEs)
and inadequately (when no HE occurred) 1.5 times/month. Missed
ketone bodies measurements (2.9/month) tended to be higher with
blood meter (3.7/month) than with urine strips (2.1/month)
(PZ0.05). Duration of hyperglycaemia during HEs was not
different when patients measured or not ketones (4.3G1.9 h vs
4.3G2.0 h respectively), meaning that ketone monitoring did not
allow rapid normalisation of glycaemia. The proportion of severe
ketosis (O3 mM for blood and O28 mM for urine tests) was
similar between the two groups (4% for urine and 5% for blood
monitoring). Also, no difference was noticed in mean blood
glucose or HbA1c levels before and after the study period.
Conclusions: Whereas ketone monitoring is part of standardized
diabetes education, its implementation in the daily routine
remains difficult. Although, we did not observe DKA, ketone
monitoring did not impact glycemic control during our study.
Further research is necessary to evaluate how ketone monitoring
may impact long-term diabetes control and complications.
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Elastargene 3C Helps to Improve HbA1c in Children
and Adolescents with Type 1 Diabetes Using Insulin
Pump Therapy
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Bambini V. Buzzi, University of Milano, Milano, Italy

Background: Elastargene 3C (E3C) is a cream specifically
designed to improve lipoatrophy in patients with diabetes. It is
made by many ingredients, among whom are elastin, arnica,
collagen, caffeine, and L-carnitine. Objective and hypotheses:
We started a 6-month, double-blind, randomized trial to test the
efficacy of E3C in children with type 1 diabetes (T1D) using insulin
pump (CSII), in whom infusion set usually left little withe scars.
Method: Forty children and adolescents using CSII, were
randomized into two arms: i) nZ20 E3C once a day on the skin
of abdomen or other sites where infusion sets have been placed,
administered before sleeping; ii) nZ20 placebo once a day on the
skin of abdomen or other sites where infusion sets have been
placed, administered before sleeping. BMI, HbA1c, and insulin
requirement were determined in each child before at baseline and
after 6 months. Results: At the end of the study, five patients
dropped using the E3C or placebo and were excluded from the
analysis. In elastargene group, 18 patients with T1D were
evaluated: age 15.2G4.8 years, diabetes duration 8.0G5.3, time
using a pump 4.1G3.0; in the placebo group, 17 patients withT1D
were evaluated: age 15.1G5.7 years, diabetes duration 8.3G5.8,
time using a pump 4.7G3.0. No significant difference has been
observed for age, disease duration, and time since insulin pump
started. HbA1c significantly improved in patients using E3C
(baseline 8.08G0.80%, after 6 months 7.51G0.53%, PZ0.005, D
K0.53%), but not in placebo group (baseline 7.98G0.74%, after
6 months 7.76G0.79%, PZ0.19, D K0.22%). No difference has
been observed regarding BMI or insulin requirement. In the E3C
group, withe scars completely disappeared in eight patients and
improved in ten; in the placebo group withe scars did not change
in any of the patients. Conclusion: To our knowledge this is the
first time that a direct effect of E3C have been shown in improving
little withe scars that appear on the skin after infusion set removal
in children with T1D using CSII. Moreover, HbA1c significantly
improved only in the E3C group, probably because improved
insulin absorption.
P3-695
Intraosseous Infusion: Sometimes the Only Way to
Treat Severe Diabetic Ketoacidosis
Francesco Gallo, Pietro Conte, Francesco La Torre, Maria Alba Calò,
Fulvio Moramarco
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Background: The diabetic ketoacidosis (DKA) represents one
of the most frequent causes of death in childhood. The first
therapeutic step is a quick rehydration, whereby a venous access
must be ensured in every child with DKA, in order to infuse liquids
immediately. The children conditions (state of shock, obesity) can
make access extremely difficult. We present two cases of patients
with severe DKA, where finding a venous access was almost
impossible. Clinical cases: F.A., M, 18 m, and E.G., F, 3 y, arrived
in our Department in coma state. Arterial sampling documented
severe DKA. The children needed a venous access for their clinical
conditions. After several infructuous attempts, we decided to
proceed with intraosseous access. After premedication with
EMLA, we inserted a needle for intraosseous injection on the
level of the right tibial plate, using the Vidacare EZ-IO. The time
for procedure execution was 3 min. The children began saline
0.9% solution and, after 1 h, started insulin therapy and continued
rehydration by marrow needle, according to a computerized
protocol in use in our department. Twelve hours later, we
cannulated successfully two peripheral veins and the intraosseous
device was removed. There were no treatment complications.
Discussion: For critically ill patients, intraosseous access (IOA)
represents a quick and fairly safe mode to ensure liquids when
peripheral venous access is difficult; it could be a lifesaving
procedure. By IOA, you can infuse glucosaline solutions and
many drugs employed in the intensive care. The IO route can
also be used to get mixed blood samples for blood tests.
Intraosseous insulin is scheduled in resuscitation protocols, but
not assessed in that recently proposed by ISPAD. The absorption
and duration of action are the same as those obtained through a
peripheral or central vein. The complications of this procedure
are rather rare (0.6 per cent) The use of this procedure requires
careful and continuous monitoring. IO needle should be removed
as soon as the children conditions permit and, in any case, not later
than 24 h.
P3-696
Influence of hypoglycemic episodes on attention and
behavioural abnormalities in diabetic children
Michael Wurm, Vera Niebuhr, Kristiane Hallermann,
Alexandra Krause, Natascha van der Werf-Grohmann,
Karl Otfried Schwab

Kinderklinik, Universität Freiburg, Freiburg, Germany

Background: Type 1 diabetes may have an influence on
concentration, attention and behaviour. These effects are relevant,
as they may affect school performance and later career options for
paediatric diabetes patients. Objective and hypotheses: This
study examined attention, concentration and behavioural difficul-
ties in diabetic children aged 5–13 years and their association with
hypoglycaemic episodes and HbA1c. Method: 48 children with
type 1 diabetes mellitus (age 5–13 years, 28 boys, 20 girls) were
stratified for HbA1c over the last 2 years (good diabetes control
HbA1c !7.5%; average or bad diabetes control HbA1c O7.5%),
number of hypoglycaemia per month (!1 episode/month, 1–5
episodes/month, O5 episodes/month). Parents answered the
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Strengths and difficulties questionnaire (SDQ, screening for
behavioural abnormalities and difficulties). KiTAP, a computer
based test, was used to test selectivity, intensity, flexibility and
control of impulse in the patients. School grades were assessed.
Differences between groups were tested for significance using
Mann–Whitney U tests. Correlations were calculated using
Spearman’s rank correlation coefficients. Results: Attention
(tested with the KiTAP tool) was significantly better in patients
with 1–5 hypoglycaemic episodes compared to patient with O5
episodes. There was no overall statistic difference in patients with
!1 compared to O5 hypoglycaemic episodes/month. SD-ques-
tionnaire did not show increased behavioural abnormalities or
correlation with HbA1c in diabetic children. Attention did not
correlate with HbA1c. There was no significant difference for
attention between the low HbA1c group and the high HbA1c
group. Conclusion: These results suggest that the frequency of
hypoglycaemia exerts an influence on attention. Although
literature shows that hypoglycaemia does not cause permanent
cognitive impairment, recent hypoglycaemia seems to influence
attention. Diabetic children do not have behavioural abnormal-
ities. Good diabetes control with absence of hypoglycaemia should
be achieved.
P3-697
Recurrent Ketosis after Prolonged Exercise in Type 1
Diabetes: The Need for Glycogen Replacement
Strategies: Case Report
Mirjam van Albada, Willie Bakker van Waarde
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Background: In diabetic athletes, glycogen depletion can
contribute to the early development of starvation ketones as is
demonstrated by our patient. Case presentation: Our patient, a
15-year-old male triathlete with type 1 diabetes for 5 years was
referred to our tertiary center because of suboptimal regulation on
continuous subcutaneous insulin infusion (CSII). He frequently
awoke with nausea and ketosis, which was initially attributed to
failure of insulin delivery. With optimalisation of administration
materials and initiation of concomitant s.c. injections of a long
acting insulin analogue, morning ketosis persisted on a weekly
basis. After thorough examination of his insulin pump records, it
stood out that ketosis developed when few carbohydrates were
consumed after exercise. Rapid ketosis developed in the early
morning hours when physical activity was resumed before
breakfast. To rule out other metabolic causes of ketosis, the
patient was admitted. During the 1st day, he performed his usual
physical activity, took a last meal at 1900 h and fasted afterwards.
The fasting would be stopped when ketones O1 mmol/l developed
or in case of complaints. After 13 hours of fasting, ketone bodies
developed in the presence of relatively normal glucose levels and
normal fasting insulin levels. Serum acylcarnitines were normal
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and urine organic acids confirmed diabetic keto-acidosis. Our
working diagnosis was ketosis due to glycogen depletion, and
2 g/kg corn starch late in the evening was added to his diet.
Consecutively, no ketosis occurred. Conclusion: In diabetic
athletes, glycogen depletion can contribute to the early develop-
ment of starvation ketones as is demonstrated by our patient.
Therefore, glycogen replacement strategies need to be discussed
with our diabetic athletes.
P3-698
Adherence to Diabetic Ketoacidosis Management
Protocol: a Paediatric Centre Experience
Daphné Cloutier, Joanie Barbe, Isabelle Bouchard, Julie Gagné,
Macha Bourdages
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Background: Paediatric diabetic ketoacidosis (DKA) manage-
ment should be regulated by specific protocols. Following the
Canadian Diabetes Association recommendations, our paediatric
tertiary care hospital was provided with such a protocol in 2009.
Objective and hypotheses: Assess the proportion of DKA
episodes that are marked by non-adherence to our DKA
management protocol (DKAp). We suspected a moderate non-
adherence rate. Method: We conducted a retrospective study on
all patients admitted with DKA between March 2009 and
September 2013. Deviations to DKAp were classified as major or
minor according to their potential impact on patient outcome.
Non-adherence to acute management DKAp was defined as the
occurrence of greater than or equal to one major or greater than or
equal to two minor deviations. Results: Seventy-nine patients
were included (mean age: 9.7G4.9 years; 53.2% females). Most
cases were new-onset diabetes (60/79, 75.9%). Within known
diabetic patients, the DKA precipitating factor was poor treatment
compliance in 10/19 (52.6%) and insulin pump dysfunction in
4/19 (21%). Mild DKA (pH: 7.21–7.30) occurred in 24 (30.4%)
patients, moderate DKA (pH: 7.11–7.20) in 30 (38.0%) and severe
DKA (pH %7.10) in 25 (31.6%). Continuous insulin drip was used
in 73/79 (92.4%) cases. We observed greater than or equal to one
major deviation to DKAp in 37/73 (50.7%) cases, mostly failure to
monitor hourly neurological status (32/69, 46.4%, four missing
values) and inappropriate administration of 0.9% NaCl i.v. bolus
in well-hydrated patients (5/73, 7%). Minor deviations (R2)
occurred in 66/73 (90.4%) patients; mostly failure to monitor urine
ketone levels every 4 h (66/73, 90.4%) and blood gas and serum
electrolytes every 2 h (33/73, 45.2%). Overall, non-adherence to
DKAp occurred in 69 (94.5%) cases. The following complications
were observed: 7/73 (9.6%) hypoglycemia, 55/73 (75.3%)
hyperchloremic acidemia, and 1 (1.4%) CT-scan suspected
cerebral edema. No deaths occurred. Conclusion: Non-adherence
to DKAp was observed in the majority of cases without unusual
complication rate. The establishment of a protocol does not
guarantee its adherence and surveillance of its application is needed.
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Continuous Intersticial Glucose Monitoring in Early
Detection of Glucose Tolerance Abnormalities in
Adolescents with Cystic Fibrosis
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Background: Cystic fibrosis-related diabetes (CFRD) and
glucose abnormalities have a negative impact on pulmonary
function and survival in cystic fibrosis (CF) patients. Oral glucose
tolerance test (OGGT) is the screening test of choice for CFRD,
although undetected high glucose levels can be missed with this
test. The use of a continuous intersticial fluid glucose monitoring
system (CGM) can be useful in these patients. Objective and
hypotheses: To determine the role of CGM in the early detection
of glucose abnormalities in CF. Method: All CF children aged
10–17 years without known diabetes and followed by our hospital
CF team were included. Those with infections or under a
corticosteroid treatment course in the last 6 weeks were excluded.
OGGT in the last year was reviewed with special attention in
intermediate values over 200 mg/dl. CGM system was placed
during 5 days. Results: Among 13 children, six girls, we found:
High glucose levels in OGGT in three patients, none CFRD. Two
of them had intermediate values over 200 mg/dl; glucose
excursions above 200 mg/dl in CGM in six patients, four with
normal OGGT. The patient with impaired glucose tolerance in
OGGT showed in CGM a glucose mean of 136G28 mg/dl and
10% of time above 190 mg/dl with excursions above 200 mg/dl.
Mean level of 24 h blood glucose values for all patients was 109G
14 mg/dl. The patients with normal CGM had lower mean levels
than those with impaired CGM (99.8G9.3 mg/dl vs 119.6G
10.6 mg/dl, PZ0.005). Conclusion: CGM could be a useful tool to
detect glucose excursions in CF children with normal OGGT. The
CGM systems are a comfortable way to detect hyperglucemia in a
real situation. It is still unknown how the development of CFRD in
these patients with impaired glucose can be delayed.
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Health-Related Quality of Life in Children and
Adolescents with Type 1 Diabetes Mellitus in Spain:
Results From the CHRYSTAL Study
Luis Alberto Vázqueza, Juan Pedro López Siguerob, Renata Villoroc,
Dingfeng Jiangd, Marı́a Merinoc, Jesús Reviriegoa,
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aEli Lilly and Company, Madrid, Spain; bHospital Regional
Universitario de Málaga, Málaga, Spain; cInstituto Max Weber,
Madrid, Spain; dEli Lilly and Company, Indianapolis, Indiana, USA

Background: Costs and health related quality of life study for
type 1 diabetes mellitus (CHRYSTAL) pediatric patients in Spain is
an observational study conducted in 2014 on a representative
54th Annual Meeting of the ESPE
sample of 275 patients aged 1–17 years with type 1 diabetes
mellitus (T1DM) in Spain. The study collects diabetes specific
health related quality of life (HRQoL) using the Diabetes Module
of the Pediatric Quality of Life Inventory (PedsQL). This scale has
been identified to be one of the best scales to describe HRQOL in
pediatric population. Objective and hypotheses: The objective
was to describe the HRQoL for pediatric patients with T1DM in
Spain and to compare results by HbA1c level.Method: PedsQL is
modular instrument composed of 28 items comprising five
dimensions (diabetes, treatment I, treatment II, worry, and
communication) graded on a scale from 0 to 4. Scores were
converted from 0 to 100, where higher scores indicate higher
HRQOL. The questionnaire was self-administrated on patients
8–17 and proxy completed by the caregiver for children two to
seven. The overall and itemized mean scores by age ranges were
calculated. Results by HbA1c level (HbA1c !7.5% vs HbA1c
R7.5%) were analyzed by Mann–Whitney U test. Results: Valid
results were obtained for 268 patients. The proxy results indicated
an overall HRQoL of 65.5 for patients with HbA1c R7.5% and
70.6 for those with HbA1c !7.5% in patients aged 2–7. For
patients 8–17, the self-report indicated an overall HRQoL of 72.0
for patients with HbA1c R7.5% and 73.2 for those with HbA1c !
7.5%. Results by age range were consistently lower among patients
with HbA1c R7.5%, although differences by HbA1c level were not
statistically significant. The ‘Worry’ dimension had the highest
negative score on QOL across all age ranges. Conclusion:
CHRYSTAL is the first study to evaluate HRQoL in a
representative sample of children and adolescents with T1DM in
Spain. Interventions are needed to include HRQoL measures as
part of the regular practice while managing diabetes for better
assessment of diabetes care. Funding: This work was supported by
Eli Lilly and Company.
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HbA1c Rather Than BMI Lifestyle and Adherence to
Mediterranean Diet is the Major Determinant of
Triglyceride/HDL Cholesterol Ratio in Adolescents
with Type 1 Diabetes
Silvia Poluzzia, Stefano Zucchinia, Giulio Maltonia,
Maximiliano Zioutasa, Claudia Balsamoa, Antonio Maria Morselli-
Labateb, Elena Nardib, Laura Mazzantia

aEndocrine Unit, Department of Pediatrics, S. Orsola-Malpighi
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Medical and Surgical Sciences, University of Bologna, Bologna, Italy

Background: Triglyceride (TG)/HDL ratio has recently been
considered a index of cardio-metabolic risk in healthy and obese
subjects. Diet, lifestyle indexes, anthropometric parameters, and
metabolic control are the variables with possible influence on
belonging to a certain cardio-metabolic risk group.Objective and
hypotheses: To identify whether HbA1c per se has an influence
on TG/HDL and to study other possible variables influencing the
ratio. Method: We evaluated 85 adolescents with type 1 diabetes
(T1D). Inclusion criteria were age range 12–19.9 years and T1D
with at least 2-year duration. All patients underwent clinical
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Table 1.

TG/HDL ratio
!1.2
(nZ53)

R1.2 and
!2.0
(nZ23)

R2.0
(nZ9) P value

BMI–SDS 0.09G0.95 0.73G0.76 0.16G1.44 0.015a

SBP (mmHg) 112G9 117G10 122G11 0.005a

DBP (mmHg) 70G8 74G8 78G10 0.016a

Chol (mg/dl) 168G29 183G35 200G42 0.030a

HbA1c (%) 8.10G1.0 8.40G0.97 9.90G1.20 0.001a

Gender (M/F) 22/31 11/12 8/1 0.022b
examination and measurement of HbA1c and lipid profile, as well
as filled-in the KIDMED questionnaire investigating Mediterra-
nean diet quality index and a questionnaire on socio-economic
and lifestyle indexes. The patients were subdivided according to
Di Bonito et al. TG/HDL ratio tertiles (Diabetes Care 2012). The
Kruskal–Wallis (a) and c2 (b) tests were applied. Results: The
Table 1 shows meanGS.D. values of variables significantly different
among TG/HDL ratio classes. Age, waist/height ratio, mediterra-
nean diet adherence, socioeconomic, and lifestyle parameters were
not significantly different among the three groups. A stepwise
multinomial logit model identified HbA1c as the parameter with
the highest independent influence on belonging to the highest
cardio-metabolic risk group (PZ0.002), followed by SBP
(PZ0.034), while BMI and waist/height ratio disappeared after
SBP entered the model. Conclusion: In our group of adolescents
withT1D, showinga fair level of adherence toMediterraneandiet and
on average a correct lifestyle, HbA1c, and male sex were the major
determinant of belonging to a low cardio-metabolic risk group.
Table 1. Comparison of HbA1c prior to CGM use to Hba1C at
different months

Mean (S.D.)
mmol/mol

95% Confidence
Interval P-value

Pre-CGM HbA1c 70.7 (13.4)
1 months 59.3 (10.9) 3.6–19.1 0.008
3 months 60.0 (12.9) 2.8–18.6 0.012
6 months 60.5 (11.0) 2.8–18.6 0.061
9 months 59.8 (4.2) 1.92–20.0 0.022
12 months 64 (9.6) K2.9–16.4 0.150
P3-702
Non-HDL Cholesterol in Diabetic Children: Treatment
Recommendations Considering Glycaemic Control,
BMI, Age, Gender, and Generally Accepted Cut Points
Karl Otfried Schwaba, Juergen Doerfera, Andreas Hungeleb,
Nicole Scheuingb, Andreas Krebsa, Axel Dostc, Tilman R Rohrerd,
Sabine Hofere, Reinhard W Hollb

aUniversity Medical Center, Freiburg, Baden-Württemberg,
Germany; bUniversity of Ulm, Ulm, Baden-Württemberg, Germany;
cUniversity of Jena, Jena,Thüringen, Germany; dSaarland University
Medical Center, Homburg, Saarland, Germany; eMedical University,
Innsbruck, Tirol, Austria

Background: Non-high-density lipoprotein cholesterol (non-
HDL-C) has been shown to be a suitable predictor of
cardiovascular risk. Objective and hypotheses: We aimed to
investigate factors influencing non-HDL-C levels in children
with type 1diabetes (T1D, registered at the German/Austrian
DPV database, nZ26358) in order to increase the rare use of
lipid-lowering therapies. Recommendations for acceptable
(!120 mg/dl), borderline-high (120–139 mg/dl), and high
(S140 mg/dl) non-HDL-C levels in children at high cardiovas-
cular risk were considered. Results: Non-HDL-C levels were
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generally higher in children aged O10 years than %10 years and
also higher in females than in males. Non-HDL-C levels increased
with worsening glycaemic control, elevated non-HDL-C levels and
age. The rate of non-HDL-C levels S120 mg/dl was more than
25% and of levels S140 mg/dl still 10%, irrespective of glycaemic
control, weight, age, and gender. However, the rate of non-HDL-C
levels S140 mg/dl was even 25% in overweight girls aged O10
years. Conclusion: Considering the non-HDL-C treatment goal
!120 mg/dl for children with diabetes-related high cardiovascular
risk, it can be assumed that more than a quarter of children with
T1D require intensified lifestyle interventions. Further 10% of all
T1D children and even 25% of overweight adolescent girls need
immediate lipid-lowering treatment in parallel with lifestyle
changes, because there is no reasonable perspective of reaching
their non-HDL-C goal by improved glycaemic control or weight
loss alone. Funding: DPV initiative was supported by the German
Federal Ministry of Education and Research as part of the
competence net diabetes (grant FKZ 01GI1106) integrated into the
German Center for Diabetes Research (DHZ), the German
Competence Net Obesity (grant FKZ 01GI1130), and the
European Foundation for the Study of Diabetes (EFSD).
P3-703
A 1-year Follow-up Study to Evaluate Efficacy and
Compliance of Continuous Glucose Monitoring in
Children with Type 1 Diabetes Mellitus
Astha Soni, Marisa Clemente, Sze May Ng

Department of Paediatrics, Southport and Ormskirk Hospitals NHS
Trust, Ormskirk, UK

Background: Self monitoring of blood glucose (SMBG) is an
important part of diabetes management. Continuous glucose
monitoring system (CGMS) provides the real time measurements
of users’ glucose levels. The NICE guideline recommends use of
CGMS if there is persistent hypoglycaemia unawareness or
repeated hypoglycaemia or hyperglycaemia. In our paediatric
diabetes clinic within a large DGH, we have a cohort of 12 children
who were funded for the CGM use for a minimum of 1 year.
Objective and hypotheses: To assess the effects of CGM on
metabolic control, hypoglycaemic episodes and overall compliance
over a period of 12 months. Method: Data from cohort of 12
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patients who were commenced on CGMS was collected retro-
spectively. We compared HbA1c and frequency of hypoglycaemic
episodes over 12 months. We also report their compliance and side
effects related to CGMS use. Results: 12 patients (eight males),
with median age 14.5 years (5–18 years) used CGM over a year.
There was significant improvement in the HbA1c within 1 month
of usage that was sustained over 9 months (Table 1). Proportion of
hypos over 12 months was reported to be low at a mean 3.8%
(range 1.6–5.3%). There were issues with non compliance with five
patients using the CGMS sensor intermittently after 8 months of
continuous usage. Two of the five patients reported problems with
allergy to plaster and CGM device not sticking well. Conclusion:
In clinical practice use of CGMS showed improvement in control
within a short period of time but this was not sustained over 12
months. Hypoglycaemic episodes were infrequent during the 12
months CGMS use. Compliance of long-term use of CGMS was
low at 58% even in a healthcare that funds its use.
P3-704
Diabetic Ketoacidosis Treatment: Experience from a
Paediatric Tertiary Centre (2004–2014)
Joana Serra-Caetanoa, Lia Gatab, Alexandra Dinisc, Rita Cardosoa,
Isabel Dinisa, Alice Mirantea

aEndocrinology, Diabetes and Growth Unit, Pediatric Hospital,
Coimbra Hospital and University Centre, Coimbra, Portugal;
bEmergency Service, Pediatric Hospital, Coimbra Hospital and
University Centre, Coimbra, Portugal; cIntensive Care Service,
Pediatric Hospital, Coimbra Hospital and University Centre,
Coimbra, Portugal

Background: Diabetic ketoacidosis (DKA) is a medical
emergency. The most physiologic fluid/electrolytes replacement
rates and insulin dosis are still controversial. Objective and
hypotheses: To evaluate the effectiveness and security of DKA
treatment. Our protocol consists of 2 h’ rehydration with 0.9%
sodium chloride (NaCl), followed by insulin infusion (0.1 U/kg
per h) associated to 0.45% NaCl with 5% glucose. Potassium is
replaced with monophosphate potassium associated to potassium
chloride in first 12 h. Lower insulin doses are used in children
under 5y and mild DKA (0.05 U/kg per h).Method: Retrospective
study including children and adolescents with DKA at 1 DM
diagnosis, attended at our hospital since 2004. DKA and severity
groups were defined according to international literature. Data
collected included insulin infusion, glycaemia, pH, osmolarity,
corrected sodium, potassium and phosphate along the first 12 h.
Statistical analysis with SPSS 21th (P!0.05). Results: Since 2004
we admitted 142 new cases of 1DM. We included 38 children with
DKA, 23 males (60%) with mean age of 8.2G4.0 years. Severe
DKA occurred in 11 (28.9%), moderate DKA in 11 (28.9%) and
mild DKA in 16 (42.2%). At admission, mean glycaemia was
554G154 mg/dl, mean osmolarity 310G12 mosm/kg, mean
corrected sodium 146G5 mmol/l, mean potassium 4.5G
0.72 mmol/l and mean phosphate 1.5G0.45 mmol/l. Insulin was
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started at a mean dose of 0.07G0.02 U/kg per h. Along 12 h, mean
glucose supply was 4.8G1.8 g/U per h, mean potassium provided
was 0.13G0.05 mmol/kg per h and mean phosphate was 0.11G
0.06 mmol/kg per h. Potassium anf phosphate was started
simultaneously with insulin infusion in 32 (84%) children;
hypokalemia (!3.5 mmol/l) occurred in 16 (42%) children, and
hypophosphatemia (!0.9 mmol/l) occurred in 10 (26%) cases.
There was no hypocalcemia. Variation along 12 h had statistical
significance for glycaemia, pH, corrected sodium and osmolarity
(P!0.0001), without variation of corrected sodium. There were
no cases of cerebral oedema. Conclusion:Our protocol allowed an
adequate and safe approach to DKA treatment at 1 DM onset.
Hypocalcaemia should be corrected with higher potassium supply.
There was a gradual correction of dehydration and acidosis,
without complications.
P3-705
Treatment of Dyslipidemia in Children and
Adolescents with Diabetes Mellitus Type 1
M M H Borgerink, M A van Albada, G Venema, W M Bakker-van
Waarde

University Medical Center Groningen, Groningen, The Netherlands

Background: Cardiovascular disease (CVD) is the major
cause of mortality in diabetes mellitus type 1 (T1DM).
Dyslipidemia will increase this risk. Several guidelines have been
published, how to treat dyslipidemia in T1DM, yet some studies
have shown that the number of patients who are treated according
to these guidelines is low. Objective and hypotheses: To
investigate the frequency of dyslipidemia in children and
adolescents with T1DM and if they are treated according to recent
guidelines and if not, to identify the reason why guidelines were
not followed. Method: All children and adolescents with T1DM
from the pediatric and transition diabetes outpatient clinic of the
University Medical Center Groningen were retrospectively
investigated. 210 persons with T1DM (112 male and 98 female),
3–24 years old were included. Data of lipid profiles, HbA1c,
smoking and BMI and in patients with dyslipidemia (LDL-cS
2.6 mmol/l), tracking of LDL-c (defined as S75% of the LDL-c
results S 2.6 mmol/l), blood pressure, family history for
dyslipidemia and CVD, were collected. We investigated if patients
were treated according to the guidelines and asked the treating
physician for possible reasons to deviate from it. Results: 41.9%
(nZ88) of the patients had dyslipidemia. Dyslipidemia was
significantly associated with age, female sex, HbA1c and BMI.
In patients with dyslipidemia 65.6% showed tracking of LDL
cholesterol, 42.5% had a positive family history for CVD and
28.8% for dyslipidemia. 11.4% of the patients with dyslipidemia
were treated with a diet and 5.7% with statins. The most important
reasons for not treating dyslipidemia were mild increase of LDL
cholesterol (46.6%) and bad compliance with high HbA1c (28.4%).
Conclusion: Dyslipidemia is frequently seen in patients with
T1DM, yet treatment percentage is low. Awareness for early
intervention is important. Research to investigate the benefit of
treatment is needed.
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Hearing Changes in Children and Adolescents with
Type 1 Diabetes Mellitus
Young-Jun Rhie, Joon Woo Baek, Hyo-Kyoung Nam, Kee-Hyoung Lee

Korea Univeristy College of Medicine, Seoul, Republic of Korea

Background: There have been reports that patients with
diabetes have hearing loss greater than those without. Suggested
pathogenesis for diabetes-associated hearing loss has included
cochlear microangiopathy, hyperglycaemia of cerebrospinal fluid,
auditory neuropathy and diabetic encephalopathy. Objective and
hypotheses: This study is aimed to investigate hearing changes in
children and adolescents with type 1 diabetes mellitus and to
examine if hearing changes is associated with glycaemic control.
Method: Pure-tone thresholds were measured in both ears of
children and adolescents with type 1 diabetes mellitus (T1DM)
(nZ53) and their sex and age-matched healthy controls (nZ33) at
frequencies from 125 Hz to 8 000 Hz. Results: There was greater
hearing loss in T1DM subjects compared to controls at 6 000 Hz.
Significant greater hearing loss was also found in poorly-controlled
T1DM subjects (HbA1cS9%) (nZ25) compared to well-
controlled subjects (HbA1c !9%) (nZ28) at 2 000, 4 000 and
6 000 Hz. Conclusion: T1DM is associated with an increased risk
of hearing loss in children and adolescents and this difference
seems to be related to blood glucose control states. Hearing
evaluation and interventions are required in the management of
T1DM in children and adolescents.
P3-707
A Novel Genetic Mutation in a Turkish Family with
GCK-MODY
S Ahmet Ucakturka, Figen Gunindib, Fatma Demirela,c,
Selin Elmaogullaria, Eda Mengend, Bilgin Yukseld

aDepartment of Pediatric Endocrinology, Ankara Children’s
Hematology and Oncology Training Hospital, Ankara, Turkey;
bDepartment of Pediatric Endocrinology, Necip Fazil City Hospital,
Kahramanmaras, Turkey; cDepartment of Pediatric
Endocrinology, Yildirim Beyazit University, Ankara, Turkey;
dDepartment of Pediatric Endocrinology, Cukurova University
Faculty of Medicine, Adana, Turkey

Background: Maturity-onset diabetes of the young type 2
(MODY2) is an autosomal dominant inherited disease caused by
heterozygous inactivating mutations in the glucokinase (GCK)
gene. It mostly presents with mild fasting hyperglycaemia.
MODY2 accounts for 2%–5% of all diabetes cases. It is treated
with diet only, and complications are extremely rare. We
presented here a family with MODY2 caused by a novel
heterozygous p.E51*(c.151.GOT) mutation of the GCK gene.
Case: A 17-year-old girl was admitted to our department because
of fasting hyperglycaemia. Parents had no consanguinity. Father
and grandfather were diagnosed with diabetes. On physical
examination Body mass Index was 30.2 kg/m2 (O95 p) She had
not acanthosis nigricans. Pubertal assessment revealed Tanner V.
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Serum autoantibodies against glutamic acid decarboxylase, islet
cell antibodies, and anti-insulin autoantibodies were negative.
Blood glucose level was repeatedly checked and showed fasting
hyperglycaemia (132 mg/dl) as well as an elevated haemoglobin
A1c level (6.6%; reference range, 4.8%–5.9%). A standard oral
glucose tolerance test with 75 g of glucose equivalentwas performed
with a fasting glucose of 130 mg/dl and a 2-h glucose of 159 mg/dl.
The fasting insulin concentration was 6.9 mU/ml and 27 mU/ml
after 2 h. Considering the clinical and family history, mutation
analysis of the GCK gene was performed. Complete sequencing of
coding exons and intron-exon boundaries of the GCK gene was
carried out in the patient. Genetic analysis of case identified a
heterozygous mutation (c.151.GOT) leading to stop codon
(p.E51*) in GCK gene. Family members were screened for this
mutation. The samemutation andmild hyperglycaemiawere found
in the patient’s father and the two-sisters but was absent in the
mother.Conclusion: GCK mutation screening should be considered
in patients with mild early-onset hyperglycaemia, family history of
impaired glycaemia, and negative ß-cell antibodies. In addition family
members of patients with MODY should be screened.
P3-708
Incidence and Risk Factors of Diabetic Nephropathy
in Children and Adolescents as Per Republic of
Uzbekistan National Register
Gulnara Rakhimova, Nasiba Alimova

Centre for Scientific Study of Endocrinology, Tashkent, Uzbekistan

Aim: To study incidence and risk factors of diabetic
nephropathy (DN) in children and adolescents as per the Republic
of Uzbekistan National Register. Method: An information list
(card) and appropriate software were developed on the basis of the
DN register. The cards were collected in every region of
Uzbekistan to be introduced into a computer database. Results:
DN screening performed in children by Alikhanova N M in 1998
showed that 4C5 degree DN incidence in children and
adolescents was 20.4 and 51% respectively. In 2007 on the basis
of specially developed register card data on incidence of DN in
children and adolescents with one type diabetes mellitus was
assessed in the Republic of Uzbekistan. four and five degree DN
incidence in children was found 17.0 and 0.6%, to be 31.7% in
adolescents and lower than the one in 1998, but higher that the one
in the 2006-year Register. It was 11.2 and 20.7% respectively, to
show that there is 1.5–time difference between actual and
registered DN incidence. Inheritability by diabetes mellitus and
by arterial pressure, mean daily hyperglycaemia, increase in
HbA1c, body mass and cholesterol, reduction of blood fibrinolytic
activity and both daily and nocturnal increase in arterial pressure
as well as growth in manifestations of autonomic neuropathy are
among the risk factors of onset and progression of DN in children
and adolescents. Cow milk feeding, low weight at birth and disease
duration differed insignificantly. Conclusions: Rate of registration
of late diabetic complications, DN and chronic renal insufficiency
(CRI) in particular remains low, though in 50% and 100% children
and adolescents respectively, CRI is the main cause of death.
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Elevated HbA1c and Cardiometabolic Risk Factors in
Korean Children and Adolescents: Data from the
Korean National Health and Nutrition Examination
Survey, 2011–2012
Jieun Leea, Jae Hyun Kimb

aSeoul National University Children’s Hospital, Seoul, Republic of
Korea; bInje University College of Medicine, Ilsan Paik Hospital,
Goyang-si, Republic of Korea

Background: Prediabetes often precedes type 2 diabetes,
which is associated with obesity and increased risk of developing
cardiovascular disease. Haemoglobin A1c (HbA1c) has been
recently recommended as a useful tool for the diagnosis of
diabetes and prediabetes. Objective and hypotheses: We
investigated whether prediabetes according to HbA1c was
associated with cardiometabolic risk factors in Korean children
and adolescents. Method: We used data from the 2011–2012
Korean National Health and Nutrition Examination Survey
(KNHANES), which is the nationally representative database. In
total, 1 581 subjects aged 10–19 years were assessed. We classified
the subjects into two groups based on HbA1c level (the
normoglycaemia group with HbA1c of !5.7%; the prediabetes
group with HbA1c of 5.7–6.4%). Clinical characteristics and
cardiometabolic risk factors between the normoglycaemia and
prediabetes groups were compared. Results: According to HbA1c
levels, 305 subjects (171 boys and 134 girls) had prediabetes. In the
prediabetes group, obesity, waist circumference (WC), WC to
height ratio (WHtR), total cholesterol, triglyceride (TG), fasting
glucose, AST and ALT were significantly higher than those in the
normoglycaemia group (P!0.001). Metabolic syndrome by IDF
definition was 3.5% in prediabetes group and 1.4% in the
normoglylcaemia group (statistically non-significant, PZ0.098).
In the both normoglylcaemia and prediabetes groups, over-
weight/obese subjects had higher BMI, WC, WHtR, blood
pressure, TG, AST and ALT (P!0.05) and lower HDL cholesterol
(P!0.001) than those with normal weight. Age-, sex- and income-
adjusted logistic regression analysis showed that the subjects with
prediabetes had increased risk of having obesity (OR 1.52,
P!0.001), abdominal obesity (OR 2.75, P!0.001), hypertrigly-
ceridemia (OR 2.02, PZ0.005), high ALT (OR 2.53, P!0.001).
Conclusion: Prediabetic HbA1c levels in Korean children and
adolescents were strongly associated with increased cardiometa-
bolic risk factors. HbA1c might be a useful marker to assess
cardiometabolic risk in children and adolescents.
P3-710
How Approprıate are the Lengths of Syringe Needles
Used for Subcutaneous Injections to the Children at
School Age
Sultan Kaba, Murat Doğan, Keziban Bulan, Alpaslan Yavuz,
Aydın Bora, Muazzez Didin, İlyas Dündar, Nihat Demir

Yuzuncu Yil University, Van, Turkey
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Aims: To define the normal ranges of the thicknesses of the
skin and subcutaneous tissues via ultrasonography, and to
determine whether the current syringe needle-lengths used for
the subcutaneous injections were appropriate. Methods: The
thicknesses of the skin and subcutaneous tissues of 2 244 students
were measured at the left arm using ultrasonography. Patients
were divided into three groups based on age: 6–8, 9–12 and 13–17
year. Results: The thicknesses of the skin, subcutaneous tissue and
skin-subcutaneous tissue were found to be positively correlated
with age, BMI and body surface area. All these were observed to be
gender related. There is a possibility to make intramuscular
injections for the 50, 25 and 25% of boys with age groups of 6–8,
9–12 and 13–17 year respectively. For the girls, the risk of
intramuscular injection is 25% for all age groups. Conclusions:
Our study has shown that the skin and skin-subcutaneous tissue
thicknesses varies as a function of age, gender, BMI and body
surface area.
P3-711
Heterogeneous Presentation of Paediatric
Hyperglycaemic Hyperosmolar State – A Case Series
Zainaba Mohameda, Tabitha Randella, Prem Sundaramb,
James Greeningb, Louise Denvira, Pooja Sachdeva

aDepartment of Paediatric Endocrinology and Diabetes, Queens
Medical Centre Campus, Nottingham University Hospitals NHS
Trust, Nottingham, UK; bDepartment of Paediatric Diabetes &
Endocrinology, Leicester Royal Infirmary, University Hospitals of
Leicester NHS Trust, Leistershire, UK

Background: The hyperosmolar hyperglycaemic state (HHS)
is rare, but recognised, life-threatening clinical entity in children
with type 2 diabetes (T2DM). It is also reported as presenting
feature in other types of diabetes and metabolic disorders. The
estimated mortality in HHS is 10–20%, ten times higher than
Diabetic Ketoacidosis (DKA).The mainstay of management
involves aggressive fluid therapy with insulin and managing
complications namely; rhabdomyolysis, multi-organ failure,
cerebral oedema and malignant hyperthermia. Objective: We
report three cases, where HHS was the presenting feature, only one
of which has confirmed T2DM, highlighting the challenges for
early diagnosis and management. Case-series report: i) 16-year-
old-Asian female, with neurodegenerative disease, immobility,
pubertal delay and obesity (BMI 42) presented acutely unwell.
Examination revealed Acanthosis Nigricans. She had a compli-
cated course with acute kidney injury, vascular thrombosis and
cerebral oedema. ii) 4.5-year-old-Black African male, BMI 16.5,
previously well, presented with abdominal distention and collapse
(GCS 3/15). Aetiology of presentation was unclear; fluids
and insulin were stopped within 4 days. Recovery was complete.
iii) 8-year-old Caucasian girl with quadriplegic cerebral palsy
and Haemophagocytic Lymphohistiocytosis, receiving pulsed
steroid therapy, presented with stupor and severe dehydration.
Recovery was to premorbid state. Management in all cases
involved aggressive isotonic fluid resuscitation and insulin
therapy. Investigations consistent with HHS are shown below.
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Table 1.

Investigations Case 1 Case 2 Case 3

pH 7.27 6.8 7.32
Blood glucose (mmol/l) 33 47 38
Sodium (mmol/l) 172 163 152
Serum-Osmolality
(Osm/Kg)

392 400 368

HbA1C (mmol/mol) 104 !40 82
Blood Ketones (mmol/l) 1.8 Negative 2.4
Conclusion: This heterogeneous case series includes new-onset
T2DM, steroid induced and transient HHS with complete
recovery. The latter two have not been previously described in
the literature. Significant neurodevelopmental delay in two of our
patients delayed diagnosis similar to other case reports. There is
imperative need for increased awareness and evidence-based
paediatric guidelines for management of HHS to avert adverse
outcomes.
P3-712
A Novel Compound Heterozygous Mutation in an
Adolescent with Insulin-dependent Diabetes: A Case
Report of Wolfram Syndrome
Giulio Maltonia, Vilma Mantovanib,d, Stefano Zucchinia, Carlotta
Pia Cristallib,c, Raffaella Minardib,c, Laura Mazzantia

aEndocrine Unit, Department of Pediatrics, S.Orsola-Malpighi H.,
University of Bologna, Bologna, Italy; bCRBA, University H.
S.Orsola-Malpighi, Bologna, Italy; cDepartment of Experimental
Diagnostic and Specialistic Medicine, University of Bologna,
Bologna, Italy; dGenetic Medicine Unit, University H. S.Orsola-
Malpighi, Bologna, Italy

Background: Wolfram syndrome (WS) is an autosomal
recessive neurodegenerative disorder characterized by non-
autoimmune diabetes mellitus and progressive optic atrophy.
WS includes other possible disorders, such as diabetes insipidus,
sensorineural deafness, genitourinary tract problems, neurological
or psychiatric disorders and others. Case presentation: A
12-years-old boy presented with glicosuria and shortly developed
insulin-dependent diabetes mellitus. Autoimmune markes for
diabetes were negative, insulin requirement ranged from 0.22 to
0.43 U/kg per day) and HbA1c from 53 to 59 mmol/mol). Family
history for autoimmunity was negative. Genetic tests for
monogenic diabetes were performed and no mutations for GCK-
MODY 2 and HNFA1-MODY 3 were found. At age 16 years
metabolic control worsened and optic atrophy was identified
during a routinary eye examination and confirmed by MRI.
Wolframin (WFS1) gene was analysed and compound hetero-
zygosity for a missense and a frameshift mutations in exon 8 was
found: c.(2104GOA)C(2155_2168dup14); p.(Gly702Ser)C
(Phe725fs). The missense mutation, paternally inherited, is
annotated by Human Gene Mutation Database (HGMD), but no
phenotype description is available. The frameshift mutation, also
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detected in the mother, is a 14 bp duplication, not previously
reported. It causes a frameshift which results in a premature stop
codon, predicting a truncated protein of 25 amino acids shorter
than the wild-type wolframin. No mutation was shared by the twin
brother. No signs of central diabetes insipidus or any other
diseases associated with WS were found. Our report of a novel
inactivating mutation increases the spectrum of WFS1 defects
and contributes to establish phenotype-genotype relationship.
Conclusion: WS diagnosis is often delayed and misdiagnosed
as autoimmune diabetes. The rarity of the condition and the
absence of other diseases at diabetes diagnosis makes extremely
challenging the recognition of WS. However the compound
heterozygosity for the here reported mutations, even markedly
altering the protein structure, seems to confer a mild phenotype
among the spectrum of WS manifestations.
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Sirolimus Therapy in an Infant with Persistent
Hyperinsulinaemic Hypoglycaemia
Yvonne Yijuan Lima,b, Andrew Anjian Snga,b, Khalid Hussainc,d,
Kah-Yin Lokea,b

aKhoo Teck Puat-National University Children’s Medical Institute,
National University Hospital, National University Health System,
Singapore, Singapore; bDepartment of Paediatrics, Yong Loo Lin
School of Medicine, National University of Singapore, Singapore,
Singapore; cDevelopmental Endocrinology Research Group, Clinical
and Molecular Genetics Unit, Institute of Child Health, University
College London, London, UK; dDepartment of Paediatric
Endocrinology, Great Ormond Street Hospital for Children,
London, UK

Background: Persistent hyperinsulinaemic hypoglycaemia
(HH) of infancy (PHHI) is a rare condition which presents with
severe hypoglycaemia during the neonatal period. For medically
unresponsive forms of diffuse HH, subtotal pancreatectomy was
previously the only treatment option, with the potential
consequences of recurrence of hyperinsulinism, diabetes mellitus
and exocrine pancreatic insufficiency. The novel use of sirolimus
treatment was recently reported in four infants who achieved good
glycaemic control. We report our experience with Sirolimus in an
infant with PHHI. Case presentation: A neonate was diagnosed
with PHHI when she presented with severe refractory hypogly-
cemia at birth. She was initially treated with diazoxide at 20 mg/kg
per day and a carbohydrate-rich diet. She responded well with
minimal hypoglycaemia until 7 months of age when she started
having episodes of recurrent hypoglycaemia. The side effects of
diazoxide she experienced were hypertrichosis and decreased
appetite. Mutational analysis demonstrated that she was hetero-
zygous for a novel missense mutation on the ABCC8 gene.
An 18-F DOPA PET scan showed that she had diffuse disease.
At 18 months, she was commenced on sirolimus at an initial dose
of 0.5 mg/m2 per day, gradually increasing weekly until the
dose was 4.8 mg/m2 per day, with a therapeutic trough between
20–30 ng/ml. Diazoxide was eventually discontinued 2 months
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after sirolimus was started. She has continued on sirolimus for the
past 8 months. She only experienced one episode of severe
hypoglycemia contributed by viral gastroenteritis, during which
the sirolimus trough was suboptimal at 13 ng/ml. Side effects
included mild elevation of transaminases and asymptomatic
elevation of creatine kinase level. Conclusion: Sirolimus therapy
is an alternative to subtotal pancreatectomy in severe diffuse
PHHI, avoiding the side effects of hypertrichosis and fluid
retention associated with diazoxide therapy. However, the
duration of therapy in PHHI and the long term side effects have
yet to be established.
P3-714
Permanent Neonatal Diabetes Mellitus in Beckwith
Wiedemann Syndrome: An Unusual Co-Occurrence
Dipesalema Joela,b, Seeletso Nchinganeb,
Motlalekgomo Matsheng-Samuelb, Loeto Mazhania,b

aUniversity of Botswana, Gaborone, Botswana; bPrincess Marina
Hospital, Gaborone, Botswana

Background: Diabetes mellitus is not characteristic of
Beckwith Wiedeman Syndrome (BWS). If anything, BWS is
associated with hypoglycaemia secondary to hyperinsulinaemia.
A case of permanent neonatal diabetes mellitus and BWS have
never been reported from our setting. Objective and
hypotheses: To report on a 17 years old boy with BWS diagnosed
with permanent neonatal diabetes mellitus at 4 months of age and
to determine the molecular genetics study which may associated
with diabetes and BWS. Method: He was a term baby, weighing
5.25 kg, born by caesarian section (CS) for cephalo-pelvic
disproportion. He had earlobe crease, protruded tongue and
omphalocoele requiring immediate surgical repair. He stayed
in-patients for 2 months post operation. He suffered recurrent
hypoglycaemia until 4 months of age, and then developed
persistently elevated glucose requiring insulin therapy. He was
tested for DNA methylation at the imprinted KCNQ1OT1/H19
loci and PLAGL1 locus as well as the sequence analysis of coding
and flanking intronic regions of the ABCC8 and KCNJ11 gene.
Results: In addition to the clinical features of protruding tongue,
macrosomia, omphalocoele, earlobe creases and persistent
hyperglycaemia requiring insulin, his DNA showed complete
hypomethylation at KCNQ1OT1. His DNA methylation was
normal at H19 and the TND locus. There was no mutations
detected in the KCNJ11 and KIR6.2 genes. The complete
hypomethylation at KCNQ1OT1 is consistent with a diagnosis
of BWS and the normal methylation at H19 is inconsistent with
paternal uniparental disomy at chromosome 11. The absence of
KCNJ11 and KIR6.2 is inconsistent with a diagnosis of neonatal
diabetes. The combination of clinical signs with molecular genetic
studies confirms the diagnosis of BWS in our patient, however, the
mutational analysis of the K-ATP channels fails to confirm the
cause of diabetes mellitus. Conclusion: Diabetes mellitus in BWS
occurs rarely and future studies should aim to identify possible
causes of diabetes in BWS.
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Prevalence of Vascular Complications in Children
with Type 1 Diabetes in Ireland
Triona Butlera, Elena Hennessyb, Patricia Gallagherb,
Norma O’Tooleb, Susan M O’Connellb, Stephen M P O’Riordanb

aPaediatric Diabetes and Endocrinology Unit in the Department of
Child Health, Cork University Hospital, Cork, Ireland; bUniversity
College Cork, Cork, Ireland

Background: Screening guidelines for vascular complications
in children with type 1 diabetes (T1DM) are based on results from
Diabetes Control and Complications Trial (DCCT) and its follow-
up, the Epidemiology of Diabetes Interventions and Compli-
cations (EDIC) trial. These studies established conclusively that
early and intensive diabetes care improves long-term outcomes.
Objective and hypotheses: To establish screening practices and
prevalence of vascular complications in a cohort of paediatric
patients with T1DM in Cork University Hospital (CUH).
Methods: A retrospective review of all data currently available
over the last 24 months in the paediatric diabetes clinic in CUH
was carried out and compared to ISPAD Guidelines 2014. HbA1c,
blood pressure (BP), fasting lipid profile, urine albumin to
creatinine ratio (UACR) and retinal screening for each patient
were recorded. Results: 313 children with T1DM (148 girls, 165
boys) aged 1–18 years (mean 11.99G3.7) were analysed. The
mean HbA1c was 68.3G15.02 mmol/mol. 235 patients (75%) had
HbA1c above the optimal concentration 58 mmol/mol with 26%
(81 patients) at the high risk (O74.9 mmol/mol). Retinal
screening showed 2% (six children) as having background
retinopathy. BP screening was obtained for 87% (272 children)
with 26% (81 cases) having an elevated systolic BP (O140/90).
Lipid screening was documented for 75% (235 children), with 32%
(100 children) displaying elevated total cholesterol, 33% (103
children) elevated LDL cholesterol, 11% (34 children) elevated
triglycerides and 3% (ten cases) with suboptimal HDL cholesterol.
UACR was recorded for 65% (203 cases), with 4% (12 cases)
having a UACR O3 mg/mmol (ISPAD 2014). Conclusion: The
results of this cohort study are consistent with the international
literature. They identify what routinely happens in the Paediatric
Diabetes Clinic and highlights the vascular risk profile of these
children. These baseline data will be followed prospectively for the
next 10years and will help to inform clinical care and service
development of children with T1DM in Ireland.
P3-716
Hyperglycaemia During Chemotherapy for Acute
Lymphoblastic Leukaemia Among Taiwanese
Children
Meng-Che Tsai, Jainn-Shiu Chen

Department of Pediatrics, National Cheng Kung University
Hospital, College of Medicine, National Cheng Kung University,
Tainan, Taiwan
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Background: Hyperglycaemia is a common occurrence
during the treatment for paediatric acute lymphoblastic leukaemia
(ALL). Emergence of new evidence exhibits conflicting results. The
incidence of hyperglycaemia during chemotherapy has not been
well described in the Asian population. Objective and
hypotheses: The aim of study is to delineate the characteristics
of paediatric patients at risk for hyperglycaemia during
chemotherapy. Method: This retrospective study involved chart
review of consecutive patients aged younger than 18 years with
diagnosis of ALL in a medical centre in Taiwan in 1997–2008.
Hyperglycaemia was defined by random plasma glucose levels
200 mg/dl or fasting glucose levels 126 mg/dl at least two separate
samplings. Risk factors for hyperglycaemia were described with
crude and adjusted odds ratios (OR) with 95% confidence intervals
(CI) in the univariate and multivariate regression analysis.
Results: A total of 137 patients with mean age were included
for analysis. Mean age at diagnosis was 7.4 years (range 2.1–17.9
years) with male predominance (nZ79). Among the subjects, 27
(19.7%) were overweight or obese, 42 (30.7%) were aged older than
10 years, and 13 (9.5%) had family history of diabetes. Overall 24
(17.5%) patients experienced hyperglycaemia during ALL treat-
ment. Age was the most important predictor of hyperglycaemia
(adjusted ORZ14.22, 95% CI 2.99–67.65). Patients with fasting
glucose concentration 100 mg/dl were also 9.85 folds more likely
to develop hyperglycaemia (95% CI 2.25–43.05). Conclusion: Age
and fasting glucose have the highest predictive value on
subsequent occurrence of hyperglycaemia during chemotherapy.
Cautions in clinical care should be given to those patients at high
risk for hyperglycaemia, particularly in the case of obese
adolescents with disarranged glucose homeostasis.
P3-717
Seip-Berardinelli Syndrome in a Patient Referred by
Low Weight Gain
Cristiane Kopaceka, Luciana Amorim Beltrãob,
Victória Bernardes Guimarãesb, Julia Santana Trombettab,
Karen Lizeth Puma Lliguinb, Rosana Cardoso Manique Rosab,
Vinicius Freitas de Mattosb, Carla Graziadiob, Paulo Ricardo
Gazzola Zenb, Rafael Fabiano Machado Rosaa,b

aHospital Materno Infantil Presidente Vargas (HMIPV), Porto
Alegre, RS, Brazil; bUniversidade Federal de Ciências da Saúde de
Porto Alegre (UFCSPA), Porto Alegre, RS, Brazil

Background: Seip-Berardinelli syndrome is a rare form of
congenital lipodystrophy. Objective and hypothesis: To report
a patient later diagnosed with Seip-Berardinelli syndrome referred
initially for evaluation due to low weight gain. Population and/or
methods: We performed the report of the case along with a
literature review. Results: The patient was referred due to low
weight gain. She was the second daughter of a non-consangui-
neous couple. She was born vaginally at 36 weeks of gestation,
measuring 46 cm, weighing 2 685 g, with head circumference
of 32 cm and Apgar scores of 9 and 10 at first and fifth minutes.
The patient developed neuropsychomotor and speech delay. On
physical examination, at 3 years and 8 months, her weight was
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19 kg (P90–97); length was 108 cm (P90–97) and head
circumference was 49 cm (P50). She had general reduction of
subcutaneous tissue, leaving the musculature visible; acanthosis
nigricans in neck and axillary regions; umbilical hernia and
hirsutism in face, back and limbs. Her laboratory tests showed
VLDL dosage of 166 mg/dl (Normal up to 40), triglycerides of
829 mg/dl (Normal up to 160), cholesterol of 151 mg/dl (Normal
up to 200); glucose of 83 mg/dl (Normal: 70–110) and insulin of
37 IU/ml (Normal !30). Echocardiography showed concentric
hypertrophy of the left ventricle. Conclusions: Clinical and
laboratory findings were compatible with the diagnosis of Seip-
Berardinelli syndrome. These patients have almost complete
absence of adipose tissue from birth, which causes them to have
an undernourished appearance. The treatment of this disease is
based on diet and drug therapy for dyslipidemia control and
avoiding its consequences.
P3-718
Effect of Reward-based Motivation on Metabolic
Control in Children and Adolescents with Type 1
Diabetes Mellitus
Cemil Kocyigita, Gonul Catlia, Sule Penbe Canb, Bumin Nuri Dundara

aDepartment of Pediatric Endocrinology, Tepecik Training and
Research Hospital, Izmir, Turkey; bFaculty of Medicine, Department
of Pediatric Endocrinology, Katip Celebi University, Izmir, Turkey

Background: Metabolic control is important in prevention
and delay of microvascular and macrovascular complications of
type 1 diabetes mellitus (DM). Psychological disorders and, a lack
of motivation may negatively affect metabolic control. Therefore,
motivational and psychological support can be needed as a part of
medical treatment to improve metabolic control in patients with
type 1 DM. Objective and hypotheses: To investigate the
impact of reward-based motivation on metabolic control in type 1
DM children. Method: 44 type 1 DM patients with a mean age of
12.3G2.8 years and mean diabetes duration of 4.7G2.7 years were
enrolled in the study. Before the study, patients were informed that
three patients who will have the best metabolic control at the end
of 1 year would be rewarded. Number of control visits and
hypoglycemic episodes, daily insulin requirement and mean
HbA1c values were compared before and one year after study.
Results:During the study period a statistically significant decrease
in the mean HbA1c value, number of hypoglycemic attacks and
daily insulin requirement were determined (P!0.05). Decrease in
the mean HbA1c value was significant in both sexes and especially
in the pubertal group (P!0.05). It was observed that the patients
had more frequent control visits during the motivation study. The
positive impact of motivation has been maintained throughout
6 months after completion of the study. Conclusion: This study
showed that reward-based motivation might provide significant
improvement in the metabolic control in type 1 DM children with
a more evident effect seen in the pubertal group.
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Fanconi-Bickel Syndrome due to a Novel SLC2A2
Mutation Presenting with Transient Neonatal
Diabetes
Selin Elmaogullaria, Fatma Demirela,b, Derya Tepea, Nida Dincelc,
Meltem Tayfuna, Seyit Ahmet Ucakturka, Fatih Gurbuza,
Houghton Jayned

aAnkara Children’s Hematology and Oncology Training Hospital
Ankara Children’s Hematology and Oncology Training Hospital
Pediatric Endocrinology Clinic, Ankara, Turkey; bYildirim Beyazit
U. School of Medicine, Pediatric Endocrinology Clinic, Ankara,
Turkey; cAnkara Children’s Hematology and Oncology Training
Hospital Ankara Children’s Hematology and Oncology Training
Hospital Pediatric Nephrology Clinic, Ankara, Turkey; dExeter U.
School of Medicene, Molecular Genetics Laboratory, Exeter, UK

Background: Fanconi-Bickel syndrome (FBS) is a glycogen
storage disease caused by the homozygous mutations of SLC2A2
gene which codes GLUT2 protein. It is characterized by growth
retardation, hepatomegaly and hypophosphataemic rickets. While
most of the cases with FBS have fasting hypoglycaemia and
postprandial hyperglycaemia, only few cases had been shown to
have neonatal diabetes (ND). Case presentation: A 14 days old
girl was admitted to hospital with difficulty in feeding. She was
born 2620 g from consanguineous parents. She had hyperglycemia
(bloodsugar: 651 mg/dl) and metabolic acidosis (blood pH: 7.1
HCO3: 11); intravenous fluid and insulin treatment were started
with diagnosis of ND. She had increased parenchymal echogeni-
city in renal ultrasonography but her renal functional tests (RFT),
serum and spot urine electrolytes were normal and she did not
have proteinuria. She was discharged with subcutaneus NPH
insülin. At the age of four months insülin was discontinued and
ramipril was started because of newly diagnosed proteinuria.
Molecular genetic study showed her homozygous for a novel
missense mutation (p.A127D, c.380COA) in SLC2A2 gene. Her
parents were heterozygous for that mutation. When she was
evaluated for FBS findings in addition to present growth failure
and proteinuria at nine months of age; RFT and serum electrolytes
were normal but tubular phosphate reabsorption was decreased.
Unlike increased renal echogenicity compatible with diffuse
parenchymal disease, there wasn’t liver involvement in abdominal
ultrasonography. Conclusion: ND can be the initial finding of
FBS. After excluding frequent causes, FBS should be kept in mind
for differential diagnosis for ND. Cases with homozygous SLC2A2
mutations should be followed for growth retardation, hepatome-
galy and hypophosphataemic rickets.
P3-720

Cardiovascular Autonomic Neuropathy and Early
Atherosclerosis in Adolescent Type 1 Diabetic Patient
Ahmed Battaha, Soha Abd El Dayemb, Abo El Magd El Bohya,
Nagwa Abd Allahb
54th Annual Meeting of the ESPE
aCairo University, Cairo, Egypt; bNational Research Centre, Cairo,
Egypt

Objective: To evaluate cardiovascular autonomic neuropathy
(CAN) in type 1 Diabetics and to detect its relation to coronary
artery calcification. Patients and methods: It is a cross sectional
study included 62 diabetics and 30 controls. Clinical, laboratory
assessment and 24 h holter were done for all patients and controls
and coronary artery calcium (CAC) scoring by multisclice CT was
done for all patients only. t-test, Mann–Whitney U-test and
stepwise multiple regression were used for statistical analyses.
Results: CAC score was positive in 8.1% of patients. Heart rate
variability (HRV) was significantly lower in diabetics. All
parameters of HRV were insignificantly lower in diabetics with
positive CAC score. Patients with microalbuminuria had a
significantly lower HRV. HRV had a significant correlation with
age of patients, duration of disease, HbA1, and Qtc in diabetics.
Conclusion: Percentage of arrhythmia and early atherosclerosis is
high in adolescent type 1 diabetic patients. CAN is associated with
early atherosclerosis. Cardiac autonomic neuropathy is associated
with older age, longer duration, and poor glycemic control and
microalbuminuria.
P3-721
GAD Antibodies Negative Type 1 Diabetes and Dravet
Syndrome
Sara Cicconea, Romana Marinia, Lucia Fuscob,
Alessandra Terraccianoc, Riccardo Schiaffinia, Marco Cappaa

aEndocrinology and Diabetes Unit, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; bNeurology Unit, Bambino Gesù
Children’s Hospital, IRCCS, Rome, Italy; cUnit of Molecular
Medicine for Neuromuscular and Neurodegenerative Diseases,
Department of Neurosciences, Bambino Gesù Children’s Hospital,
IRCCS, Rome, Italy

Background: An association between type 1 diabetes mellitus
(T1DM) and idiopathic generalized epilepsy is reported. Some
authors suggest an autoimmune mechanism mediated by
antibodies to glutamic-acid-decarboxylase (GAD), that is an
enzyme involved in the synthesis of the neurotransmitter GABA.
Dravet syndrome (DS) is a rare, severe epilepsy disorder
characterized by febrile hemiclonic seizures or generalized status
epilepticus starting at 6 months of age. In classical DS, a delayed
development and a motor impairment are often described.
Mutation or deletions of SCN1A account for 85% of DS cases.
SCN1a mutations alter sodium channel activity that can
predispose the SNC to abnormal excitability. Objective and
hypotheses: To discuss the association of antibodies negative
T1DM and DS in a patient. Method: Case report and literature
review. Results: We report the case of a 9-year-old boy with
T1DM and DS. No familial history of epilepsy or diabetes was
reported. The patient was a first-born at the 37th week from a
normal pregnancy. He presented a normal adaptation at birth. At
8 months, he developed febrile seizures, then at 2.5 years he
presented afebrile generalized tonic-clonic seizures. A DS was
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clinically diagnosed, confirmed by a positive test for a SCN1A gene
mutation (heterozygous c.560_563inv).Epilepsy has proved to be
drug-resistant (valproate, gardenal, topiramate, levetiracetam and
then stiripentol). A mild improvement of seizures was reported
with stiripentol treatment. At the age of 7, the boy developed a
T1DM. Blood examinations revealed glycaemia 536 mg/dl;
glycated haemoglobin 86 mmol/mol (n.v.20–38), venous pH
7.29, bicarbonate 10.7 mmol/l, base excess K17.1 mmol/l;
phosphotyrosine antibodies positive, negative anti-GAD and
anti-insulin antibodies. The antibody panel was confirmed after
2 years. Conclusion: A concordance between GAD-antibody
titres and clinical manifestations of myoclonic encephalopathy was
reported in some patients, in whom a pathogenetic role of GAD
autoimmunity was suggested. In the presented case, we can
hypothesise an autoimmune aetiology but not GAD-antibodies
mediated.
P3-722
Social Risk Assessment in Children with Diabetes
Mellitus to Plan Medical and Social Care
Anna Karpushkinaa, Valentina Peterkovab, Natalia Vartapetovac,
Elena Dedyukinad, Alla Philimonovaf, Evgenia Mikhailovae,
Oleg Malievskyg, Yulia Samoylovah, Elena Bashninai,
Elena Khramovad, Oleg Shvabskyc, Maria Pankratovab,
Mikhail Starovoitovc

aCAF Foundation, Moscow, Russia; bFederal Endocrinology Scien-
tific Center, Moscow, Russia; cInstitute for Family Health, Moscow,
Russia; dHealth Department of Tyumen Oblast, Tyumen, Russia;
eMinistry of Health of Samara Oblast, Samara, Russia; fMinistry of
Health of of Ryazan Oblast, Ryazan, Russia; gMinistry of Health of
Bashkortostan Republic, Ufa, Russia; hTomsk State Medical
University, Tomsk, Russia; iSt-Petersburg Health Department,
St-Petersburg, Russia

Background: According to the World Health Organization,
the social determinants of health, the conditions in which people
are born, grow, live and work – significantly influences on health.
The CAF Foundation, the Endocrinology Scientific Center and the
Institute for Family Health under the Alfa-Endo Program studied
prevalence of some social determinants in families of children with
type 1 diabetes mellitus. Objective and hypotheses: Investigate
social conditions of families with children with type 1 diabetes
mellitus to plan social care. Research question: does the social
conditions of families influence on diabetes control in children?
Method: The study was conducted in 2014 in the six Russian
regions. In total, 221 mothers of children with type 1 diabetes
mellitus (diabetes) were interviewed in health facilities (187
included in the analysis). The indicator of poor control of diabetes
was glycated haemoglobin (HbA1C) higher than 8% (the Russian
National Recommendations). Results: Mean age of the children,
whose mothers were interviewed, was 10.2 years (from 2 to 18),
mean duration of diabetes – 4 years, 60% were girls. About 18% of
the families had income ! mean live-wage; 16% with single
parent. One parent works in 52% of families; mothers can’t work
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mainly because of the child diseases. Both parents are unemployed
in 3% families. All children are provided by the State with
complete medical care. The most needed social support: financial
(50%), better housing condition (39%), psychological counseling
(39%), legal advice (35%). Half of children with diabetes had level
of HbA1C higher than 8%. No one independent social factor
correlated with poor diabetes control. However, combination of
poverty, single maternity, parent unemployment in 3% of families
correlated with high HbA1C (Pearson Chi-Square 5 510, the
minimum expected count is 2.82, PZ0.025). Conclusion: The
study confirmed necessity of screening social risk factors in
families of children with diabetes to provide comprehensive social
and health care. Funding: This work was supported by the Alfa
Banking Group (Donation Agreement #48, 2013).
P3-723
The Investigation of Frequency of Diabetic
Ketoacidosis in Children with New-onset
Diabetes Mellitus Type 1
Goar Okminyana, Lubov Samsonovaa, Elena Kiselevaa,
Oleg Latysheva, Evgenia Evsukovab, Irina Kolominab,
Elvira Kasatkinaa

aRussian Medical Academy of Postgraduate Education Studies,
Moscow, Russia; bTushino City Childrens Hospital, Moscow, Russia

Background and aims: The aim of this study was to
investigate the frequency of diabetic ketoacidosis and diagnostic
mistakes in onset diabetes mellitus type l in children and their
relationship with age.Materials andmethods: In this study were
included 269 patients (from 7 month to 17 years) in onset diabetes
mellitus type l since 2010–2013. All patients were divided in to two
groups. The first group consists of 92 patients (children were
younger than 5 years) and the second group consists of 177
patients (children were more senior than 5 years). Results:
Diabetic ketoacidosis was revealed at 137 of 269 (50.9%) patients:
56 children younger 5 years and 81 more than 5 years. In the first
group the frequency of diabetic ketoacidosis was 60.8% (56 from
92) and in the second group 45.7% (81 from 177, PZ0.026).
Among 269 patients with diabetes mellitus type l in 25 (9.3%)
children was wrong diagnose. In the same time 24 (17.5%,
PZ0.05) from 137 children with diabetic ketoacidosis had wrong
diagnoses. Wrong diagnoses among patients with diabetic
ketoacidosis were: 56% – appendicitis, 20% – pneumonia or
bronchial asthma, 20% – meningitis, 4% – pyelonephritis. In the
first group the frequency of diagnostic mistakes was 25% (14 from
56), in the second group – 12.3% (ten from 81, PZ0000).
Conclusion: The frequency of diabetic ketoacidosis in new-onset
diabetes mellitus type l in children was high (50.95%). Diagnostic
mistakes were more often among children with diabetic
ketoacidosis. Diabetic ketoacidosis occurred more often in
children under 5 years. Diagnostic mistakes also took place
more often in children under 5 years.
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Study of Adiponectin Level in Diabetic Adolescent
Girls in Relation to Glycaemic Control and
Complication of Diabetes
Soha Abd El Dayema, Hayam K Nazifb, Mona Abd El Kadera,
Maha El-Tawilc, Ahmed Battahd

aNational Research Centre, Cairo, Egypt; bAin Shams University,
Cairo, Egypt; cPolice Hospital, Cairo, Egypt; dCairo University,
Cairo, Egypt

Objective: To determine the influence of adolescent girls with
type 1 DM on circulating levels of adiponectin and to study the
relation between adiponectin level with glycemic control and
complication of diabetes. Patients and methods: The study
included 40 female adolescent type 1 diabetic patients and 40
healthy volunteer of the same age and sex. Blood sample was taken
for assessment of glycosylated haemoglobin, lipid profile and
adiponectine. Urine sample was taken for assessment of
albumin/creatinine ratio. t-test for independent variables, Pear-
son’s correlation analysis were used. Results: The mean age of our
patients was 14.4G2.5, mean duration of disease was 10.1G2.8
and mean insulin dose was 1.4G0.5. Diabetic patients had a
significantly higher diastolic blood pressure, triglyceride, total
cholesterol, LDL and adiponectin than controls. Patients with
diabetes complication had a significant lower BMI and HDL. On
the other hand, they had higher disease duration, total cholesterol,
HbA1, albumin/creatinine ratio and adiponectin. Patients with
microalbuminuria had a lower BMI, higher disease duration,
diastolic blood pressure and adiponectin. Patients with diabetic
retinopathy had higher disease duration, insulin dose, HbA1,
microalbuminuria and adiponectin. Adiponectin in diabetic
patients had a significant negative correlation with BMI and
positive correlation with systolic blood pressure and microlabu-
minuria. Conclusion: Serum adiponectin level is high in
adolescent type 1 diabetic girls. It can be used as a predictor of
diabetes complications rather than a sensitive biochemical marker
for glycaemic control.
P3-725
Frequent and Prolonged Daytime Hypoglycemia in
Diabetic Children Detected by Continuous Glucose
Monitoring: A Problem of Hypoglycaemia
Unawareness?
Sara Bachmann, Kerstin Metzger, Melanie Hess, Urs Zumsteg

University Children’s Hospital, Basel, Switzerland

Background: Hypoglycaemia represents a common issue in
diabetic children, and the achievement of good metabolic control
together with the avoidance of hypoglycemia remains a tightrope
walk. As hypoglycaemia is not always recognised, data about
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hypoglycemia frequency are limited. Aims: We previously
reported about nocturnal hypoglycaemia in diabetic children.
This study now focusses on the frequency and duration of
hypoglycemia at daytime and risk factors for such episodes.
Patients and methods: 60 diabetic children were included.
The data of 51 patients (29 males, 22 females, mean age 12.1 years,
2.4–17.6 years, 36 with multiple insulin injection therapy and 15
on insulin pump) could be analysed. Glucose was measured by
continuous glucose monitoring (CGMS) (iProw, Medtronic) for
6 days. Subjects had to perform four blood glucose measurements
per day for calibration and to keep notes about insulin doses, bed
time and wake up time and symptoms of hypoglycaemia. HbA1c
was calculated as average of four values measured preceding
the study. Daytime hypoglycemia was defined as glucose excursion
!3.7 mmol/l during daytime. Results: Hypoglycaemia remains
frequent in diabetic children, and most of the episodes are
asymptomatic and often prolonged. Tight metabolic control or
high insulin dosage however did not increase the risk for
hypoglycaemia. In contrast longer diabetes duration could be
identified as a risk factor for prolonged hypoglycaemia. These data
suggest that hypoglycemia unawareness and decreasing counter-
regulation are a relevant problem already in childhood.
Conclusion: Hypoglycaemia remains frequent in diabetic chil-
dren, and most of the episodes are asymptomatic and often
prolonged. Tight metabolic control or high insulin dosage however
did not increase the risk for hypoglycaemia. In contrast longer
diabetes duration could be identified as a risk factor for prolonged
hypoglycaemia. These data suggest that hypoglycaemia unaware-
ness and decreasing counterregulation are a relevant problem
already in childhood.
P3-726
Neonatal Diabetes Mellitus due to Insulin Gene
Mutation
Bich Ngoc Can Thia, Dung Vu Chia, Thao Bui Phuonga, Khanh
Nguyen Ngoca, Maria Craigb, Sian Ellardc, Hoan Nguyen Thid

aNational Hospital of Pediatrics, Hanoi, Vietnam; bGeorge Hospital
and the Children’s Hospital Westmead, Sydney, NSW, Australia;
cRoyal Devon and Exeter NHS Foundation Trust, Exeter, UK;
dVinmec International Hospital, Hanoi, Vietnam

Background: Neonatal diabetes is a rare disorder with an
incidence of between 1 in 215 000–500 000 live births with
approximately 50% having permanent neonatal diabetes (PNDM).
Insulin gene (INS) mutations have recently been described as a
cause of PNDM. Objective and hypotheses: To describe clinical
features and laboratory manifestations of patient with PNDM due
to INS gene mutation and evaluate outcome of management.
Method: Case series study, clinical features, biochemical finding,
mutation analysis and management outcome of five cases from
five unrelated families were study. All exon of INS genes
were amplified from genomic DNA and directly sequenced.
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Results: Five cases (three girls and two boys) onset at 152.2G
129.4 days of age with gestation age of 37.6G3.3 weeks, birth
weight of 2840G856 g. Four out of five cases admitted with the
feature of diabetes keton acidosis, blood glucose of 35.6G
13.8 mmol/l, HbA1C of 8.98G3.4%. Analysis of all coding regions
and exon/intron boundaries of the INS gene showed heterogygous
mutation: two patients with splicing mutation at c.188-31GOA,
one patient with missense mutation at c.265COT (p.R89C), one
patient with missense mutation at c.127TOA (C43S), one patient
with missense mutation at c.286TOC (p.C96R). The oldest patient
who has been treated for 12 years has bad blood glucose control for
a long time so he has physical retardation but normal mental
development and not yet complication. Four smaller patients who
have duration of 21G13.8 months have quite normoglycaemic
with blood glucose in 5–8 mmol/l and HbA1C of 6.7G1.4%. All of
them have normal motor and mental development. Conclusion:
INS mutation screening is recommended for all diabetic patients
diagnosed before 1 year.
P3-727
Single Centre Experience of Neonatal Diabetes
V Sri Nagesha, Andrew Hattersleyb, Sian Ellardb, Bipin Kumar Sethia,
Ravishankar Kanithic, Ravi Kumar Nallid, Jayant Kelwadea,
Harsh Parekha

aCare Hospital, Hyderabad, India; bUniversity of Exeter Medical
School, Exeter, Devon, Uk; cSoumya Children’s Hospital,
Hyderabad, India; dOsmania Medical College, Niloufer Hospital,
Hyderabad, India

Background: 6 patients with neonatal diabetes presenting to a
single centre from April 2014 to March 2015 were studied for
clinical presentation, biochemical findings of the disorder, genetics
and treatment outcomes. Objective and hypotheses: Six
children presenting to a single centre in South India were studied
for correlation of disease with clinical features and genetics,
suitability of current treatment regimens and treatment outcomes.
Method: Neonatal diabetes was defined as ‘A Diagnosis of
Diabetes prior to 9 months of age.’ Ages at recruitment ranged
from 5 days to 18 years. Detailed history and investigations ere
obtained and included HbA1C, blood glucose, liver and renal
function tests and autoimmune markers. Genetic samples were
sent to the Genetics Lab of University of Exeter Medical School.
Results: Genetic mutations were identified in five of the six
children. Two children had mutations in INS gene (INS missense
mutation, p.R89C; a novel INS intronic mutation, c.188-40COA),
one child in ABCC8 (ABCC8 nonsense mutation, p.W232*, and
an ABCC8 missense mutation, p.P254S) and another in
KCNJ11(KCNJ11 missense mutation, p.R201C). In another infant
with a mutation in KCNJ11,(novel KCNJ11 missense variant,
p.R29H) a causal association of the mutation with diabetes could
not be proven. Two children with INS mutations and the child
without an identified mutation have been continued on insulin.
372
ABCC8 and KCNJ11 mutation children are being transitioned
onto Sulphonylurea. The neonate with the non-causal KCNJ11
mutation died on 11th day of life, of a massive cerebral infarct,
most probably consequent to very high blood sugars at
presentation. Conclusion: With proper genetic analysis, basic
research findings can be translated into accurate treatment
decisions and good clinical outcomes in neonatal diabetes and
especially, the outcomes of transition onto sulphonylurea can be
improved.
P3-728
Assessment of the Effect of the Diagnosis of Type 1
Diabetes Mellitus in the Nutritional Habits of
Unaffected Family Members
Avgi Karaiskou, Panagiota Triantafyllou, Athanasios Christoforidis

First Paediatric Department, Aristotle University, Thessaloniki,
Greece

Background: Type 1 diabetes mellitus (T1DM) is a chronic
and demanding disease affecting not only the patient’s life but also
the whole family’s perspective. Many studies have explored the
effect of T1DM on the emotional and social life of the family;
however, a small amount of evidence for the dietary habits of the
unaffected members of the family currently exists. Objective and
hypotheses: To explore the effects that T1DM has on the dietary
habits of the unaffected members of the family. Method: The
survey was performed during the regular visit of patient and family
at the outpatient paediatric diabetic clinic of our department.
Unaffected family members (parents and non-diabetic children)
were asked to participate in the study. Changes in dietary habits
were assessed using a standardized questionnaire (family eating
and activity habits questionnaire, FEAH) and a questionnaire of
demographic, anthropometric and nutritional data of family that
was specifically designed for this study. Height and weight were
measured and BMI was calculated for each unaffected member of
the family during the visit, whereas previous measurements were
retrieved either by health records or by memory. Results:
Members of fifty families were interviewed. Differences in dietary
habits before and after the diagnosis of T1DMwere documented to
affect predominantly mothers. A statistically significant intra-
familial difference in dietary habits was observed with mothers
being affected more than fathers (PZ0.001). This effect was more
prominent in mothers whose child was diagnosed with T1DM at a
younger age than later in life. Assessment of family activity
revealed a low percentage of physical activity for most of the
families. Conclusion: Mothers and especially those with children
diagnosed with T1DM at the age of 5.5 years or earlier changed
their dietary habits in a higher proportion. A significant number of
families retained their unhealthy nutritional habits after the
diagnosis of T1DM and in conjunction with the reported low level
of physical activity indicate areas for intervention.
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Lifestyle and Metabolic Control in Adolescents with
Type 1 Diabetes
Gracia M Lou-Francés, Aranzazu Garza-Espı́, Elena Corella-Aznar,
Marta Ferrer-Lozano
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Background: In type 1 diabetes (T1D) adolescents it is
necessary to design effective interventions to take care of their
health and psychological problems. This leads to effective
transition to an adult unit. Objectives: Evaluate the relationship
of lifestyle with metabolic control in diabetic adolescents.
Methods: Retrospective study of 42 T1D adolescents managed
in a Pediatric Diabetes Unit. Patients completed a questionnaire
on lifestyle and results were correlated to metabolic control.
Results: Patients included 20 males, 22 females with a mean age
15.8G1.6 years (13–18.49) and 7.3G3.4 years after diagnosis
(1–14.62).MeanHbA1c 7.7G1%, 4.6G0.99 glycaemia/day, insulin
dose 0.93 U insulin/kg per day and 4.2G1.22 injections/day. 90.5%
received treatment with multiple doses of insulin (MDI).
Comparing continuous subcutaneous insulin infusion (CSII) and
MDI: number of injections/day: 4.07 MDI vs 6.8 CSII (PZ0.01),
insulin dose/day, HbA1c, blood glucose/day between groups was
non significant. Number of boluses was significant negative
correlated with HbA1c level (PZ0.021); as well as number of
glycaemia/day with HbA1c and blood glucose variability (p NS).
Teens who exercise S3 times/week (64.3%) had better metabolic
control than those who did not exercise (HbA1c 7.4% vs 8.3%;
PZ0.02). 9.5% of adolescents reported smoking and 38.1%
reported drinking alcohol. Smoking (PZ0.026) and drinking
(P NS) were associated with poor metabolic control. 64.3% of
adolescents always performed glycaemic check prior to insulin
injections. 12.2% were seen by psychologists, and 75% of those
would like to have a specific unit for adolescents withT1D. 64.95%
of patients thought psychologist would help them and the worst
controlled were the most demanding. Conclusions: Exercising
S3 times/week was associated with good metabolic control.
Drinking alcohol, smoking, lower insulin injections and glucose
determinations were associated with poor metabolic control. It
exists a high demand, especially by those in poor control, to create
specific units to provide psychological support.
P3-730
b-Cells’ Functional Exhaustion at Type 1 Diabetes
Onset may Lead to Early Microvascular Complications
Nektaria Papadopouloua,b, Catherine Dacou-Voutetakisa,
George Chrousosa, Christina Kanaka-Gantenbeina

aDiabetes Center, First Department of Pediatrics, University of
Athens, Athens, Greece; bDepartment of Diabetes and
Endocrinology, Linkoping, Sweden

Background:Diabetic ketoacidosis (DKA) is a severe and often
the inaugural clinical manifestation of type 1 Diabetes (T1D).
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Diabetic nephropathy is one of the most devastating chronic
complications of T1D and its’ early diagnosis is traditionally based
on microalbuminuria. Objective and hypotheses: The aim was
to investigate the possible associations between the initial clinical
manifestations and the chronic complications of T1D. Method:
Retrospective study of data acquisition on clinical manifestations
during the long-term follow-up from the archives of the Diabetes
Centre, ‘Aghia Sophia’ Children’s Hospital from 1990 to 2013. We
studied 567 individuals with T1D. Fifty-seven percent of these
patients presented DKA at diagnosis. The 24-h urinary albumin
excretion (UAE) ((nephelometer Turbox) Orion, Finland), was
assessed in 196 of the 567 patients and microalbuminuria (MA)
was defined with values between 30–300 mg/day, measured on at
least two measurements over a three-month period. Statistical
analyses were performed using MedCalc statistical software.
Results: 30.6% of the patients examined for UAE, had
microalbuminuria. The mean age of MA occurrence was 15.7
years and was not correlated with DKA. Kaplan-Meier survival
curve showed a mean age of microalbuminuria 13.6 years for the
patients who presented DKA at T1D onset, while the mean age for
MA for those who had no DKA at onset was 17.4 years (PZ0.024).
Conclusion: The mean age of microalbuminuria was significantly
younger for those patients who initially presented DKA and this
finding may reflect a genetic or environmental predisposition
regarding the severity of the course of T1D. It has been supported
that decreased C-peptide levels are associated with microvascular
complications in T1D. Apparently, the early and severe pancreatic
b-cells’ secretory exhaustion, results not only in DKA but may
trigger the initiation of the pathophysiologic phenomena that lead
to the microvascular complications at a younger age.
P3-731
Influence of Pancreatic Autoinmunity in the Onset
and Progression of Diabetes in Paediatric Population
Yoko Oyakawa, Marı́a Martı́n-Frı́as, Rosa Yelmo, Milagros Alonso,
Belén Roldán, Raquel Barrio

Hospital Universitario Ramón y Cajal, Madrid, Spain

Background: Anti-islet autoantibodies are predictive and
diagnostic markers for type 1 diabetes (T1D). The most frequently
determined pancreatic autoantibodies in T1D are anti-glutamic
acid decarboxilase (GAD), anti-tyrosine phosphatase (IA-2) and
anti-insulin (AAI). Objective and hypotheses: To study
whether the pancreatic autoimmunity profile influences the initial
presentation of diabetes, its metabolic behaviour and the presence
of other autoimmune disorders in T1D. Method: Retrospective
study of 210 paediatric patients with T1D. We analyzed age, sex,
age at diagnosis, type of clinical presentation (hyperglycaemia/
ketosis/ketoacidosis (KAD)), HbA1c (HPLC-Menarini, NV 5.31G
0.31%), C-peptide levels and pancreatic autoimmunity (GAD, IA2,
AAI). Additional autoimmune disorders were screened with an
antibody array at diagnosis and at follow-up. The metabolic
control (last year mean HbA1c and acute complications) were also
analysed. Data are reported in percentages, median and
interquartile ranges. Statistical analysis was performed with SPSS
22.0. Results: At diagnosis, mean age was 7 years (3.3–10.5), 53%
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Table 1. (for abstract P3-731)

GADC IA2C GADC/IA2C AAIC GADK/IA2K/AAIK

n (%) 45 (21%) 45 (21%) 92 (44%) 2 (1%) 26 (12%)
Years at DM1 onset 5.0 (2.1–10.5) 6.8 (3.6–9.8) 8.3 (4.7–10.9) 7.0 (3.8–10.3) 4.1 (2.7–8.2)
Sex (F%) 44 62 52 50 54
DM1 debut (%) HG/Ketosis/KAD 29/38/33 20/32/48 29/38/33 50/0/50 19/58/23
HbA1c at DM1 debut (%) 10.6 (8.7–12.1) 10.7 (9.6–12.6) 10.7 (9.8–11.9) 9.9 (6.8–13.0) 11.0 (9.9–12.1)
Basal C-Peptide (ng/ml) 0.4 (0.3–0.5) 0.5 (0.3–0.6) 0.5 (0.3–0.7) 0.5 (0.4–0.7) 0.3 (0.1–0.6)
Celiac antibodies (%) 11 9 7 0 19
Anti-thyroid antib (%) 9 9 9 0 8
Anti-parietal cells antibodies (%) 0 2 2 0 0
Follow up (years) 4.4 (2.6–8.3) 4.5 (2.2–7.8) 4.0 (2.1–6.6) 3.6 (2.6–4.6) 5.3 (3.0–9.2)
Mean HbA1c in the last year (%) 6.5 (6.2–7.2) 6.7 (6.2–7.1) 6.6 (6.3–7.0) 6.4 (6.3–6.5) 6.7 (6.3–7.1)
female, Hb1Ac 10.7% (9.6–12.2), C-peptide 0.5 ng/ml (0.3–0.7).
Initial presentation: hyperglycemia 23%, ketosis 40%, ketoacidosis
37%. Associated autoimmunity at follow-up: anti-thyroid
antibodies 9%, celiac disease 10%, parietal cells antibodies 2%.
Celiac disease was diagnosed in five patients before T1D. GADC
patients showed more rapid progression to celiac disease. Other
autoimmunity markers: one patient had adrenal antibodies
(GADC/IA2) with normal adrenal function, 4% of the patients
presented positive ANA, one of them with olygoarthritis (IA2C)
and another with associated autoimmune thyroiditis (GADC/
IA2C). Another patient was diagnosed with autoimmune
hepatitis 3.7 years after T1D (GADC). Within the last year
follow-up no patient presented episodes of severe hypoglycaemia
or ketoacidosis. No significant differences were found between
patient-groups with isolated, combined or absence of pancreatic
autoantibodies (table 1). Conclusion: In our cohort 88% of
patients have pancreatic autoimmunity markers, which did not
influence the debut, the subsequent] metabolic outcome of T1D or
the prevalence of other autoimmune diseases.
P3-732
Severe Insulin Resistance and Dyslipidaemia with
Unremarkable Fat Distribution in an Adolescent Girl
due to Mutation in the PPARG Gene (Familial Partial
Lipodystrophy Type 3)
Carsten Döinga, Sebastian Kummera, David Savageb, Burak Salginb,
Robert Sampleb, Ertan Mayatepeka, Thomas Meissnera

aHeinrich-Heine University, University Childrens’s Hospital,
Department of General Pediatrics, Neonatology and Pediatric
Cardiology, Duesseldorf, Germany; bUniversity of Cambridge,
Institute Addenbrookes Treatment Centre Cambridge, Institute of
Metabolic Science, Cambridge, UK

Background: Mutations in the PPARG gene, encoding
peroxisome proliferator-activated receptor-gamma (PPARG) are
associated with Familial lipodystrophy type 3. PPARG regulates
fatty acid storage and glucose metabolism. The genes activated by
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PPARG stimulate lipid uptake and adipogenese by fat cells. In
cases of lipodystrophy and defects of adipogenesis lipoid
accumulates ectopically in the liver, skeletal muscle, pancreas
and cardiovascular tissues and impairs the function of these tissues
causing metabolic disease. Objective and hypotheses: A 16 year
old girl with a BMI on the 90th centile presented with severe
insulin resistance, acanthosis nigricans and unremarkable fat
distribution. She was first treated with metformin and with a
current HbA1c of 8.5% started treatment with insulin glargin.
Extensive hypertriglyceridaemia up to 5000 mg/dl [56 mmo/l]
developed within 1.5 years treated by Omega-3-acids, MCT fat
and fenofibrate. Transaminases were elevated and the liver was
hyperechoic on the ultrasound. Father was healthy with
triglycerids around 300 mg/dl. An insulinresistance syndrome
was suspected and a genetic analysis performed. Method: DNA
from the patient has been screened for mutations in the PPARG
gene by fluorescent sequence analysis and multiplex ligation
dependent probe amplification (MLPA). Results: A heterozygous
sequence variant was found in the PPARG gene (c.609GOT
in exon 3) as cause for the severe insulin resistance and
dyslipidaemia. The therapy is a low fat diet as well as
pharmacotherapy. Conclusion: Closely work up should be done
if a severe metabolic syndrome is diagnosed without obesity in
childhood or adolescence with extensive hypertriglyceridaemia
regarding rare forms of lipodystrophy.
P3-733
Use of Smartphone, a Cellular Glucometer and Social
Media App in the Management of Type 1 DM in the
Adolescent Population: The Future of Diabetes Care
Rachel Rothenberg, Mary Zetelski, Jennifer Sivitz, Genna Klein,
Amy Chartoff, JoAnn Pearson, Janet Post, Aviva Cohen,
Javier Aisenberg, Steven Ghanny

Hackensack University Medical Center, Hackensack, USA

Background: The integration of technology in health care has
led to improved medical care and better compliance, especially
in chronic diseases such as diabetes. Despite these advances,
compliance has always been an issue in caring for adolescents
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with diabetes. Text messaging has become a popular way to
communicate with peers especially for teens. Multiple studies
support the theory that texting is an easy and affordable resource
that health care providers can utilise to educate youth about health
care issues. Other modalities such as web based apps and social
media that reinforce diabetes education can also help patients.
Objective and hypotheses: To use a smartphone, a cellular
glucometer and social media app to help improve diabetes care
in adolescents. Method: Each participant received a smartphone
and a cellular glucometer. The cellular glucometer automatically
uploads blood sugars to a website portal that the participants and
health care provider can access. We also created a private social
media website, as a type of online support group. Each week, our
group, which consists of a physician, nurse and social worker,
reviewed the blood sugars and texted the participants advice to
help improve their blood sugars. Each provider in our group
carried a phone, so that participants could contact us. Hemoglobin
A1C (HBA1C) values were measured at baseline and after study
intervention. We enrolled 30 patients from 12 to 22 years with
Type 1 DM. Results: Out of 30 participants: one withdrew; 12 had
a decrease in HBA1C; eight had an increase in HBA1C; nine
maintained their HBA1C. Survey done of participants who had a
decrease in their HBA1C directly attributed the improvement to
the study. Conclusion: This study demonstrates that an integrated
technology program to aid in the management of Type 1 DM in
adolescents can be used to help improve diabetes control in this
population. Funding: This work was supported from the Verizon
Foundation(grant number:10180631).
P3-734
A Boy with Wolfram Syndrome
Ho-chung Yau

Department of Paediatrics, Prince of Wales Hospital, Hong Kong,
Hong Kong

Background: Wolfram syndrome, also known as Diabetes
Insipidus, Diabetes Mellitus, Optic Atrophy, Deafness (DID-
MOAD), is a rare neurodegenerative disease of autosomal
recessive inheritance with incomplete penetrance. In addition, it
may present with different endocrine and metabolic abnormalities
such as pituitary dysfunction. We reported clinical features,
biochemical features and mutational analysis of a boy with
Wolfram syndrome. Case presentation: A 7-year-old boy
presented to ophthalmologist for bilateral blurred vision and
found to have bilateral cataract. On further enquiry, the family
noted 3-month history of polyuria, polydipsia and nocturia. There
was no consanguinity and only paternal grandfather had type 2
diabetes at old age. Fasting glucose was 18 mmol/l. He had ketosis
but no acidosis. HbA1c was 18.2% at presentation. Anti-islet cell
antibody was negative. He received basal-bolus insulin at
0.8 unit/kg/day. He had undergone bilateral phacoemulsification
of cataract and implant of intraocular lens soon after diagnosis.
His vision remained clear after operation. His glycemic control
was also satisfactory with HbA1c ranged 6.5% – 7.7%. He started
to have onset of puberty at 9 years 8 months. However, he
presented to ophthalmologist again at 11 years for drop in vision.
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Examination revealed bilateral pallor optic disc rims with
increased cup-to-disc ratio. Visual field demonstrated moderate
field constriction. In view of diabetes mellitus and bilateral optic
neuropathy, Wolfram syndrome was suspected. Mutational
analysis detected a compound heterozygous c.1999COT
(Q667X) and c.2170COT (P724S) mutations in WFS1 gene.
Mutational analysis of parents confirmed their carrier status. He is
now 17 years 6 months and achieves his final height comparable to
mid-parental height. He did not develop diabetes insipidus or
hearing impairment. Conclusion: Although no clear genotype-
phenotype correlation has been drawn for Wolfram syndrome,
it is speculated that inactivation of both WFS1 alleles may be
associated with an early onset of diabetes mellitus.
P3-735

Cardiovascular Risk Factors in Children and
Adolescents with Type 1 diabetes
Carla Ferreira, Helena Ferreira, Filipa Correia, Carla Meireles

Pediatric Department, Centro Hospitalar do Alto Ave, Guimarães,
Guimarães, Portugal

Background: Diabetics have an increased risk of cardio-
vascular disease. In young adults with type 1 diabetes mellitus
(T1DM), cardiovascular events are more often the cause of
premature death than nephropathy. In pediatric T1DM popu-
lation, 35% have 2 or more cardiovascular risk factors (cvRF).
Objective and hypotheses: This study aimed to determine the
prevalence of traditional cvRF in children and adolescents with
T1DM, and their association with the degree of glycemic control.
Method: We performed a retrospective hospital-based analysis
that included all children and adolescents with the diagnosis of
T1DM, for at least one year, followed in pediatric consultation of a
single secondary hospital. The cvRF assessed were BMI, blood
pressure (BP), triglycerides (TG), high-density lipoprotein
cholesterol (HDL) and low-density lipoprotein cholesterol (LDL).
IBM SPSSw21 was used for statistical analysis. Results: A total
of 59 T1DM patients were included in this study, with a
predominance of male gender (59%) and an average age of 13G
4.2years. The mean diagnosis age was 8G3.8years, and the mean
follow-up time was 5G3.3years. Actually, 10% had other
autoimmune (AI) disease, and 93% are doing multiple daily
insulin injection. Regarding to disease control, 25% had an HbA1c
under 7.5%. Traditional cvRF were present in 47.5% of T1DM
patients. Of these patients, 7% have elevated BP, 18.5% elevated
TG, 52% elevated LDL, 25% decreased HDL and 52% over-
weight/obesity. The presence of cvRF was associated with an early
age of disease diagnosis (7 vs. 10) (P!0.05), but was not associated
with duration of disease. Presence of cvRF was not associated with
current age, gender, glycemic control and other AI diseases.
Conclusion: This study demonstrates a high frequency of cvRF in
children and adolescents with T1DM. It therefore emphasizes the
importance of early and systematic screening for these risk factors.
Early intervention should be considered in all patients at risk.
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Megaloblastic Anaemia and Diabetes in a Young Girl
Anissa Messaaoui, Sylvie Tenoutasse, Harry Dorchy

Diabetology Clinic, University Children’s Hospital Queen Fabiola,
Brussels, Belgium

Background: Rogers syndrome or thiamine responsive
megaloblastic anaemia (TRMA) with diabetes mellitus (DM)
and deafness is an uncommon autosomal recessive disorder. We
report the case of an eleven-month-old girl with TRMA. Case
presentation: She was admitted to the hospital with paleness,
hypotonia, diarrhoea and fever. She was born to first degree
consanguineous Moroccan parents. Our patient medical history
was relevant for hemolytic anaemia at the age of 1 month, not
followed up. Laboratory investigations revealed hemoglobin 7 g/dl,
folic acid 22 mg/l (N 3–20 mg/l), vitamin B12 628 ng/l (N 180–
500 ng/l), iron 74 mg/dl, ferritin 202 mg/l. Blood smear showed
anisocytosis with a predominance of macrocytic cells. The bone
marrow aspirate showed hypercellularity, ringed sideroblasts and
abnormal erythropoiesis with megaloblasts. Hemoglobin electro-
phoresis was normal. On admission, serum glucose was 429 mg/dl,
HbA1c 9.4% (N 4.0–6.2%) and C peptide level 0.8 mg/l (N 0.5–
3.0 mg/l). IAA, ICA, GADA and IA2A were negative. Auditory
evoked brainstem responses revealed deep to total sensorineural
hearing loss. Severe macrocytic anaemia and hyperglycemia led us
to the diagnosis of TRMA and oral thiamine was given 100 mg/d.
The diagnosis was confirmed by molecular analysis (homozygote
mutation in the nucleic acid sequence of exon 2 introducing a
premature stop codon). Conclusion: Our patient presents a
TRMA with DM, anaemia and deafness associated with
ophthalmologic disorders. Treatment with pharmacological
doses of vitamin B1 improved the clinical features but had no
effect on the hearing loss. The causal gene of TRMA is SLC19A2,
encoding a high-affinity thiamine transporter. Diabetes is a non-
type 1 DM. Various types of anaemia, which respond to therapy,
are described in TRMA. Hearing loss is irreversible. Ocular
symptoms are inconsistent in association with TRMA. TRMA
should be kept in mind in the differential diagnosis of DM and/or
megaloblastic anaemia especially if consanguinity is present.
P3-737
Audit Assessing Glycaemic Control in Children Aged
Less than 16 Years with Type 1 Diabetes in Malta Over
the Period 2013–2014
Nancy Formosa, John Torpiano

Department of Paediatrics, Mater Dei Hospital, Msida, MSD2090,
Malta

Background: Suboptimal glycaemic control in type 1 diabetes,
measured by HbA1c, increases the risk for long-term compli-
cations. Aims and objectives: To calculate and compare
glycaemic control in children with Type 1 Diabetes in Malta in
2013 and 2014. To identify any need to change the way services are
structured and delivered. Methods: Almost all diabetic children
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less than 16 years of age in Malta fall under the same paediatric
diabetes team, based at the main state hospital. The demographic
and clinical data of all patients newly diagnosed with T1DM are
collected on a Microsoft Excel spreadsheet and updated annually.
The average HbA1c of all measurements taken every 3 months
with an HbA1c analyser is calculated. Results: In 2013, 43.8%
(95% CI 35–52%) of our patients achieved a target HbA1c of
!7.5%. Another 26.6% (95% CI 19–34%) achieved an HbA1c of
7.5 – 8% which still reflects relatively good control. The percentage
of patients with an HbA1c of O9.5% was 4.6% (95% CI 1–8%).
The mean HbA1c was 7.69G0.16%. Boys had a mean HbA1c of
7.76G0.19% while girls had a mean HbA1c of 7.59G0.26%. The
mean HbA1c in the 0–10.9 year age group was 7.53G0.16% with a
comparable mean HbA1c in boys of 7.51G0.23% and in girls of
7.55G0.28%. The mean HbA1c in the 11–16 year age group was
7.85G0.26%. The boys had a mean HbA1c of 8.04G0.3% while
girls had a better mean HbA1c of 7.63G0.44%. In 2014, 49.6%
(95% CI 41–58%) of our patients achieved an HbA1c of !7.5%.
18.9% (95%CI 12–26%) achieved an HbA1c of 7.5 – 8%. 3.9%
(95% CI 0.6–7.3%) had an HbA1c of O9.5%. The mean HbA1c
was 7.67G0.17%. The mean HbA1c in the 0–10.9 year age group
and in the 11-15.9 year age group were comparable to the 2013
data. Conclusion: Glycaemic control in our cohort of patients
was similar in both years. The results are compared to other
European data.
P3-738
Prestarium Pharmacogenetic Efficacy in Predicting
Diabetic Nephropathy in Children and Adolescents
Gulnara Rakhimova, Akida Sadikova

The centre for the scientific study of Endocrinology, Tashkent,
Uzbekistan

Aim: The work was initiated to study efficacy of prestarium in
normoalbuminuric patients with type 1 diabetes mellitus by ACE
genotype upon primary diabetic nephropathy (DN) prevention.
Materials and methods: We examined normoalbuminuric 22
patients with type 1 diabetes mellitus aged from 12 to 17 years with
DN duration S 10 years divided into two groups by ACE
polymorphism, that is, the one with II genotype (nZ11) and the
one with DD genotype (nZ11). Activity of urinary neutral
a-glucosidase was measured by rate of glucose production from
maltose. PCR was performed by means of GenePackTM PCR Core
reagent kit. All patients were prescribed with prestarium in the
dose of 2.5 mg/day for 6 months. Results and discussion:
Systolic arterial pressure and diastolic arterial pressure were found
reduced by 4.2% and 3.6%, respectively, heart rate decreasing by
6.4%. Pre- and post-therapy blood fibrinolytic activity was 15.3G
0.8% and 14.9G0.6%, respectively, fibrinogen concentrations
being respectively, 3.02G0.2 g/l and 3.08G0.2 g/l. Total choles-
terol was found decreased by 4.4%, HbA1c being reduced by
16.7%. There was 7.1% and 6.8% reduction in proteinuria in the
first and second groups of patients, respectively. Glomerular
filtration rate and creatinine were found decreased by 9.2% and
4.6% in the 1st group, reducing by 2.2% and 1.2% in the 2nd one.
Urinary neutral a-glucosidase in patients with II genotype was
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registered reduced by 63.6%, confident reduction by 10.5% being
found in patients with DD genotype to be 8.5 times higher (P4Z
0.0001) than the parameter in the 1st group. Conclusions: In
normoalbuminuric diabetic patients with II genotype prestarium
facilitated moderate reduction in systolic and diastolic arterial
pressure as well as in heart rate. In these patients total cholesterol
reduced by 4.4% versus 0.8% in patients with DD genotype. There
was 16.7% and 4.7% reduction in HbA1c level, respectively.
P3-739
Assessment of Quality of Life in Adolescents with
Type 1 Diabetes; a Pilot Study
Mona Hassana, Noha Musaa, Rehab Abdel Haya, Ashgan Fathyb

aCairo University, Cairo, Egypt; bNational Nutrition Institute, Cairo,
Egypt

Background: Diabetes as a disease and its treatment can have
a profound effect on the quality of life (QoL) in terms of social and
psychological well-being as well as physical ill health. Current
goals of diabetes management focus on optimising metabolic
control, along with preserving a good QoL. Aims and objectives:
To assess QoL in adolescents with type 1 diabetes (T1D) at the
Diabetes Endocrine and Metabolism Pediatric Unit at Cairo
University. Methods: One hundred and fifty adolescents (10–18
years old) with T1D duration more than 1 year were studied
regarding socio-demographic data, duration of DM, insulin
therapy, and monitoring of glycaemic control in terms of
frequency of self-monitoring of blood glucose (SMBG) and
mean HbA1c. They were asked to complete the “QoL for youth”
questionnaire (provided by Novo Nordisk), formed of 22
questions evaluating six domains (symptoms related to diabetes,
treatment, activities, parent issues, worries about diabetes and
health perception). Score of each domain was calculated. Results:
Study included 82 males and 68 females with mean duration of
diabetes of 3.6G2.7 years. Score was better in males, urbans, with
higher educational level and with family history of diabetes. Scores
were significantly better with lower mean HbA1c in domain 1
(DM related symptoms) and domain 6 (health status), PZ0.001
and ! 0.001 respectively; and with more frequent SMBG in
Domain 1 (DM related symptoms), domain 2 (Impact of
treatment), and domain 4 (Parent issues), PZ0.03, 0.01 and
0.02, respectively. Conclusion: QoL was more favorable in males,
urbans, higher educational level, SMBG more than 3 times daily
and HbA1c below 7.5%.
P3-740
Mody3 Early Identification and Diagnosis
Lyubov Zilbermana,b, Elena Sechkob, Svetlana Sapunovab,
Olga Ivanovaa, Tamara Kuraevaa,b

aEndocrinology Research Centre, Moscow, Russia; bI.M. Sechenov
First Moscow State Medical University, Moscow, Russia
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Background: MODY is monogenic. About 1% of diabetes has
a monogenic cause but is frequently misdiagnosed as DM1 or
DM2. Objective and hypotheses: It is important to study family
history of patients with atypical diabetes forms for verification of
diagnosis and prognosis. Method: Genetic, biochemical and
hormonal testing, 2 patients were examined. Results: At pre-
school medical examination a general practitioner noticed positive
family history of diabetes of an 8 year old boy and sent him to an
endocrinology centre. It was noted that the proband’s father had
fasting hyperglycaemia without symptoms of diabetes and obesity
at the age of 18. Hewas not examined for 16 years as he did not have
any diabetes symptoms. When he was 34, occasionally FPG
7.4 mmol/l and after meal 12.3 mmol/l without ketosis was
detected. He was diagnosed DM1 and insulin was prescribed. At
themoment of examination he had diabetes for 6 years and received
insulin in dose 0.1 U/kg/day. HbA1c was 6.6%. FPG was
6.6 mmol/l, stimulated glucose (after standard carbohydrate break-
fast without insulin injection) was 14 mmol/l (1 h), 12.8 mmol/l
(2 h). Basal insulin serumwas 2.4 U/l, stimulated insulin serumwas
20.9 U/l (1 h), 23.7 U/l (2 h). The boy’s paternal grandmother had
GDMat the age of 23 years. At the moment of examination she had
diabetes for 40 years without complications and received insulin in
dose 32 U/d (0.5 U/kg/day). Her two sisters had DM. At the
moment of examination the proband did not have hyperglycaemia
and diabetes symptoms. FPG was 4.2 mmol/l, stimulated glucose
(OGTT)was 7.7 mmol/l (1 h), 6.4 mmol/l (2h). Basal insulin serum
was 4.2 U/l, stimulated insulin serum was 13.7 U/l (1 h), 10.3 U/l
(2 h). Genetic testing revealed that the proband and his father had
mutation S355X in the HNF1A gene. The proband’s father was
prescribed sulphonylurea tablets instead of insulin and this resulted
in glycaemia stabilization. Conclusion: Correct genetic diagnosis
is important for proper patients’ treatment and prognosis and it
enables predictive genetic testing for their asymptomatic relatives.
P3-741
Low fT3 Syndrome due to Metabolic
Acidosis/Ketoacidosis in Type 1 Diabetes Mellitus
(Type 1 DM)
Irina Demikhova, Susanne Bechtold Dalla Pozza,
Claudia Weissenbacher, Carmen Sydlik, Julia Roeb, Heinrich Schmidt

University Childrens Hospital, Munich, Germany

Background: Type 1 DM is an autoimmune disease,
characterized by destruction of the insulin-producing beta-cells
in the islets of Langerhans. The absolute insulin deficiency leads to
metabolic imbalance with hyperglycaemia, acidosis and proneness
to ketosis. This acute disturbance can change thyroid hormone
metabolism. Objective and hypotheses: To examine the
influence of metabolic acidosis/ketoacidosis in type 1 DM on
thyroid hormone levels. Method: In this retrospective study, we
analysed 48 patients (pts) treated at our hospital between 2010 and
2014. Lab data of this 48 pts (30 female, 18 male, mean age 9.4G
4.1 years) were examined for influence of pH, BE, anion gap,
HbA1c, insulin antibodies and BMI on the fT3 level. Results:
A significant correlation could be identified between BE and fT3
377



level. Low fT3 was noted in 86% and normal fT3 in 14% of 28 pts
with metabolic acidosis. In 12 pts diagnosed for ketoacidosis only 1
patient had normal and 11 pts had low fT3 level. Thyroid hormone
levels became normal after the stabilisation of metabolic status
(mostly during 3–5 days. Conclusion: Low fT3 syndrome should
not be interpreted as hypothyroidism, but as a protective
mechanism during an acute stressful event in type 1 DM. The
level of fT3 partly reflects in the metabolic derangements.
P3-742
Coping Styles of Adolescents with Type 1 Diabetes
and their Parents: Association with Metabolic Control
and Disease Duration
Feneli Karachalioua, Chrysa Drosatoua, B Kandylab, Eirini Sakoub,
Antonia Mavria, Artemis Tsitsikac, Kyriaki Karavanakib

aEndocrinology – Department of Growth and Development, ‘P&A
Kyriakou’ Children’s Hospital, Athens, Greece; bDiabetic Clinic, 2nd
Department of Pediatrics, ‘P&A Kyriakou’ Children’s Hospital,
University of Athens, Athens, Greece; cAdolescent Health Unit
(A.H.U.), 2nd Department of Pediatrics, ‘P&A Kyriakou’ Children’s
Hospital, University of Athens, Athens, Greece

Background: Coping skills are very important for the
management of developmental changes among young people,
and especially so, for adolescents with chronic diseases such as
type 1 diabetes (T1DM). Objective and hypotheses: To study
the various coping behaviours in a sample of children and
adolescents with T1DM and to evaluate their association with
metabolic control and duration of disease. Method: The study
population consisted of 65 children and adolescents with T1DM
(male/female: 22/43) with a mean (GS.D.) age of 12.6 (G5.2)
years, disease duration of 4.8 (G4.4) years and HbA1c of 8.1
(G1.6)%, who attended the diabetic clinic of the University
Department of a Tertiary Children’s Hospital. The ‘Ways of
Coping Questionnaire’ (Lazarus and Folkman), adapted and
standardized in Greek population, was completed by all
adolescents, 36 fathers (67.9%) and 17 mothers (32.1%). Coping
was categorized as: i) active coping, ii) seeking social support,
iii) wishful thinking, iv) problem avoidance, and v) aggressive
coping. Results: There was a significant association between
fathers’ and adolescents’ coping styles in respect of ‘active coping’
(rZ0.41, PZ0.016) and ‘seeking social support’ (rZ0.38,
PZ0.023). Female adolescents used more the ‘seeking social
support’ way compared to males (1.92G0.73 vs 1.39G0.99,
PZ0.041). Duration of disease was positively associated with the
‘active coping’ style (rZ0.36, PZ0.014). Mean HbA1c levels were
positively correlated with‘aggressive coping’ (rZK0.36, PZ0.014)
and negatively associated with ‘active coping’ (rZK0.31, PZ0.035),
whichmeans that more constructive behavior has a positive impact
on glycaemic control. Conclusion: Active coping was associated
with better metabolic control and longer diabetes duration in
adolescents with T1DM. Female adolescents with T1DM used
more the ‘seeking social support’ strategy compared to males,
which is also reported in healthy adolescents. Assessment of
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coping behaviour might be useful in the identification of
adolescents in need of particular support and counselling.
P3-743
Examination of Diabetes Nurse Educator Guided
Diabetes Care Team in Pediatric Type 1 Diabetes
Eman Alshehri

McMaster University, Hamilton, Ontario, Canada

Objective: To establish a diabetes nurse case manager guided
care team in a tertiary hospital paediatric diabetes outpatient
clinic. Disease-management programs have demonstrated effec-
tiveness for improving glycaemic control in adults with diabetes.
Currently, there is an absence of published literature exploring this
model of care in paediatric type 1 diabetes. Methods: Using a
before–after research design, the nurse case manager model of care
was initiated in the paediatric diabetes program at McMaster
Children’s Hospital (Hamilton, ON, Canada) in October 2013. In
the new model, youth with type 1 diabetes receive outpatient
diabetes care from their nurse case manager every 3 months in
collaboration with the staff physician, dietician, and mental health
specialist as needed. Primary outcomes are caregivers and
participants’ diabetes self care scores and the burden of diabetes
care measured using validated surveys that are administered at
baseline and 6 months after exposure to the nurse case manager
model. Secondary outcomes include glycaemic variability and
health care utilisation. Results: Recruitment was completed in
3 months, during which 201 youth-caregiver pairs with type 1
diabetes greater than 1 year were enrolled; mean age 11.9G3.4
(S.D.) years; 46% males and 54% females. Mean HbA1c was 8.5G
1.3% (non diabetes range 4–6%). Only 18% of participants
achieved ISPAD target HbA1c at baseline. Baseline problem areas
in diabetes score was 57% indicating significant parental care
burden and mean youth daily self management score was 23/35
indicating inadequate self-management routines. Conclusions:
A diabetes nurse case manager guided care team can be
successfully implemented in a paediatric diabetes outpatient
clinic. This model may provide an opportunity to improve
diabetes care for youth with type 1 diabetes. Analysis of 6-month
primary outcomes will begin in June 2014.
P3-744
Transition During Adolescence, is there Room to
Improve?
Sinead Glackina,b, Sinead Molloya, Orla Neylona

aSligo Regional Hospital, Sligo, Ireland; bOLCHC, Dublin, Ireland

Background: Transition is a difficult period for adolescents
with type 1 diabetes. The non-linear development of the
adolescent brain along with increasing insulin resistance,
increasing autonomy and risk of psychopathology means that
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adolescents are vulnerable to poor mental and physical health and
ensuing deterioration in metabolic control. It is also during this
period of turmoil that adolescents often transfer from paediatric to
adult services. Objective and hypotheses: The aim of this study
was to assess the levels of satisfaction with the current transition
process among adolescents with type 1 diabetes in our hospital and
to investigate how the process could be improved and reasons for
disengagement post transition. Method: We developed a
questionnaire to assess the satisfaction of adolescents who had
transitioned to adult services within the last 5 years which was
distributed to both the adolescents and their parents. Participants
were recruited either at outpatient appointments or by phone
contact. Results: A total of 22 patients were eligible for inclusion.
Of these, 14 patients (63%) responded. Eight patients (57%) felt
that they were ready at the time of transfer while six patients (42%)
felt that the current system worked well. Five patients (35%) had
previously attended paediatric clinic appointments on their own.
Five patients (35%) would have preferred to have been more
involved with the decision for transition. Nine patients (64%)
admitted to having missed adult clinic appointments because ‘they
didn’t want to go’ or ‘couldn’t make it’ due to college or work
commitments. Freetext suggestions for improvements were
completed by participants. Conclusion: The results of this study
highlight a need for improved communication between paediatric
and adult Ted areas for improvement in the transition process for
adolescents with chronic disease. This includes teams, jointly
staffing young adult clinics, appropriate scheduling of young adult
clinics during college breaks and encouraging participation and
independence of adolescents during clinic visits.
P3-745
Vitamin D Status in Egyptian Children with T1D and
the Role of Vitamin D Replacement on Glycaemic
Control
Mona Hafez, Mona Hassan, Sahar Sharaf, Noha Musa, Sally Sameh

Cairo University, Cairo, Egypt

Background: Many epidemiological studies have found high
prevalence of vitamin D deficiency in children with type 1-diabetes
mellitus (T1D). 1,25(OH)2D is a potent immune-modulator that
also enhances the production and secretion of several hormones,
including insulin. The association of low serum 1,25(OH)2D levels
with high glucose level and diminished insulin sensitivity suggests
that vitamin D may modulate insulin metabolism. Aim and
objectives: To screen for vitamin D deficiency in paediatric
Table 1. (for abstract P3-746)

C-peptide n (%)
Age debut
(years) HbA1c (%)

Age st
(year

Global 157 (100%) 6.5G4.0 6.8G0.7 12.2G
Undetectable 91 (58%) 5.1G3.4 6.9G0.8 12.4G
Detectable 66 (42%) 8.5G3.9 6.6G0.7 11.9G
P – 0.188 0.855 0.92
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patients with T1D and to study the effect of vitamin D
supplementation on glycaemic control and insulin requirements
in those patients. Methods: Our study was a prospective cohort
study that included 50 patients with T1D above 5 years of age with
onset of T1D O1 year, with no hepatic or renal problems or any
drugs that may affect vitamin D metabolism. 25-hydroxyvitamin
D (25(OH)D) level was assessed initially and after 3 months of
vitamin D supplementation (in those with vitamin D deficiency).
Glycaemic control (HbA1c) and insulin requirements were
studied at 0 and 3 months of vitamin D therapy. Results:
Thirty-five patients (70%) had vitamin D deficiency, 33 of them
received vitamin D supplementation for 3 months (two were non-
compliant). 25(OH)D levels improved after therapy (from a mean
of 11.2C5.7 to 31.4C11.5). Mean HbA1c at 0 and 3 months of
therapy was 9.4C1.9 and 8.7C1.5 respectively. However, mean
insulin requirements were not reduced after therapy (1.13C0.3
and 1.18C0.4 at 0 and 3 months respectively). Conclusion:
Checking the serum 25(OH)D levels in children and adolescents
with T1D and providing replacement for children with low levels
improved glycaemic control at 3 months after therapy with no
reduction in insulin requirements.
P3-746
Residual C-Peptide in Paediatric Patients with Type 1
Diabetes
Maria Martin-Frias, Yoko P Oyakawa, Milagros Alonso,
Belen Roldan, M Angeles Alvarez, Raquel Barrio

Ramon y Cajal Hospital, Madrid, Spain

Background: Preservation of C-peptide is important and has
become regarded a relevant endpoint as already a quite small
residual C-peptide seems to be related to both less acute and late
diabetes complications. Objective: To assess the residual
C-peptide secretion in pediatric patient with T1D. Method:
Cross-sectional study of 157 patients with T1D. We analyzed: age
at diagnosis, age at time of study (years), sex, diabetes duration
(years, R1 year of T1D), HbA1c (HPLC-Menarini, mean 6 last
months), and fasting C-peptide levels (chemiluminescent
immunoassay, minimum detectable 0.01 ng/ml). Data reported
in percentage, meanGS.D.; C-peptide levels in median and range.
Statistical analysis was performed with SPSS 17.0. Results: 58%
patients had undetectable C-peptide; in this subgroup duration of
T1D was significantly longer, with younger, but not significantly,
age at diagnosis. Minimum and maximum diabetes evolution:
1–16.7 years in undetectable and 1–11.8 years in detectable
udy
s)

T1D evolution
C-peptide

levels (ng/ml)Years !5 years O10 years

4.6 5.6G3.8 83 (53%) 24 (15%) –
4.6 7.2G3.8 31 (37%) 21 (88%) –
4.6 3.3G2.6 52 (63%) 3 (12%) 0.14 (0.01-1.4)
7 0.004 !0.001 0.001 –
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C-peptide subgroup. Only 3/24 patients with O10 years T1D
evolution had detectable C-peptide (10.0–11.7 years evolution,
C-peptide 0.01–0.09 ng/ml); 5/27 patients with !2 years T1D
evolution had undetectable C-peptide (1.0–1.6 years evolution, age
diagnosis 5.1 years (0.6–10.9)). HbA1c was lower in detectable
C-peptide subgroup but not significantly. C-peptide levels were
negatively correlated with diabetes evolution and HbA1c levels.
Conclusion: The natural course of T1D in paediatric age is
heterogeneous. Lower C-peptide levels are associated with longer
duration of diabetes and earlier age at diagnosis.
P3-747
A Novel Nonsense Mutation in theWFS1 Gene Causes
Wolfram Syndrome
Shahab Nooriana, Shahram Savadb, Davood Mohamadshahic

aAlborz University of Medical Sciences and Health Services, Shahid
Bahonar Hospital, Chaloos Street, Karaj, Iran; bAlborz University of
Medical Sciences and Health Services, Shahid Bahonar Hospital,
Chaloos Street, Karaj, Iran; cAlborz University of Medical Sciences
and Health Services, Shahid Bahonar Hospital, Chaloos Street,
Karaj, Iran

Background:Wolfram syndrome is a rare autosomal recessive
neurodegenerative disorder caused by mutations in the WFS1
gene. The WFS1 gene is active in cells of body, with highly
expression in the, brain, lungs, heart, inner ear, and pancreas.
Within cells,WFS1 gene encodes wolframin protein that is located
in a structure of endoplasmic reticulum. Endoplasmic reticulum
has critical role in protein folding and material transportation
within the cell or to the surface of cell. Although the actual
function of wolframin protein is unknown, but based on location,
defect of this protein may cause the problem in protein folding or
cellular transportation. Case presentation: In this study DNA
sequence of WFS1 gene was analysed in a 9 years old boy, to
confirm wolfram syndrome. Conclusion: We found the novel
pathogenicnonsensemutation in exon4ofWFS1gene (c.330COA).
The heterozygosity for parents also confirmed by Sanger sequencing.
P3-748
Health Literacy of Caregivers of Children with Type 1
Diabetes: A Pilot Study on Impact on Glycaemic
Control in an Arabic-Speaking Population
Dalia Al-Abdulrazzaqa, Muneera Alhaddadb, Amani Al-fadhlia,
Amna Alyousefb, Abeer Altararwab, Iman Albasarib

aKuwait University, Kuwait, Kuwait; bMinistry of Health, Kuwait,
Kuwait

Introduction: Health literacy has been linked to poorer
diabetes control and outcomes. Caregivers with poor health
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literacy may fail to comprehend various elements of diabetes
education leading to poor glycaemic control of their children. No
studies to date had investigated the link between caregivers’ health
literacy and their children’s glycaemic control in an Arabic-
speaking population. Objectives and hypothesis: Our aim is to
study the link between caregivers’ health literacy level and their
children’s glycaemic control. We hypothesise that children of
caregivers with poor health literacy will have poorer glycaemic
control. Methods: This is a cross-sectional study of a pilot of
caregivers of children with type 1 diabetes in a Diabetes centre in
Kuwait. Health literacy was assessed through administering the
Arabic version of the Newest Vital Sign (NVS) tool. The child’s
glycaemic control was measured through the level of HbA1C
within 3 months of the test administration. Results: Twenty
caregivers were recruited with a median age of 37.0 years (IQR
35.5 – 41.5). The median age of their children was 8.9 years (IQR
6.2 – 11.1) with a BMI SDS of 0.6 (IQR K0.5 – 1.7). Median
HbA1C was 8.6 (IQR 7.8 – 9.2) with children of caregivers with
high likelihood of limited health literacy having poorer glycaemic
control compared to those without (HbA1C 9.3, and 8.3
respectively, PZ0.02). Conclusion: This study highlights the
possible link between caregivers’ health literacy and their children’s
glycaemic control in Arabic-speaking populations. This should be
confirmed in future studies with larger samples.
P3-749
Achievement of Therapy Targets in Children and
Adolescents with Type 1 Diabetes Mellitus at the
“Diabetes School”
Gulnora Rakhimovaa, Said Ismailova,b, Akmaral Tashmanovaa,b,
Nasiba Alimovaa

aCenter for the Scientific and Clinical Study of Endocrinology,
Tashkent, Uzbekistan; bTashkent Pediatric Medical Institute,
Tashkent, Uzbekistan

Objective and hypotheses: The work was initiated to assess
efficacy of training and achievement of therapy targets in children
and adolescents with type 1 diabetes mellitus in “Diabetes
Schools”. Method: The five-day training course was conducted
in “Type 1 Diabetes School” at the Center for the Scientific and
Clinical Study of Endocrinology, Uzbekistan Public Health
Ministry (Tashkent). The training was conducted by means of
a structured program containing all appropriate sections. Before
and after training course all participants were tested with a
questionnaire containing 30 key questions for self-control. On the
basis of the findings children and adolescents with type 1 diabetes
mellitus were divided into groups. 54 of 80 children and 38 of 57
adolescents were preliminary trained, 26 children and 19
adolescents got no training. DCA Vantage Siemens (USA) was
used to measure glycated haemoglobin (HbA1c) by means of latex
agglutination inhibition. Certified by the National Glycohemoglo-
bin Standardization Program this method became the reference
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one. It helps demonstrate the predicting role of HbA1c level as a
criterion for assessment of chronic glycaemia and achievement of
therapy targets in children and adolescents with type 1 diabetes
mellitus. Results: Frequency of target HbA1c level (% 7.5%)
achievement in the trained patients was 68%. Among children who
got no preliminary training target HbA1c level was found in 12%.
Among trained adolescents 58% achieved compensation. The
target HbA1c level was found in 11% of adolescents who got no
training. Conclusion: Frequency of target HbA1c level (% 7.5%)
achievement was found in 68% of children with type 1 diabetes
mellitus having received preliminary training at “Diabetes School”
to be significantly higher (P!0.001) than the one in the group of
patients who got no preliminary training (12%). Among
adolescents target HbA1c level achievement was observed in
58% of the trained patients to be significantly higher (P!0.001) as
compared with those who got no preliminary training (11%).
Better compensation and higher frequency of target HbA1c level
achievement in children as compared with those among
adolescents confirms the role of family in the type 1 diabetes
mellitus control.
P3-750
Oral Glucose Tolerance Test as a Routine Tool to
Discriminate High Risk Individuals of Type 2 Diabetes
in Child Obesity
Thomas Kintis, Staffan Mårild, Jovanna Dahlgren

GP-GRC, Inst for Clinical Sciences, Gothenburg, Sweden

Background: It is debated whether oral glucose tolerance test
(OGTT) should be routine in child obesity units to identify high
risk individuals for impaired fasting glucose (IFG) or impaired
glucose tolerance (IGT). Aims: To investigate the prevalence of
some signs of metabolic syndrome in child obesity. Methods: All
consecutive newly referred obese children (BMIO30) at a Swedish
university unit were evaluated with fasting glucose, insulin,
apolipoprotein A1 and B, HbA1c, cholesterol and triglyceride
(TG). An OGTT was performed and glucose was measured before
and 120 minutes after intake of 75 gram oral glucose. Fasting
glucose O 6.0 mmol/L was defined IFG and O7.0 mmol/L
diabetes. IGT was defined as glucose O8.8 mmol/L at
120 minutes. Correlations were performed with Spearman test.
Results: 134 children (60% females), meanGSD age 12.5G2.9
years, BMI 30G5.6 (BMI SDS range 2.8–5.0) were examined at
referral and after one year working in a life-change program. Four
of these were found to have diabetes and ten IFG. Only five had
IGT despite the majority (75%) having insulin levels O20 mU/L.
Fasting insulin correlated strongly to TG (rZ0.6, P!0.01), and to
less degree to low HLD and high LDL cholesterol (both rZ0.3,
P!0.05), maybe due to some outliers with low HDL but normal
insulin levels. Interestingly, heredity for type 2-diabetes was the
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strongest risk factor correlating to pathological OGTT, followed by
low HDL cholesterol levels below 1.0 mmol/L. Despite decreased
BMI, HDL cholesterol stayed almost unchanged over the years and
correlated with high TG as well as apolipoprotein B/A1O0.7 as a
marker of cardiovascular risk in 30 children. Conclusion: Despite
OGTT being a routine examination yearly at our university unit, it
is the complex combination of high fasting glucose, low HDL and
high TG that will discriminate for those with increased risk of
developing diabetes, IGT or IFG.
P3-751
Fasting the Holy Month of Ramadan in Older Children
and Adolescence with Type 1 Diabetes in Kuwait
Kholoud Mohameda, Dalia Al-Abdulrazzaqb, Eman El Busairia,
Faisal Al Shawafa, Majedah Abdul-Rasoulb

aMinistry of Health, Kuwait, Kuwait; bThe Department of Pediatrics,
Faculty of Medicine, Kuwait University, Kuwait, Kuwait

Background: Ramadan is the holy month of fasting for
Muslims. New evolving technology in the treatment of type 1
diabetes (T1DM) had encouraged Muslim diabetics to pursuit the
practice of fasting. There are limited data on fasting of children
and adolescence with T1DM during the holy month. Objective
and hypotheses: Our aim is to investigate the ability, effect and
safety of children and adolescence with T1DM to fast the Holy
Month of Ramadan 2014. Method: This was a prospective
observation study of children and adolescence with T1D for at
least one year who intended to fast the Holy month of Ramadan
2014. Pre Ramadan, children and their families were evaluated and
educated about diabetes management during Ramadan. The
following clinical outcomes were investigated before, during and
after the Holy month: glycosylated haemoglobin A1C (HbA1C),
number of days fasted, number of hypoglycaemia and hypergly-
caemia episodes, and number of emergency hospital visits.
Results: A total of 50 children and adolescence were recruited
with a mean age of 12.7G2.1 years, 23 (46%) were males and
27(54%) were females. 27(54%) of cases were on multiple daily
injections (MDI) insulin regimen and 23(46.0) were on pump
therapy and there was no significant difference between two
groups as regards mean age, gender, duration of diabetes, and
HbA1C prior to Ramadan. The children fast a mean of 20.0G
9.9 days. Most common cause for breaking the fast was mild
hypoglycaemia (mean blood sugar during the attacks (3.04G0.31).
Two patients had had one episode of DKA during fasting due to
lower respiratory tract infection and pump failure respectively.
HbA1C after Ramadan was predicted by pre-Ramadan HbA1C
(rZ0.533). Conclusion: Fasting in children withT1DM above the
age of 10 years is feasible and safe in both pump and non-pump
users. Pre-Ramadan education of the families and their children
along with intensive monitoring of fasting children during the
month is crucial.
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P3-752
The Long-Term Insulin Management with Premixed
Insulin in Neonates and Infants with Diabetes
Hakan Doneraya, Muhammet Oktay Yalcinozb

aAtaturk University Faculty of Medicine Department of Pediatric
Endocrinology, Erzurum, Turkey; bAtaturk University Faculty of
Medicine Department of Pediatrics, Erzurum, Turkey

Objectives: To describe a new therapy protocol for the long-
term insulin management in neonates and infants with diabetes.
Methods: All the infants were fed with 3 hours intervals. The
patients were started insulin therapy with 0.6 U/kg per day divided
equally into four doses. All the insulin doses were given as
premixed insulin (25% insulin lispro and 75% neutral protamine
Hagedorn (NPH) insulin) when the number of breast feed was
more than three during the night, while if the patient had less than
three breast feeds, only the last insulin (night) dose was
administered as NPH insulin. Nine-point plasma glucose profiles,
HbA1c, and the weight gain were evaluated at the last visit.
Results: The study was completed with 11 patients who had
neonatal diabetes (ND) or type 1 diabetes (T1D). During the
follow-up, all the patients had enough weight and length gain, and
none of them had episode of ketoacidosis. None of the patients had
rapid fluctuations for the blood glucose levels. Hypoglycaemia,
normoglycaemia and hyperglycaemia were reported by 8%, 81%,
and 11% of all the blood glucose measurements, respectively.
Severe hypoglycaemia was not experienced by any patients. The
mean HbA1c levels of the patients with ND and T1D at the last
visit were %7.0G0.2 and 7.6G0.55, respectively. Conclusion:
This study describes a specific protocol for long-term insulin
management of neonates and infants with diabetes. The findings
suggest that the method is effective, convenient, and successful.
P3-753
Gestational Diabetes Mellitus: How Well-Established
are the AWMF Guidelines and Which of the Cord
Blood Parameters Suggest an Experienced
Gestational Diabetes?
Alexandra Krause, Karl Otfried Schwab, Roland Hentschel

Department of General Pediatrics and Adolescent Medicine,
University, Children’s Hospital Freiburg, Freiburg, Germany

Objective: The number of heavy newborns is increasing
steadily. Often the gestational diabetes (GDM) has not been
identified even though an increasing number of pregnant woman
are being screened. We examined in a circumscribed area how
often the pregnant women passed through an oral glucose
tolerance test (oGTT) and had it been realized and interpreted
according to the AWMF guidelines. Methods: In this prospective
study we analyzed the OGTT results from 132 pregnant woman
overall, separated in 3 groups: Women with detected GDM
(nZ64), mothers from macrosom newborns but normal OGTT
(nZ17), control-group (nZ47). Finally we included 4 special
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cases, women with a high risk for GDM but undetected or missing
OGTT. Results: The prevalence for gestational diabetes mellitus
was 12.4% during the period of the study. Overall 71/132 women,
which means 53.8%, were screened for GDM according to the
AWMF guidelines. In due consideration of a 2 week tolerance
(Z gestational age 24C0 till 27C6 (C/K 1 week)) 70.5%
conformed to the guidelines. Reasons for not carrying out an oral
glucose tolerance test according to the AWMF guidelines were that
the measurement point was too early or too late, the use of
capillary measurement, incorrect interpretation of the test values,
no initiation of therapy despite pathologic test values, absence of
oGTT after pathological GCT. the values were not tested over
2 hours. Conculsions: By involving a 2 week tolerance the AWMF
guidelines are established very satisfactorily but there is room for
improvement.
P3-754
Thyroid Function and Prevalence of Celiac Disease in
Children with T1D in Lithuanian Pediatric Population
Ingrida Stankutea, Rimante Dobrovolskienea, Edita Jasinskienea,
Giedre Mockevicienea, Brone Urbonaitea, Dalia Marciulionytea,
Nijole Jurgevicienea, Valerie Schwitzgebelb

aInstitute of Endocrinology, Lithuanian University of Health
Sciences, Medical Academy, Kaunas, Lithuania; bChildren’s
University Hospital, Pediatric Endocrine and Diabetes Unit, Geneva,
Switzerland

Background: Patients with type 1 diabetes (T1D) are at higher
risk for developing coexisting autoimmune diseases. Objective
and hypotheses: To evaluate thyroid and celiac disease
prevalence in children with T1D in Lithuanian paediatric
population. Method: 777 patients (49.7% males) !18yrs with
T1D, covering all T1D pediatric Lithuanian population, were
examined. Serum free thyroxine (FT4), thyrotropin (TSH),
antithyroid peroxidase (ATPO) and tissue transglutaminase
antibodies (tTG-A) were measured. Results:Mean age of patients
was 12.1G4.4 years (0–4 years 7.9%, 5–9 years 23.4%, 10–14 years
36.9%, 15–18 years 31.8%). Mean duration of T1D was 3.9G3.9
years, in 68.1% duration of disease was !5 years. The average level
of HbA1c was 8.75G2.22%. 33.7% of children had HbA1c !7.5%.
Thyroid dysfunction was detected in 17.6% of cases. Hypothyr-
oidism was evident in 0.4%, subclinical hypothyroidism – in
16.6%, hyperthyroidism – in 0.6% of cases. Thyroid dysfunction
was significantly more prevalent in females (PZ0.053). ATPO
were positive in 12% of cases. There was a significant association
between positive ATPO and thyroid dysfunction (rZK0.165,
P!0.001). No significant associations between thyroid dysfunc-
tion and metabolic control were found. Positive tTG-A were found
in 4%. No significant correlations between positive tTG-A and
HbA1c or duration of T1D were found (PZ0.947 and PZ0.062,
respectively). Conclusion: Thyroid dysfunction was more
common in females and in patients with positive ATPO
antibodies. The prevalence of positive tTG-A in Lithuanian
children with T1D is similar to data from most other countries.
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Severe Hypertriglyceridaemia in a Child with Severe
Diabetic Ketoacidosis
Gülay Karagüzela,b, Recep Polata,b, Gülay Kayaa,c,
Semra Atasoy Yilmaza,b

aKaradeniz Technical University, School of Medicine, Trabzon,
Turkey; bPediatric Endocrinology, Trabzon, Turkey; cPediatric
Intensive Care, Trabzon, Turkey

Background: Severe hypertriglyceridemia (HTG) is a very
rare complication of childhood diabetic ketoacidosis (DKA). The
exact mecanism is unclear but transient insulin deficiency may
cause a decrease in the activity of lipoprotein lipase. We report a
case of girl with DKA and HTG. Case report: A 14-year-old girl,
previously healthy and nonobese, presented with DKA following
two months malaise, two weeks of polyuria and polydipsia. She
was found to have DKA with her initial blood gas showing a pH of
6.80, HCO3 4.1 mmol/l, and anyon gap 28 on arrival to our PICU.
Her physical examination revealed severe dehydration, decreasing
level of consciousness, and her blood gas continued to show a
severe metabolic acidosis. The colour of her serum was milky.
Other biochemical values at admission could not be accurately
measured because of severe HTG. The girl was treated with insulin
and fluid according to the standard DKA treatment protocol. After
38 hours, blood gases had normalised and subcutaneous insulin
was commenced. Her plasma triglyceride level was 2106 mg/dl
after 12 hours of treatment without abdominal pain and declined
1521 mg/dl at second day. Serum amilase was 178 U/l on day 2
and decreased to 55 U/L at 4th day. Serum triglyceride levels were
monitored and gradually reduced to 362 mg/dl at fifth day and
normalised on day 10. On outpatient follow-up, no underlying
lipid disorders were found and serum triglyceride level stayed
normal. Conclusion: HTG results from absolute insulin defici-
ency and increases the risk of acute pancreatitis. Abnormalities in
the gene for lipoprotein lipase could be implicated of severe HTG.
Although experience regarding HTG in DKA is very limited in
pediatric patients, our patient recovered with DKA treatment
protocol without plasmapheresis or special medical treatment and
no primary lipid metabolism disorders were found.
P3-756
Factors Related to Progression to Macroalbuminuria
in Type 1 Diabetic Children with Microalbuminuria
Keun Hee Choia,b, Hwa Young Kimd, Hae Woon Jungb,
Gyung Min Leec, Kyung A Jungb, So Youn Kimb, Young Ah Leeb,
Hye Rim Chunga,b, Choong Ho Shinb, Sei Won Yangb

aPediatrics, Seoul National University Bundang Hospital, Seongnam,
Republic of Korea; bSeoul National Univesity Children’s Hospital
Department of pediatrics, Seoul, Republic of Korea; cKonyang
University Hospital Department of pediatrics, Daejeon, Republic of
Korea; dDepartment of Pediatrics, Kangwon National University
Hospital, Chuncheon, Republic of Korea
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Background: Microalbuminuria is usually the earliest sign of
diabetic nephropathy. However, it does not always progress to
macroalbuminuria,and may regress to normoalbuminuria. Mean
HbA1c and HbA1c variability was known to be independent risk
factors for microalbuminuria in children with type 1 diabetes.
Objective and hypotheses: We hypothesised that both mean
and variability of HbA1c could affect the progression to
macroalbuminuria in children with type 1 diabetes. Method:
Thirty eight patients with type 1 diabetes who developed
microalbuminuria were included in the study. Patients who had
progressed to macroalbuminuria were categorized as progression
group and Other patients were grouped as non-progression group.
Data were collected 2 years prior to the onset of microalbuminuria
in all patients to the onset of macroalbuminuria in progression
group and to the last follow up date in non-progression group.
Results: Eleven patients (29%) had progressed to macroalbumi-
nuria and 27 patients had not progressed. Follow up duration were
6.4G5.2 years and 6.2G3.8 years, respectively. Mean HbA1c
before the microalbuminuria (PZ0.004), mean (P!0.001) and
variability (PZ0.003) of HbA1c after microalbuminuria, total
cholesterol (PZ0.009) at diagnosis of microalbuinuria were
related factors on the progression to macroalbuminuria in
univariate analysis. In multivariate analysis, mean HbA1c after
microalbuminuria was the only significant risk factor for the
progression to macroalbuminuria and hazard ratio for progression
was 17.9 (95 percent confidence interval, 2.12 to 151).
Conclusion: Poor glycaemic control was the unsurpassed risk
factor for the development of diabetic nephropathy. In our study,
HbA1c variability after onset of microalbuminuria was not the
major contributor for the progression to macroalbuminuria after
adjusted by mean HbA1c.
P3-757
Acute Painful Neuropathy in a Teenager with Type 1
Diabetes (T1D) and Eating Disorders
Maria Lourakia, Marina Katsaloulib, Dimitra Kallinikoua,
Christina Kanaka-Gantenbeinc, Betina Kandylaa, Eirini Sakkoua,
Kyriaki Karavanakia

aDiabetic Clinic, Second Pediatric Department University of Athens,
“P&A Kyriakou” Children’s Hospital, Athens, Greece; bNeurologic
Department, “Aghia Sophia” Children’s Hospital, Athens, Greece;
cDiabetes Center, First Pediatric Department University of Athens,
“Aghia Sophia” Children’s Hospital, Athens, Greece

Background: Acute painful neuropathy (APN) is a rare
manifestation of diabetic neuropathy (DN) in T1D adolescents,
associated with poor metabolic control. Eating disorders (ED)
often present in T1D patients in association with metabolic
derangement, leading to the development of diabetic compli-
cations. Case presentation: A teenage girl aged 12 years with
a recently diagnosed T1D (duration: 9 months) was admitted
with diabetic ketoacidosis (DKA), also complaining of pain and
numbness in the limbs. During the last 3 months she reduced food
intake and insulin doses (0.3 IU/kg per day) in order to lose
weight, leading to metabolic deterioration (HbA1c: 11%). On
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admission, her height was 150 cm (50th–75th centile), weight:
34 Kg (3rd centile), BMI: 15.1 kg/m2 (3rd centile). She had
impaired vibration sensation thresholds (VPT) in upper and lower
limbs and abnormal sensory peroneal nerve measurements
(amplitude: 2.7 mV, velocity: 35 msec), with a marginally impaired
pupillary adaptation in darkness (58.3%, normal: 54.2–78.6%). She
was put under long term psychiatric support. Six months later
binge eating episodes were reported, with no neurologic
symptoms. Her weight (41.5 kg) (25th–50th centile) and BMI
(17.7 kg/m2) (!25th centile) were increased and her metabolic
control was improved (HbA1c: 7.5%), as well as her VPT
measurements at all sites (index finger: 3.5 vs 10.5V, big toe: 4.0
vs 8.0V). During the following 2 years she had a progressive
metabolic deterioration (HBA1c: 7.6–9.4%) and periodical
symptoms of DN. Her previously abnormal peroneal nerve
parameters were slightly improved (amplitude: 5.1 mV, velocity:
38.6 msec), with additional abnormal sural nerve values
(amplitude: 6.5 uV, velocity: 40 msec), and no indices of other
microvascular complications. Conclusion: A teenager with a short
T1D duration and eating disorders developed APN. DN symptoms
and electrophysiological findings were temporarily improved
after BMI and HbA1c improvement, but were subsequently
deteriorated with poor metabolic control. APN may present in T1D
adolescents during aperiodof acuteweight loss and cannot be reversed
unless optimal metabolic control is achieved in the long term.
P3-758
A Case of Tacrolimus Related Posttranslated Diabetes
Mellitus (PTDM)
Mehmet Keskin, Murat Karaoglan, Mehtap Akbalik Kara,
Mithat Buyukcelik, Ozlem Keskin

Gaziantep University, Gaziantep, Turkey

Background: Tacrolimus is highly potent immunosuppres-
sant agent. Despite it is quite prophylactic effect on renal allogreft
rejection, the most marked side effect of tacrolimus is lead to
posttranslated diabetes mellitus. There are some predictive risk
factors which are determined on development of tacrolimus
related diabetes mellitus: Advanced age, familial history, genetic
factors, ethnicity, impaired glucose tolerance or metabolic
syndrome in pre-transplantation period, obesity or overweight,
immunosuppressant dose, additional other immunosuppressant-
s,presence of associated hepatitis. Objective:We present a case of
tacrolimus related diabetes mellitus to pay attention predictive risk
factors before renal transplantation. Case: 15 years old boy had
choronic renal failure due to vesicouretheral reflux. He was
referred by Deparment of Pediatric Nephrology because of blood
glucose level higher than normal. His weight was 42 kg and his
height was 144 cm and his BMI was 22. Blood tension was arterial:
130/90 mm/Hg. When his health records of pre-transplantation
period were revised, we realised that he had metabolic syndrome:
Blood glusose test were as high as 280 mg/dl. LDL: 167 mg/dl.
Triglyceride was 190 g/dl. He had hypertension. HbA1C was 4.1.
when he was admitted to our clinic, his laboratory test were
following: Glucose: 501 mg/dl, LDL: 182 mg/dl, triglyceride was
164 g/d,. HbA1C: 14.3,insulin: 2,2 U/mlC-peptide: 1.4. Islet cell
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antibodies (Anti-GAD, Anti-ICA, Anti-IA) were negative. After
translanptation, he was given tacrolimus 0.15 mg/kg/day and
prednisolone 0.5 mg/kg/day plus mycophenolate mofetil
1200 mg/m2/day. In the 12th weeks, he was diagnosed tacrolimus
related diabetes mellitus. The our case had metabolic syndrome
that is mentioned one of predictive risk factors. Conclusion:
We suggest to screen and be monitored predictive risk factors in
pre-transplantaiton period. Measures should be taken to prevent
modifiable risk factors.
P3-759
Short-Term Use of Continuous Glucose Monitoring
System in Paediatric Patients with Type 1 Diabetes
Mellitus and Correlation with Short-Term
Improvement in Glycaemic Control
Monica Biancoa, Teresa Alesiaa, Ramon Durazo-Arvizua,
Carla Minuttib

aLoyola University Medical Center, Maywood, Il, USA;
bRush University Medical Center, Chicago, IL, USA

Background: Several studies show there may be a relationship
between the use of continuous glucose monitoring systems
(CGMS) and improved glycaemic control in patients with type 1
diabetes mellitus (t1dm). Objective and hypotheses: The
purpose of this study was to determine if there is a significant
correlation between the clinical (office based) use of short-term
CGMS and improvement in glycaemic control in paediatric
patients with t1dm. Method: Retrospective chart review of 28
t1dm patients that were non-randomly chosen to use the short-
term CGMS (ages 5–18 years, 17 males and 11 females) in a
paediatric diabetes clinic. Reasons to recommend the CGMS were:
hyperglycaemia (7), hypoglycaemia (4), glucose fluctuations (8),
sports-related (4), to improve control (4), insurance request (1).
The variables investigated in this study were: haemoglobin A1c
(HgA1c) before and after the use of the CGMS, age and gender.
Results: The average HgA1c pre-CGMS was 9.17%, and in the
follow up visit (average time between visits was 94.5 days) was
8.70%. Differences in HgA1c between pre and post-CGMS vistis
were not statistically significant (PZ0.10). Conclusion: While
HgA1c was lower after short-term CGMS in paediatric patients
with t1dm, the difference was not statistically significant. This may
be due to the small number of patients in our study.
P3-760
Neonatal Diabetes – the Great Masquerader:
Experiences from One Hospital
Caroline Ponmania,b, Jeremy Allgrovec, Evelien Geversc,
Morgan Keanea, Kausik Banerjeea, Rachel Besserd

aBHRUT, London, UK; bKings College Hospital, London, UK; cRoyal
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Background: Neonatal diabetes can present from birth to six
months of age. This can often be confused with sepsis as there is
considerable overlap of symptoms in this age group as illustrated
below. Objective and hypotheses: The cases described illustrate
the importance of blood glucose monitoring in sick infants
presenting to emergency care settings we recommend an initial
check of blood glucose concentrations in all sick infants who
present to Accident and Emergency. Method: A 7 week old, born
to nonconsanguineous parents presented with a temperature of
38.6C and a one day history of poor feeding. Clinical examination
was unremarkable. The working diagnosis was possible sepsis. A
blood gas that was done for monitoring of electrolytes showed a
glucose concentration of 39 mmol/l with a normal ph. The baby
was started on an insulin infusion and then managed on an insulin
pump. Genetic analysis showed a KCNJ11 mutation. Insulin was
stopped and baby is on Glibenclamide. A second baby, born to
consanguineous parents (birth weight of 2.7 kg) presented at
24 days of age with a one day history of vomiting and poor feeding.
The baby was mildly tachypnoeic. A diagnosis of sepsis was made.
Again an incidental blood gas showed the baby to be in
ketoacidosis with a blood glucose of 43 mmol/l. Insulin infusion
was commenced and the baby was subsequently managed on a
pump. Genetic analysis revealed a recessive non coding INS
mutation. The baby went into remission in two weeks and is
currently off insulin. Results: Both infants were clinically well and
the diagnosis could have been missed. Conclusion: The cases
illustrate the importance of blood glucose monitoring in sick
infants presenting to emergency care settings and we recommend
this. The phenotype of the diabetes in both infants correlated with
the respective mutations.
P3-761
Daily Subcutaneous Insulin Requirements of Children
with Type 1 Diabetes after Diabetic Ketoacidosis
Treatment
Ihsan Esen, Selcuk Dogan

Firat University Hospital, Elazig, Turkey

Background: There is no specific guideline for management of
children with type 1 diabetes just after diabetic ketoacidosis (DKA)
treatment. There are different insulin dosage practices (from 0.8
to 2.0 U/kg per day) in different centres based on personal
experiences. Objective and hypotheses: To assess daily
subcutaneous insulin requirements and frequency of hypoglycae-
mic events (blood glucose ! 50 mg/dl) just after DKA treatment
of children with type 1 diabetes. Method: This was a cross-
sectional study of 30 patients admitted to our hospital with the
diagnosis of DKA between June 2013 and March 2015. All were
placed on multi-daily injection of insulin and regular blood
glucose monitoring after treatment for DKA. The initial dose of
subcutaneous insulin was calculated by 1.5 U/kg perday (40% of
the total dose for basal insulin with insulin glargine and 60% for
bolus insulin with insulin lispro divided in three doses). Follow-up
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doses were adjusted according to blood glucose monitoring.
Results: The mean age of patients was 10.3G5.0 years (1.6–17.4),
and 20 of patients were female. From the analysis, the mean daily
insulin requirement gradually declined from 1.62G0.33 U/kg per
day on 1st day to 1.25G0.33 U/kg per day on day 7th after
treatment for DKA. Only one hypoglycaemic episode was
observed during fasting in one patient and four postprandial
hypoglycaemic episodes were observed in three patients. No severe
hypoglycemia was detected. Conclusion: Initial dose of 1.5 U/kg
per day subcutaneous insulin just after DKA treatment was
supposed to be fairly safe and sufficient for management of most of
the patients with type I diabetes.
P3-762
Metabolic Control and Glycemic Variability in
Pediatric Patients with Type 1 Diabetes in Multiple
Daily Injections Therapy Using Automated Bolus
Calculator Glucometer
Marta Murillo-Vallés, Federico Vazquez-San Miguel,
Marı́a Martinez-Barahona, Joan Bel-Comós

Hospital Germans Trias i Pujol, Badalona, Spain

Background: The management of type 1 diabetes is complex,
requires a multidisciplinary team and knowledge of the possible
advantages of new technologies such as insulin bolus calculators.
Aims and objectives: To assess if the use of an automated bolus
calculator glucometer Accu-Check Aviva Expertw improves the
diabetes control in paediatric patients in multiple daily injections
(MDI). To identify which patients benefit most from its use.
Methods: We evaluated 41 diabetic patients treated with MDI
(mean age 14.15G3.4 years, 53.7% male) using the calculator.
Metabolic control (HbA1c, DCA, Siemensw) and glycaemic
variability (standard deviation (SD), mean glycaemia (MG) and
number of hypoglycaemia) were assessed at baseline and after
6 and 12 months. Patients were classified into three groups:
prepubertal group (! 12 years, nZ11), pubertal group (13–15
years, nZ12) and postpubertal group (O16 years, nZ18). We
define as sufficient use of the device if the daily frequency of insulin
boluses or intake O 2.5. Results: 75.6% of cases had poor
metabolic control at baseline (HbA1cO 7.5%). We have data for
12 months follow-up of 19 patients and 6 months follow-up of 30
patients. 61% use the calculator correctly. Patients with poor
metabolic control at baseline had significantly worse glycaemic
variability (DS and MG). In the overall sample, HbA1c statistically
improved from baseline at the follow-up (initial: 8.4G1.2%DE,
6m: 8.1G1.1%DE, 12m: 7.7G0.6%DE, P 0.001) mostly in pubertal
group and in patients with poor metabolic control. There was no
improvement in glycaemic variability. Conclusions: In our study
the use of the calculator helped to improve metabolic control,
especially in pubertal patients and in patients with poor metabolic
control at baseline. The glycaemic variability did not improve,
perhaps due to the small sample size and because we don’t have
baseline data on glycaemic variability parameters.
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Maturity Onset Diabetes of the Young: Just Think
about It
Anissa Messaaoui, Sylvie Tenoutasse, Harry Dorchy

Diabetology Clinic, University Children’s Hospital Queen Fabiola,
Brussels, Belgium

Background:Maturity Onset Diabetes of the Young (MODY)
is a monogenic form of diabetes with onset before 25 years. It is a
heterogeneous disorder due to heterozygous monogenic mutations
with an autosomal dominant transmission. It represents 2 to 5
percent of diabetes but is often underdiagnosed. We report three
cases of MODY highlighting the features of different subtypes, two
without associated abnormalities and one with renal disorder.
Cases presentation: Case 1: a nine-year-old boy with a BMI of
24.5 kg/m2 (O P97) presented with diabetes. IAA, ICA, GADA
and IA2A were negative. Mutation c.392GOA (p.Arg131Gln) was
found in the hepatocyte nuclear factor-1-alpha, which causes
MODY 3. Initial treatment consisted of repaglinide but after two
years, the patient requires insulin (0.8 U/kg/d). Case 2: a thirteen-
year-old girl with a BMI of 22.8 kg/m2 (P 90–97) presented with
pre-diabetes. There were no insulin resistance. IAA, ICA, GADA
and IA2A were negative. Mutation c.898GOA (p.Glu300Lys) was
found in the glucokinase gene, which causes MODY 2. Metformin
was given three times a day. Case 3: a nine-year-old Caucasian girl
presented with diabetes. Medical history revealed bilateral renal
dysplasia with renal insufficiency and renal graft. Homozygous
mutation c.1235COG (p.Pro412Arg) was found in the hepatocyte
nuclear factor-1-beta gene, which causes MODY 5. Insulin was
given twice daily (0.5 U/kg/d). Conclusion: In MODY, mutations
concern genes that are directly involved in the beta cell function.
The symptoms manifest slowly with the absence of obesity and
ketosis in most cases. MODY is usually treated by diet, oral
diabetes medications and insulin. Treatment and prognosis vary
depending on the genetic mutation. Clinicians should keep in
mind the possibility of MODY, especially in antibody-negative
youth with familial diabetes. Making a diagnosis of MODY can
have important implications for the guidance of appropriate
treatment, prognosis and genetic counselling.
P3-764
The Role of KCNJ11 Gene in Neonatal Diabetes
Soha Abd El Dayema, Shereen Shawkyb, Mona Abd El Kadera,
Solaf Kamelb, Rania Hassan Khalifab, Dalia El Lebedyb, Dina Ahmedb

aNational Research Centre, Dokki, Cairo, Egypt; bCairo University,
Cairo, Egypt

Background: Neonatal diabetes mellitus (NDM) is a
monogenic form of diabetes that occurs in the first 6 months of
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life. Infants with NDM do not produce enough insulin, leading to
hyperglycaemia. An identified and potentially treatable form of
monogenic diabetes is the neonatal diabetes caused by activating
mutations of the KCNJ11 gene, which codes for the Kir6.2 subunit
of the beta cell of the ATP sensitive potassium channel (KATP).
The identification of KCNJ11 mutation has important therapeutic
implications, as many patients can replace insulin injections with
sulfonylurea tablets. Objective: To identify mutations in the
KCNJ11 gene as a cause of permanent NDM in order to identify
patients carrying this mutation and modify their treatment
regimen. Patients and methods: Sequencing the KCNJ11 gene
in 17 Egyptian probands with permanent neonatal diabetes
diagnosed with diabetes before the age of 2 years. Results: One
case with a mutation in the KCNJ11 gene (p. R201H) was
identified. The patient was successfully shifted from insulin
therapy to sulfonylurea. Four previously recognized polymorph-
isms E23K, I337V, L270V and A190A were detected. Conclusion:
NDM secondary to KCNJ11/Kir6.2 activating mutations has
potentially important therapeutic consequences leading to
transfering those patients from insulin therapy to sulfonylurea.
P3-765
A Case of DEND (Developmental Delay, Epilepsy,
and Neonatal Diabetes) Syndrome with
Heterozygous KCNJ11 Mutation Successfully Treated
with Sulfonylurea Therapy
Ja Hye Kima, Ja Hyang Chob, Eungu Kangb, Jin-Ho Choib,
Gu-Hwan Kimb, Han Wook Yoob

aHanyang University Guri Hospital, Hanyang University College of
Medicine, Guri, Republic of Korea; bAsan Medical Center Children’s
Hospital, University of Ulsan College of Medicine, Seoul, Republic of
Korea

Background: Permanent neonatal diabetes mellitus is caused
by mutations in the KATP channel subunits. DEND (Develop-
mental delay, Epilepsy, and Neonatal Diabetes) syndrome is the
most severe form of permanent neonatal diabetes. We experienced
a patient with DEND syndrome, who was initially misdiagnosed as
type 1 diabetes, who has been successfully switched from insulin
injection to oral sulfonylurea therapy. Case presentation: A
50-day-old male presented with fever and seizure, complicated by
persistent hyperglycemia. He was born at 38 weeks of gestation
with a birth weight of 2.75 kg. Laboratory findings were consistent
with diabetic ketoacidosis, and insulin therapy was initiated with
conventional regimen. Also, antiepileptic drug was administered
to control seizure. At 10 months of age, he cannot hold his head up
or make eye contact with others, and electroencephalography
showed spike discharges from right central and left central area.
At age 17.9 years, direct sequencing of KCNJ11 identified a
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heterozygous mutation of c.602GOA (p.R201H). Since then,
gliclazide was initiated and the insulin dose was gradually reduced.
After 3 months, insulin was discontinued with a gliclazide dose of
2.4 mg/kg. He continued to have excellent glycaemic control with
HbA1c level of 5.9% at age 18.7 years. However, his psychomotor
retardation was not improved. Currently, he is 18.8 years old and
still not able to talk with others because of severe intellectual
disability. The patient had neonatal diabetes, epilepsy, and
pronounced severe developmental delay. Conclusion: We
described clinical course of a case of DEND syndrome caused by
an activating mutation of KCNJ11. Novel insights into clinical
practice: This study emphasizes the necessity to screen KATP

channel mutations in diabetes diagnosed before 6 months,
especially if combined with developmental delay and epilepsy.
P3-766
Two Permanent Neonatal Diabetes Mellitus Cases
due to Mutation in abcc8 Genes in Vietnam: Clinical
Features and Long – Term Outcome in Treating by
Sulfonylurea (2008–2014)
Phuong Khanh Nguyen, Thoai Loan Huynh

Children’s Hospital 1, Ho Chi Minh City, Viet Nam

Background: Neonatal diabetes mellitus (NDM) is a rare
insulin-requiring form of diabetes, diagnosed in the first six
months of life. Unlike type 1 diabetes mellitus, it is caused by the
mutation genes involved in the development and secretory
function of the pancreas. ABCC8 gene mutation, resulting in
both transient and permanent NDM, increases the sensitivity to
the stimulatory actions of ADP, so it remain the potassium channel
open and prevent insulin release. Sulfonylurea acts by an ATP-
independent mechanism to close these channels and insulin
release. It is therefore the best choice for treating permanent
neonatal diabetes mellitus due to ABCC8 and KCNJ11 gene
mutation. Objective and hypotheses: We report two cases of
NDM due to ABCC8 gene mutation about clinical features and
good long-term outcome in management by Sulfonylurea.
Method: We collect data base on the interview their parents
and the medical record about diagnosed-age, signs and symptoms,
family history and laboratory test (Glucose, HbA1c, Anti-GAD,
ICA, C-peptide, Insulin), Insulin regimen (dose, type, duration),
Sulfonyurea (dose), side effects and complication at the beginning
and after 3 months. Results: Two girls, diagnosed diabetes
mellitus before 6 months of age, one was incidentally discovered
amd one was hospitalized in ceton acidosis. They were healthy
before and there was no family history. The blood glucose and
HbA1c were very high, C-peptide were 0.282 and 0.278 ng/ml
respectively, ICA and Anti-GAD were negative. They were treated
with subcutaneous injection Insulin but the blood glucose is in
wide variance, and there were several hypoglycemic times. After
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gene analysis, with ABCC8 gene mutation, they have been
transfered to Sulfonylurea and we rapidly stopped using Insulin
after 2 weeks. The treament is more simplex, the blood glucose is
stable in the long term, HbA1c dropped from 8,3% and 6,8%
before Sulfonylurea to 5.8% and 6% respectively and there are no
side effects up to now. Conclusion:We should do gene analyze in
all diabetes children diagnosed before 6 months of age. The
changing management from Insulin to Sulfonylurea is much
effective and safe in ABBC8 and KCNJ11 mutation NDM.
P3-767
Type 1 Diabetes in Pediatric Patients: Demographic
and Clinical Characterisation
Helena Ferreira, Carla Ferreira, Filipa Correia, Carla Meireles

Pediatric Department, Centro Hospitalar do Alto Ave Guimarães,
Guimarães, Portugal

Background: Type 1 diabetes is one of the most common
chronic disease in pediatric age. The incidence is increasing
worldwide, with significant variations between countries. In
Portugal, the prevalence in pediatric age is about 0.16%.Objective
and hypotheses: This study aims to characterize a pediatric
population with type 1 diabetes and to identify factors influencing
the metabolic control. Method: Retrospective analysis of children
and adolescents diagnosed with type 1 diabetes, between January
of 2001 and December of 2013 that were followed in a secondary
care hospital, in Portugal. Demographic, clinical and laboratorial
data were collected. IBM SPSS20 was used for statistical analysis.
P values below of 0.05 were regarded as statistical significant.
Results: Between 2001 and 2013, 59 pediatric patients were
diagnosed with type 1 diabetes. The incidence was higher in males
(59.4%) and during autumn and winter (62.1%), and an increasing
number of patients were diagnosed in the recent years. The
average age at diagnosis was 8.34G3.82 years and there was no
statistical difference between genders. Although at diagnosis the
majority of patients had no diabetic ketoacidosis (61.5%), eight
patients (13.6%) had subsequent hospitalization for treatment of
diabetic decompensation. Six patients (10.2%) had at least another
autoimmune disease (three with coeliac disease, three with
thyroiditis, one with hepatitis).Regarding the current clinical
state, the majority had normal weight (72.4%) and normal blood
pressure (96.7%) and only two patients had microvascular
complications, namely microalbuminuria. HbA1c !7.5% was
achieved in 25.4%. No statistical differences were found between
HbA1c value and the current age, age at diagnosis, gender, follow-
up time or current BMI. Conclusion: This study corroborated
the increasing incidence of type 1 diabetes, which enhances the
importance of a better knowledge of this disease. The majority of
new cases were diagnosed in males and during autumn and winter.
There were not identified factors influencing the metabolic
control, maybe because of the little dimension of our sample.
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The Missing Link in Neonatal Diabetes
Irene Pilar Fernandez Viseras, Michal Ajzensztejn

Evelina London Children’s Hospital, London, UK

Background: Neonatal diabetes mellitus (NDM) presents
within 6months of life, is either permanent (PDM) or transient
(TND). The incidence is 400 000/live births. Monogenic accounts
for the majority of cases. We describe the case of what appears to
be a familiar NDM with no current known cause. Case report:
EM presented at 3 weeks old. She was born at term, IUGR (2.3 kg)
with one day history of diarrhoea, vomiting and anorexia. There
was no history of polyuria, polydipsia or weight loss. Blood
glucose: 37 mmol/l, blood ketones: 4.5 mmol/l and metabolic
acidosis (PH: 6.8, PCO2: 3.4, bicarbonate: 0.6, BXS: K30). She
commenced on Actrapid insulin 0.05 units/kg per h and
transferred to PICU where she was started on CSII. Her paternal
uncle had NDM presenting aged 4 weeks, requiring insulin from
onset. He went into remission aged 2 years old, and represented at
15 years in DKA and has remained on insulin henceforth. There is
no other family history of diabetes. EM’s results showed HbA1c:
7.6%, C-peptide: 145 pmol/l (370–1470), insulin: 114 pmol/l (18–
173) and negative diabetes antibodies (Anti-GAD, Islet, insulin
autoantibodies). Sequence analysis of 6q TND, and KCNJ11,
ABCC8 and INS genes for PND did not identify a pathogenic
mutation. Mutation analysis of all known NDM genes have been
undertaken in both EM and her uncle and so far have not
identified any mutations. Analysis for whole genome sequencing is
being undertaken. She is doing well on CSII (0.25 units/kg per day),
HbA1c:7.2%. Conclusion: Most commonly monogenic NDM is
due to heterozygous activating mutations in KCNJ11 and ABCC8
genes encoding the Kir6.2 and SUR1 subunits of the KATP channel.
Mutations in the INS gene are reported as the second most
common cause. So far all these mutations were excluded. We
present the case of what appears to be a familiar cause of NDM
which remains under investigation.
P3-769
Cutaneous Manifestations among Type 1 Diabetic
Patients in DEMPU
Randa Youssefa, Amany Ibrahimb, Iman Amina,
Amany Abd El Nasera

aFaculty of Medicine, Department of Dermatology, Cairo University,
Cairo, Egypt; bThe Diabetes Endocrine and Metabolism Pediatric
Unit (DEMPU), Faculty of Medicine, Pediatric Department, Cairo
University, Cairo, Egypt

Background: Almost all diabetic patients eventually develop
skin complications from the long-term effects of diabetes mellitus.
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Cutaneous manifestations generally appear subsequent to the
development of diabetes but may be the first presenting sign, or
even precede the diagnosis. Objective and hypotheses: To
detect the prevalence and spectrum of skin manifestations in type
1 diabetic (T1D) patients attending the Diabetes Endocrine and
Metabolism Pediatric Endocrinology (DEMPU) clinic, Cairo
University and to investigate the effect of the disease duration
on these dermatoses. Method: A prospective observational study
was performed on 4221 subjects with T1D patients attending the
DEMPU clinic were enrolled between December 2010 and
September 2011. The overall prevalence of dermatologic mani-
festations was 3.6% (152 T1D patients; 74 males and 78 females)
attending the DEMPU clinic. A detailed dermatological exami-
nation was carried out by a dermatology team and the cutaneous
findings were recorded. Results: The overall prevalence of skin
manifestations was 3.6% (152 T1D patients; 74 males and 78
females). The mean age of the patient 8.38G3.79 years (range 1.5–
15 years) and the mean total duration of diabetes was 2.80G2.86
years. Cutaneous adverse effects related to insulin injections
(28.9%), cutaneous infections (bacterial, fungal and viral infec-
tions) (25%), allergic skin diseases (19.1%) and pruritus (15.1%)
were the most prevalent cutaneous disorders among T1D diabetic
children. Conclusion: Early referral to the dermatologist helps to
detect skin complications of diabetes in T1D patients and is
essential for both prevention and management of these conditions.
P3-770
Particularités de la prise en charge du diabète Type 1
chez des enfants dont la révélation est survenue
avant l’âge de five ans
Mazari Wafaa, Bouriche Khadidja, Senouci Djawida, Zerga Yasmine,
Chiali Snaa, Bendeddouche Salih

ChU Tlemcen, Tlemcen, Algeria

Background: The most common endocrinopathy which
affects children is diabetes type 1. Its incidence is increasing
around the world. Objective and hypotheses: We determined
the specificities of diabetes on children whose stated age is !5
years, and trying to define a relations (HbA1c) – IGF1. Method:
This is an observational cross-sectional epidemiological study of
diabetic children whose diabetes was diagnosed before 5 years of
age, followed by specialist consulting and hospital of the day at the
Department of Pediatrics of the CHU of Tlemcen. We also
determined the General characteristics; sex, age, family history of
DT1, DT2, personal medical history, age of revelation, circum-
stances of discovery, clinical examination data, biological results,
schemes with the insulin doses received, monitoring of glycemic
control by glycated hemoglobin and the comfort of the child’s life.
Results: *61 diabetic children !5 years of age; sex ratio: 1.10,
average age: 6.9 years, age of discovery is around 2.85 years, for the
mode of revelation; Ketoacidosis: 34.42%, polyuro-plydisique
Poster Presentations



syndrome in 32.78%, fortuitous discovery in 8% of the patients.
95.09%, patients are under schema basal bolus. Also 36.06%
presented symptomatic hypoglycemia, 13.11% hospitalized with
6.56% for Ketoacidosis during the last 6 months, associated
diseases found in seven patients: which two thyroiditis, and five
celiac disease. About the impact of the rate of IGF1 known
glycemic control: 81.25% of patients with low levels of IGF1 had a
high HbA1c, theses patients haven’t any stature and weight deficit.
The majority of patients had BMI in the standards except for six
cases presenting obesity four of whom have a history of T2D.
Conclusion: We must try to optimize the IGF1 levels so as to
improve secondarily the HbA1c, glycemic control and quality of
life of diabetics.
P3-771
Evaluation of Boluses Delivered by Insulin Pump in
Type 1 Diabetes Mellitus Paediatric Patients
Snijezana Hasanbegovic

University Clinical Center, Pediatric Clinic, Sarajevo,
Bosnia and Herzegovina

Background: Insulin pump (IP) is very popular and efficient
mean for T1DM treatment in paediatric population. Delivery of
basal insulin is automatically regulated 24 h basal set up. But,
boluses must be delivered in meal time and their number and type
are different. Aims and objectives: To evaluate number and type
of boluses in IP treatment of T1DM children and to correlate them
with clinical features of the patients and metabolic control of their
T1DM. Methods: T1DM patients from Pediatric Clinic in
Sarajevo with insulin pump treatment were participants in this
study. We used two consecutive download data and data from
corresponding two controls. Results: We analyse data from 41
patients (24 males/17 females), mean age 13.5 years, 15
prepubertal/26 pubertal, mean diabetes duration 7.1G2.4 years,
mean HbA1c 8.9G1.3%., delivered mean 5.4G1.65 boluses daily.
Lowest HbA1c (7.6G1.0%) was in patients delivered 8–10 boluses
daily, and the worst HbA1c (11.1G2.1%) was in patients with 1–3
boluses daily. NS difference was between bolus number (5.6/5.3) in
prepubertal and pubertal patients. Only 12 patients (29%) used
bolus wizard (BW) calculation in everyday pump use, and they
had significantly lower HbA1c than non BW users (8.22/8.99%,
P!0.05). Patients delivered more insulin of total daily insulin
intake in bolus form had significantly lower HbA1c level (P!0.05).
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There was no significant difference in correlation of number of
delivered boluses and diabetes duration, and with duration of
insulin pump treatment. Conclusions: Frequent downloading
and analysing data from IP memory especially bolus delivery
evaluation are very important for better regulation of T1DM in
paediatric patients with IP treatment.
P3-772
Insulin Therapy in the Pediatric Age–Group
Hanna Mikhno, Anzhalika Solntsava, Natalia Volkova

Belarusian State Medical University, Minsk, Belarus

Objective: Continuous subcutaneous insulin therapy (CSII)
and therapy with insulin analogues are considered to provide
physiological insulin replacement, which results in improvement
of diabetes control. Rate metabolic compensation of diabetes
mellitus (DM) in children on IPT and basal-bolus insulin therapy
on the level HbA1c and self-control of glycemia. Methods: We
analyzed retrospectively 88 histories of disease children with type 1
DM. The patients were divided into three groups: group 1 – CSII
users (19 patients, age 13.02G3.75 yrs, DM duration 5.36G4.11
years, duration of CSII using 1.25G1.15 years); group 2 – BPR-A
users (39 patients, age 10.70G4.08 years, DM duration 5.34G3.68
years, duration of BPR-A using 2.58G2.14 years), group 3 – BPR-
H users (31 patients, age 13.99G3.54 years, DM duration 4.47G
3.29 years). HbA1C levels; frequency of blood glucose measuring;
the presence of hypo-, hyperglycemia and diabetic coma were
evaluated. The statistical analysis were made using Excel 2010. The
results were statistically significant if P!0.05. Results: After
transition to CSII, group 1 children showed to have lower HbA1C
levels (6.99G0.74% vs 7.81G0.86%, PZ0.004). We didn’t find
difference of HbA1C levels before and after transition to BPR-A in
group 2 (7.68G1.20% vs 7.78G2.04%, PO0,05). BPR-H users had
higher HbA1C levels in comparison with CSII (9.04G2.29%,
PZ0.0001). The frequency of blood glucose measuring were
significantly higher in CSII users (9.00G3.60 times a day) than in
BPR-A (5.32G1.52, PZ0.0001) and BPR-H users (4.37G0.98,
PZ0.0001). BPR-H users had five cases of ketoacidosis, BPR-A
users – one case of severe hypoglycemia and none – in CSII users.
Conclusions: CSII was the only way of insulin supply that
resulted in decrease of HbA1C levels, absence of severe
hypoglycemia and diabetic coma.
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P3-773
Mauriac Syndrome, a Rare Complication of Type 1
Diabetes Mellitus
Marı́a José Rivero-Martı́n, M Pilar Pérez-Segura, Marı́a José
Alcázar-Villar, David Montes-Bentura, M Eugenia Oros Milian

Fuenlabrada University Hospital, Madrid, Spain

Background: Mauriac syndrome (MS) classically involves
hepatomegaly (hepatic glycogenosis), growth impairment and
cushingoid features in a patient with poorly controlled type 1
diabetes mellitus (T1DM). The typical age of presentation is
adolescence. With the advent of improved insulin regimens, MS
has seen less frequently. However, new cases appear each year in
medical literature. Clinical case: We report the case of a 9 years
and 9 months of age male, with T1DM onset al 20 months of age.
During the last 2 years he hadn’t had medical control of T1DM;
he was receiving treatment with NPH human insulin and short-
acting insulin analogue (lispro), total dose: 0.8 UI/kg per day.
Physical examination: Weight: 22.7 kg (K1.5 S.D.). Height: 117 cm
(K3.58 S.D.). Rounded face. Abdominal swelling, liver 3 cm below
RCM, he had no splenomegaly Lypodistrophia in both arms. His
target height was 165G5 cm (P3, –1.95 S.D.). Abdominal ultra-
sound: diffuse hepatomegaly with homogeneous echogenicity. No
intrahepatic focal lesions, normal-sized gallbladder with thin and
smooth walls. Haemoglobin A1C 13.1%; fasting glucose
302 mg/dl; triglycerides 156 mg/dl; AST 43 UI/l; ALT 51 UI/l.
No microalbuminuria. Bone age: 6 years (delayed; K4–5 S.D.).
Treatment and diabetologic training were intensified. 4 and a half
years later his insuline regimen is glargine once a day and lispro at
breakfast, lunch, night tea and dinner; total dosis: 0.9 UI/kg per
day. Physical examination: Weight: 53.8 kg (K0.82 S.D.). Height:
152 cm (K2.63 S.D.), growth rate: 7.6 cm/years (C3.6 S.D.).
Normal phenotype, no goiter, No abdominal masses or hepato-
megaly. Pubertal stage: Tanner III (Right teste of 12 cm3 and left
10 cm3; adrenarche II-III. Left arm and left thigh lypodistrophia.
HgA1c 7.1%. Bone age according to chronological age (BA: 14
years CA: 15 years). Conclusions: Despite improvements in the
therapeutic treatment of T1DM, MS continues to appear in cases
of poor control, even before puberty. Most of the clinical findings
are reversible with a good metabolic control.
P3-774
Is Autoimmunity on the Increase in Type 1 Diabetes
Mellitus? Presentation of Multiple Auto-Immune
Disorders at Diagnosis of Type 1 Diabetes Mellitus
Diluxshy Elangaratnam, Sadhanandham Punniyakodi, Vijith Puthi

Peterborough City Hospital, Peterborough, UK

Background: Globally approximately 8%1 of children have
type 1 diabetes mellitus (TIDM) with an incidence of 24.5 in every
100 000 children (0–14 years)2. TIDM is an autoimmune
condition causing the destruction of beta islet cells and is
associated with other autoimmune conditions such as coeliac
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disease (10% of children withTIDM test are positive for TTG) and
hypothyroidism (25% have thyroid autoantibodies). We would
like to report a case series of patients presenting with all three
conditions at diagnosis. Case 1: A 9 years old girl presented with
3 months history of anxiety and polyuria, polydipsia for a few
weeks. She had generalised abdominal tenderness, multiple
scabbed skin lesions and was in diabetic ketoacidosis (DKA).
Initial TSH 97.5 mU/l (normal range (NR) 0.3–5.0), fT4 1.3 (NR:
12–22). In view of associated thyroid abnormalities with DKA, a
repeat blood test was done and this showed a TSH 75.6 mU/l and
fT4 of 3.8. Anti-thyroid peroxidase antibody was normal. Tissue
Transglutaminase (TTG) O128 U/ml (NR: !7). She was
heterozygous for HLA-DQA1*05:01/DQB1*02:01 and negative
for HLA-DQ8 (HLA-DQB1*03:02) consistent with a diagnosis of
coeliac disease. Case 2: A 10 years old girl presented with a two
week history of polyuria, polydipsia. She had high blood sugars
with glycosuria. Diabetic workup screening blood tests show initial
TSH 9.2, the repeat blood results a month later 63.3 (NR: 0.3–5.0).
She was also found to have a TTG 170 U/ml and a family history of
coeliac disease. Biopsy showed features of villous atrophy confirming
coeliac disease. Conclusion: Currently there is no literature
available for all three conditions presenting at diagnosis. Is the
increasing incidence of TIDM and autoimmune disorders
precipitating the presentation of multiple autoimmune disorders
at diagnosis? Furthermore, does the presentation of all three
autoimmune conditions affect the diabetic control in these patients?
1. Tamayo T et al. 2014. Diabetes in Europe: an update. Diabetes
Research and Clinical Practice. 103:2. 206–217.
2. International Diabetes Federation. (Online). Available at:
http://www.diabetes.org.uk/About_us/News_Landing_Page/UK-
has-worlds-5th-highest-rate-of-Type-1-diabetes-in-children/List-
of-countries-by-incidence-of-Type-1-diabetes-ages-0-to-14/.
(Accessed on 24th March 2015).
3. Smyth DJ et al. 2008. Shared and Distinct Genetic Variants in
Type 1 Diabetes and Coeliac Disease. New England Journal of
Medicine. 359: 2767–2777
4. Roldán MB et al. 1999. Thyroid autoimmunity in children
and adolescents withTIDM.Diabetes Nutrition andMetabolism. 12:
27–31.
P3-775
Type 1 Diabetes Mellitus and Precocious Puberty:
Rare Association
Mimouna Bessahraoui, Radia Rezak, Sidi mohamed Azzouz

Departement of Medecine, Oran, Algeria

Background: Precocious puberty is defined as pubertal
development that begins at an earlier age than expected; most
paediatric endocrinology subspecialists use cutoff ages of 8 years
for girls and 9 years for boys. Objective and hypotheses: We
reported in this case, rare association between type 1 diabetes
mellitus and precocious puberty. Method: We present a girl with
type 1 diabetes developed at the age of 3 years, with good
glycaemic control using insulin. She also had a developmental. At
the age of 6 years child had breast enlargement, height increase,
and an increase in growth velocity. On examination, she was found
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to have Tanner stage 3 breast development, and her vaginal
mucosa was oestrogenised. Her height was above the 97th
percentile. Results: Biochemically, she was diagnosed as having
central precocious puberty, and magnetic resonance imaging of
her pituitary gland diagnosed central precocious puberty
idiopathic. Treatment with leuprolide resulted in normalisation
of her growth rate and regression of the breast development; the
vaginal mucosa also became unoestrogenised. Conclusion:
Precocious puberty and type 1 diabetes is a rare association. The
relationship has not been determined.
P3-776
School Aged Presentation of Diabetes Mellitus Type 1
with Repeat Hyperglycaemia, Positive Pancreatic
Autoimmunity and Related Genetic Risks
Ana Dolores Alcalde, Magdalena Hawkins, Julia Yebra,
Alfredo Tagarro, Alfonso Cañete

Hospital Infanta Sofia, S.S Reyes/Madrid, Spain

Background: Type 1 diabetes mellitus has three common
presentations: Typical (hyperglycaemia with cardinal symptoms),
ketoacidosis and asymptomatic hyperglycaemia. Case presen-
tation: A 7.5-year-old girl with a history of bronchial asthma
presented to the emergency department with acute-onset diabetic
symptoms. The previous year she was admitted to the Paediatric
Ward for a pneumonia complicated by pleural effusion. She then
developed hyperglycemia (400 mg/dl) related to IV corticosteroid
administration and glycosuria without ketonuria. Insulin therapy
(maximum 0.86 IU/kg per day) was administered for 5 days. On
discharge preprandial glycaemia was normal but her postprandial
hyperglycaemia (230–240 mg/dl) persisted for another week.
Outpatient follow-up labs revealed positive HLA DR3, normal
insulin and C-peptide, HbA1c 5.4% (NGSP), positive antiGAD
(2 000 U/ml), pancreatic islet cell, positive antitransglutaminase
and antiendomysium antibody levels, negative anti-insulin
antibody and a normal oral glucose challenge test. 6 months
later she was admitted for acute bronchospasm which required
treatment with oral corticosteroids. A hyperglycaemia (400 mg/dl)
with glycosuria absent ketonuria was detected. Corticosteroids
were suspended and SC insulin was started (maximum 0.75 UI/kg
per day) for 3 days, which resulted in normalization of glycemic
values. 4 months postdischarge she was readmitted with a 3 days
history of polydipsia and nocturnal enuresis. At home her blood
glucose measured 500 mg/dl. Hospital labs revealed: a normal
venous pH, a venous blood glucose of 511 mg/dl, glycosuria absent
ketonuria or ketonemia, glycohemoglobin 8.5%, positive micro-
somal antibody levels, normal thyroid function, appropriate bone
age and a normal fundoscopic exam. Repeat pancreatic
autoinmunity tests and antitransglutaminase antibody levels
remained positive. Conclusion: Close monitoring of iatrogenic
hyperglycaemia may help in early detection of type 1 diabetes and
to prevent further complications.
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P3-777
Clinical Changes Observed After System
Implementation of JUNIORSTAR Systems in Children
with Dm1a
Ignacio Diez-Lopez, Ainhoa Sarasua-Miranda,
Isabel Lorente-Blazquez

Hospital University of Alava, Vitoria, Spain

Background: Several drugs and pharmaceutical formulations
not sold in our country for different reasons: economic, market
requirements or the prevalence of the disease. Like occur in
so-called orphan treatments, diabetes mellitus (DM) children may
be deprived of pharmaceutical presentations for its lower
numerical prevalence vs the number of adult patients affections
DMtipo2 One of the problems that young children face DM1 is its
high sensitivity to insulin. Since May 2014 marketing begins in
Spain vials for JUNIORSTAR system that allows the adminis-
tration of glargine and glisulide in pens 0.5 UI. Objective and
hypotheses: To evaluate the impact of using vials for device
JUNIORSTAR 0.5/0.5 UI in young children with DM1 and
compare it with our previous experience and published Rev Esp
Pediatr Endocrinol 2013; 4(Suppl) device imported from abroad.
Method: DM1 children over 2 years with at least 6 months
duration from debut. AgeO2a. Sensitivity index
O100 mGrs/dl/IU. Desire of parents to not use syringes. Rejection
Insufloww type devices. No possibility ISCI. Using glisulide insulin
and/or insulin glargine and comparison with the data (Farmaco
Foreign Ministry authorization code 011813) RAPID NOVO
PenFill CARTUCHOSw. Study comparativo. IBM Stastistics SPSS
19.0, Nonparametric paired samples n!30. Health Survey
Questionnaire SF-36 (Spanish and summarised). Results: Ten
children (5_), mean age 5.8 to (5–8.5). Prior è HbA1c (DCA):
8.1% (6.4–8.8) needs: 0.72 IU/kg per day (0.45–0.88), sensitivity
168 mg/dl/UI (135–280) and Survey 7.2 points (6–8). After
6 months of use è HbA1c (DCA): 7.5% (6.8–7.9) P: 0.38,
needs 0.88 IU/kg per day (0.77–1.05) p differences: 0.01 95% CI
(0.12–0.34), sensitivity 145 mg/dl/UI (125–205) P: 0.001, and Enc
8.5 points (7–9). Improvement score similar to previous study.
Conclusion: Improving quality of life perceived by parents with
the low cost of operation defines the potential of this dosage form
as a transition to adult-type devices.
P3-778
Metabolic Control in Children in Northern Spain
DM1A with Deficit of Vitamin D
Ignacio Diez-Lopez, Ainhoa Sarasua-Miranda,
Isabel Lorente-Blazquez

H. Universitary of Alava, Vitoria, Spain

Background: 1 000 million people worldwide presenting
vitamin D deficiency in children prevalence of vitamin D
deficiency in certain regions described up to 80%, especially at
high latitudes (above 37). Has been postulated role of vitamin D in
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the immune system and in clinical variability DM1. Objective
and hypotheses: To study the degree of deficit VITD in our
population (Location: 428 51’north latitude 28 41’west longitude)
with DM1 and check whether this influences the metabolic
control. Method: Prospective open intervention. DM1a with 12
months duration. 1st wave study months April-May 2014 – 6
months intervention (insolation 3 monthsC3 months treatment)
– revaluation Q4 November–December 2014. Intervention three
summer months inducing activities ‘outdoors’ and posterior shock
treatment 3 months one unidosis 2.5 ml bottle. 25 000 IU of
cholecalciferol (vitamin D), equivalent to 0.625 mg. (DELTIUS)/
one every 3 weeks. Reference Endocrine Society (2011) Levels of
25-OH-vitamin D (ng/ml), failure!30 (student t), with a
confidence interval of 95%. SPSS19.0. Results: Initially selected
57 cases (26/57_–46%). Average age debut 8.24aDS4.27 (0.3to15).
11.11% HbA1c debut DS2.37 (8–15.5). Age current average
11.5aDS3.67 (2–17). SDS1.16 average HbA1c 7.95% (5.8–9.6) in
1 wave. No differences between sexes. 93% basal-bolus regimen
(4/57 ISCI). 89% Caucasian (3/57 Maghreb, Latin 3/57) 98% in
range 25OHD insufficiency average 18 ngr/ml DS (10–28).
Normality \ caucasian 12a (37 ngr/ml) Intervention in 56 cases.
On average HbA1c 7.68% revaluation SDS1.18 (5.6–9.2) P:0.12.
Mean 25OHD 33 ng/l DS (26–52) P:0.01. Improvement in 52/56
cases (93%). No differences between sexes or races. Conclusion:
Children DM1 in our region have a severe deficiency of vitamin D.
The exercise outdoors in summer and a shock treatment with
depot preparations is shaping effective in correcting this deficit.
Although no significance in improving metabolic control HbA1c
levels seem to improve in these cases. An assessment and
comprehensive intervention of this pediatric population is needed
compared with a deficit of vitamin D.
P3-779
Effects of Educational Interventions for Children and
Adolescents with Type 1 Diabetes Mellitus
Abeer Atefa, Mona Attiaa, Amany Ibrahima, Shaimaa Ibrahimb,
Wafaa Dowidarb, Sameh Tawfikb

aCairo University, Cairo, Egypt; bMaadi Hospital, Cairo, Egypt

Background: Is to evaluate of the quality of the current
education program for diabetic children and their parents at
Diabetes Endocrine and Metabolism Pediatric Unit (DEMPU).
Objective and hypotheses: Is to evaluate of the quality of the
current education program for diabetic children and their parents
at DEMPU. Method: The present study was an observational
longitudinal study conducted on 100 cases of T1D admitted in
DEMPU inpatient section, using a questionnaire covering all
aspects of the program solved before and after attending 5 days
education sessions. Results: Marked increase in diabetic knowl-
edge after attending education program, as 95% of interviewed
parents knew how to prevent hypoglycaemia at night, 97% of them
knew that diabetic parents were not responsible for affection of
their children with diabetes, 94% of them mentioned that their
schools were aware about the child disease and 92% of them allow
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their children to share in school activities. There was no significant
difference between different social classes in understanding
education program. Linear regression analysis showed that the
only factor which has an effect on HbA1c was total post education
score. Conclusion: The efficient points of the education program
at DEMPU were identified and included knowledge about nature
of T1D, role of family history in developing T1D, awareness of
symptoms of hypoglycaemia, how to prevent hypoglycaemia
during sports and at night, school awareness of the disease and
sharing school activities, while the weak point in this program was
defective.
P3-780
Clinical Findings, Endocrine Profile and Genetic
Features of 5a-Reductase-2 Deficiency
Gianni Russoa, Fulvia Baldinottib, Paolo Ghirric, Silvia Meronia,
Ilaria Colomboa, Francesca Moscuzzac, Giampiero I Baroncellid,
Maria R Sessae, Eleonora Datif, Silvano Bertellonid

aDepartment of Pediatrics and Adolescent Medicine, San Raffaele
Hospital, University ‘Vita e Salute’, Milano, Italy; bDepartment of
Cytogenetic and Molecular Biology, S. Chiara University Hospital,
Pisa, Italy; cDepartment of Neonatology, S. Chiara University
Hospital, Pisa, Italy; dAdolescent Medicine, Department of
Pediatrics, S. Chiara University Hospital, Pisa, Italy; eEndocrine
Laboratory, S. Chiara University Hospital, Pisa, Italy; fDivision of
Pediatrics, San Giuseppe Hospital, Empoli, Italy

Background: The 5a-reductase-2 (5R2) deficiency is a rare 46,
XY disorder of sex differentiation caused by mutations in the 5R2
gene. Diagnostic and clinical management is not well definite.
Aims and objectives: To describe relevant features of 5R2
deficiency in a large sample. Methods: Retrospective records of
persons with 5R2 deficiency were reviewed and clinical,
endocrinological, genetic data analysed. Results: A total of 25
individuals with certain diagnosis of 5R2 deficiency was collected
(age at first clinical observation 0.4G1.0 years). About 50% had a
misdiagnosis before diagnosis. Mean period from first observation
to definitive diagnosis was 9.1G10.8 years. Gonadal removal was
performed before certain diagnosis in eight subjects. Initial sex
assignment was female in 64% and male in 36%. After diagnosis,
sex re-assignment was performed in five babies: four girls to male
sex and one boy to female sex. Baseline testosterone/DHT ratio
was diagnostic in six/12 subjects, while post-hCG T/DHT ratio
was diagnostic in all tested patients by setting the cut-off value at
15 or lower. 18 different mutations in 5R2 gene were identified
(homozygous 12/25; compound heterozygous 11/25; monoallelic
missense mutation 1/25; homozygous V89L variant associated
with high progestin administration during pregnancy 1/25). Five
mutations have never been reported (p.G13D, p.P79L, c.281C
1GOA, c.331_332delCT, p.V124D). In some individuals, the
same mutations were associated with different phenotypes.
Conclusions: Consistent time-lag may persist before the diagnosis
of 5R2 deficiency is established. Sex assignment and gonadal
removal may be done before certain diagnosis. Sex re-assignment
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is usually to male sex, but the contrary may occur. Accurate
endocrine evaluation is recommended, since the use of appropriate
cut-off values of T/DHT ratio may permit to select individuals
with 5R2 deficiency. Large genetic variability is present and a clear
genotype-phenotype correlation is lacking.
P3-781
Aromatase Deficiency due to Novel CYP19A1
Mutation in an Egyptian Patient with Ambiguous
Genitalia
Inas Mazena, Ken Mclreaveyb, Mohamed Abdel Hamidc

aNational Research Center, Cairo, Egypt; bInstitut Pasteur, Paris,
France; cNational Research Center, Cairo, Egypt

Background: Mutations in CYP19A1 gene have been
described in both females and males and to date only 20 cases
with aromatase deficiency have been reported. In newborns,
aromatase deficiency should be considered in the aetiology of 46,
XX DSD, after ruling out congenital adrenal hyperplasia.
Objective and hypotheses: Report of a case with CYP19A1
mutation. Method: Here we report a patient who was presenting
at the age of 20 years old reared as boy, he had no palpable testis,
hypoplastic scrotum, phallus was penis likeZ3–cm, there was a
penoscrotal hypospadias, he was a product of consanguineous
parent, his karyotype was 46, XX and SRY was negative. Pelvic
sonar showed a small hypoplastic uterus and no testis could be
identified. Testosterone and its precursors were normal excluding
congenital adrenal hyperplasia, pathology of gonadal biopsy
showed ovarian stroma negative for oocytic follicle. All these
data were suggestive of aromatase deficiency that was confirmed
by molecular investigation of the CYP19A1 gene. Results: A novel
splice site mutation in the donor splice site of exon 9 was identified
in our patient, c.1263C1GOT (IVS9C1GOT). The mutation
was found in the homozygous form in the patient and both parents
were heterozygous for the mutation. Further, the mutation was not
found in 200 normal chromosomes of Egyptian origin and was
predicted to be disease causing by various bioinformatic tools.
Conclusion: This is the first report of such a rare disorder in an
Egyptian patient with 46, XX DSD emphasising the importance of
mutational analysis of CYP19A1 gene for appropriate manage-
ment and better choice of sex. Funding: This work was supported
by the fund of IRD in collaboration with STDF in Egypt.
P3-782
The Time of First Presentation at the Department of
Paediatric Endocrinology of Patients with 46, XY DSD
Zofia Kolesinska, Marek Niedziela

Poznan University of Medical Sciences, Poznan, Poland

Background: The atypical appearance of the external genitalia
in a neonate, defined as the external masculinization score (EMS)
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less than 11, should incline the clinicians to perform diagnostic
procedure ideally managed by a multidisciplinary team in a
tertiary centre. Among the patients with disorders of sex
development (DSD), the most challenging subgroup in terms of
aetiology, is the subgroup with 46, XY karyotype. Objective and
hypotheses: To study the time of first presentation at the
department of paediatric endocrinology of 46, XY DSD patients
with atypical genitalia after birth and to assess whether there is a
correlation between the time of first presentation and the EMS in
those raised as males. Method: We performed a retrospective
analysis of 28 patients (25 raised as males, three raised as females)
with 46, XY DSD that presented for the first time at our
department over the last 15 years. We excluded those patients in
whom the reason of undescended bilateral testis was obvious (i.e.
CHARGE syndrome, prune belly syndrome, omphalocele). The
analysed group was not deprived of selective bias as these patients
were enrolled into further genetic study. Results: The median time
of first presentation at the department of paediatric endocrinology
was 7.5 months (range: 1–153). The time of first presentation was
not correlated with the EMS in those raised as males (rs Z0.0).
The consensus on DSD issued in 2006 does not seem to influence
the time of first presentation as the median time was 3 months
(1–21) in the group that was diagnosed before 2006, and 10
months (1–153) after 2006 respectively. Conclusion: There is a
strong need to study the reasons of those patients with late
presentation to the paediatric endocrinologist and to promote
the knowledge on DSD management in regional neonatal
departments.
P3-783
Impact of Neonatal Exposure to Different Doses of
Bisphenol A on the Hypothalamic-Pituitary-Testicle
Axis in Male Rat
Lin Qi Chena, Wen Wen Zhoua, Fan Yanga, Hai Ying Wua,
Mei Fang Jinb

aSoochow Children’s Hospital, Su Zhou, China; bResearch Institute
Of Soochow Children’s Hospital, Su Zhou, China

Background: Male genital abnormalities may be associated
with environmental endocrine disruptors. Objective and
hypotheses: To observe the hypothalamic kiss-1 gene and the
testis androgen acceptor (AR) gene expression level changes and
the level of serum luteinizing hormone (LH), follicle stimulating
hormone (FSH); testosterone (T) and Inhibin B (INH B) in
neonatal rats which exposure to different doses of bisphenol-A
(BPA). In order to explore the effects of neonatal exposure to
different doses of BPA on the hypothalamic-pituitary-testis axis
and the testis function in toddler and adolescent male rat.
Method: Neonatal male Sprague-Dawley (SD) rats were
randomly divided into five groups: blank control, low-dose BPA
(25 ug/kg per day), medium-dose BPA (50 ug/kg per day)) and
high-dose BPA (250 ug/kg per day). The rats were subcutaneously
injected with respective agents on postnatal days 1–7 (PND1-7).
Pups were weaning on postnatal days 21 (PND21) and randomly
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sacrificed on postnatal days 22(PND 22) and postnatal days
50(PND 50)and collected blood.The hypothalamus and testis were
taken and weighed. The hypothalamic Kiss-1 mRNA and the testis
AR mRNA were measured by Real-Time PCR., The level of serum
LH, FSH and T and INH B were measured. Results: There was no
significant difference between the control group and other five
drug groups on the weight of rats. The medium- and high-dose
BPA groups compared with the controls, the organ coefficient of
testis decreased significantly in PND 50.In PND22 male pups, the
medium and high dose BPA groups compared with the controls,
the serum LH were decreased significantly The level of serum T
obviously decreased in PND22 and PND 50.In high dose group of
PND 22, the expression of hypothalamic Kiss-1 mRNA increased
compared with the rest of the groups while in PND50, compared
with control group,the medium and high dose groups Kiss-1
mRNA decreased. There were no significant difference in the
mRNA expressions of testis AR with control group in PND 20 and
PND 50. Conclusion: Neonatal exposure to the low-dose BPA
does not have a significantly influence on the hypothalamus–
pituitary- testis axis and the testis function. Neonatal exposure to
the medium- and high-dose BPA affect the expression level of the
hypothalamic kiss-1 mRNA in toddler and adolescent male rat and
may impair the function of testis and hypothalamus–pituitary-
testis axis.
P3-784
A Cross-Sectional Growth Reference and Chart of
Stretched Penile Length for Japanese Boys Aged
0–7 Years: Ethnic Differences and Secular Changes
Tomohiro Ishiia, Nobutake Matsuoa,b, Mikako Inokuchia,c,
Tomonobu Hasegawaa

aKeio University School of Medicine, Tokyo, Japan; bNational
Center for Child Health and Development, Tokyo, Japan; cHealth
Center, Keio University, Tokyo, Japan

Background: Reference values for penile length have not been
established for Japanese boys. Objective: We aimed to develop
percentiles and means with standard deviations of stretched penile
length (SPL) in Japanese boys. Method: We conducted a cross-
sectional study in 1 628 Japanese boys aged !9 years from 2007
through 2014. The LMS method was used to develop a growth
reference and chart for SPL in boys aged 0–7 years. Inter-observer
variation in the SPLs was assessed in 32 boys (median, 3 years of
age; range, 0–11 years). The correlation between SPL and stature,
weight, or BMI was analyzed by the Pearson’s test. The SPLs
determined in the present study were compared with those of
other ethnicities or those in previous Japanese studies. Results:
SPL increases continuously during prepubertal period, and most
rapidly in the first 4 months of life. No significant fixed or
proportional bias was found for inter-observer variation (PZ0.5;
rZ0.33, PZ0.06). There was no significant correlation between
SPL z-score and stature z-score (rZ0.14, P!0.001), weight
z-score (rZ0.09, P! 0.001), or BMI z-score (rZ0.01, PZ0.71).
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The SPL in current Japanese boys was significantly shorter than
that in US Caucasian or Turkish boys, and longer than those
reported by previous Japanese studies. Conclusion: These data
serve as an updated growth reference and chart for SPL in Japanese
boys aged 0–7 years. SPL needs to be assessed by a growth
reference for the same ethnicity and generation. Funding: This
work was supported by Grant-in-Aid for Scientific Research from
the Japan Society for the Promotion of Science, by Health Science
Research Grant for Research on Applying Health Technology
(Jitsuyoka (Nanbyo)-Ippan-014) from the Ministry of Health,
Labor and Welfare, Japan, and by FGHR Clinical Research Grant.
P3-785
Recurrent Orchitis in a Patient with True
Hermaphroditism
Letı́cia Guimarães de Souza, Bárbara Berrutti, José Antônio Diniz
Faria Junior, Marina Ybarra, Leandra Steinmetz, Louise Cominato,
Hamilton de Cabral Menezes Filho, Hilton Kuperman,
Thais Della Manna, Durval Damiani

Instituto da Criança do Hospital das Clı́nicas da Faculdade de
Medicina da Universidade de São Paulo, São Paulo, Brazil

Background: Ovotesticular Disorder of Sex Development
(OTDSD – true hermaphroditism) is rare, characterized by the
presence of both presence of both testis and ovay tissue. Usually,
these patients seek medical attention due to ambiguous genitalia.
Case presentation:A 15-year-old boy, with‘atypical’genitalia and
breast enlargement came for surgical correction. His genitalia had
a more masculine aspect at birth and he had been submitted to six
corrective surgeries. Karyotype is 46, XX(20). His complaint was
recurrent episodes of painful testicular swelling and gynecomastia
for the last five years. Tanner stage G4P3 and breast enlargement
(T4), hyperpigmentedscrotum fused with palpable gonads and a
penis 6 cm long with distal hypospadia. Lab work-up: EstradiolZ
73.4 pg/ml (!20), Pubertal LH and FSH levels. TestosteroneZ
156 ng/dl. Ultrasound revealed testes with microlitiasis, bilateral
hydrocele and cysts in the left testis. A structure which could
resemble a rudimentary uterus or vaginal fornix was also shown.
Bilateral mastectomy and a laparoscopy was performed in order to
explore the gonads, which turned out to be ovotestis. The left
gonad was totally excised, whereas inthe right one, the
macroscopic testis component was preserved. Conclusion: In
OT DSD, the ovarian portion of the gonad in the scrotum may
enlarge during the ovulatory phase, which may be misdiagnosed as
‘orchitis’, but the cyclical nature of the episodes should raise the
possibility of ovarian tissue present in the gonad. In the ovotestis,
the testicular component may be dysgenetic, opposing to the usual
normal function of the ovarian portion, which favors the
maintenance of the ovarian portion when possible. In our patient,
the social male gender was well established therefore testicular
tissue was preserved. The possibility of neoplastic degeneration is
minimized once Y chromosome was not present but follow-up is
mandatory, with the dosage of markers of malignization.
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Isolated Persistent Pubertal Gynecomastia in Three
Adolescent Males as the Only Phenotypic Expression
of PAIS with Androgen Receptor Gene Mutations
Pascal Philiberta,d, Felicien M’Bouc, Françoise Audranb,
Laura Gasparib, Françoise Parisa, Charles Sultana

aCHRU and Université de Montpellier, Montpellier, France; bCHRU
de Montpellier, Montpellier, France; cCHU Fort de France,
Fort-de-France, La Réunion, French Southern Territories; dInstitut
de Génétique Humaine - CNRS UPR1142, Montpellier, France

Background: Pubertal gynecomastia is observed in up to 65%
of adolescent males. It is usually idiopathic and tends to regress
within 1–2 years, although sometimes pubertal gynecomastia
persists. Case presentation and methods: We investigated
three adolescent males with isolated persistent pubertal gyneco-
mastia: twin brothers and an unrelated adolescent boy. The twins
(17 years) had normal male external genitalia. Biological testing
showed normal testosterone concentration (4.1 and 3.8 ng/ml
respectively) and normal response to the HCG stimulation test
(10.3 and 13 ng/ml respectively). The gonadotropin level was
normal. Spermatogenesis investigations revealed azoospermia in
one of the brothers and oligospermia in the other. The third
adolescent boy (16 years) presented normal male external
genitalia. Biological investigations showed normal testosterone
level (3.6 ng/ml) and no other sign of alteration. No evidence of
spermatogenesis failure was documented. Results: For the twins,
genetic analysis of the AR gene revealed a c.1937COAmutation in
the hinge region leading to a substitution of an alanine by aspartic
acid: p.Ala646Asp. This mutation was transmitted by their
mother. She presented no sign other than very sparse pubic hair.
For the third adolescent, genetic analysis of the AR gene identified
the c.134COG substitution resulting in a p.Ala45Gly change in
amino acid. This mutation was transmitted by his mother. The
maternal family history revealed a first cousin with bilateral
mastectomy for persistent and prominent bilateral gynecomastia.
Conclusions: These data suggest that persistent pubertal
gynecomastia should be investigated to identify a possible defect
of the AR gene.
P3-787
Identical Twins Raised as Sister and Brother
Rolf Peter Willig

Department of Endocrinology, Hamburg, Germany

Background: Disorders of sex development (DSD) can be
caused by many hormonal and genetic defects. One rare condition
is a mutation of the SRY-gene disturbing normal sex differen-
tiation. Identical twins with this disorder of varying degree are
presented to learn how difficult social sex assignment may be in
such a case. Case presentation: Identical 46, XY twins were born
in 1985 from non consanguineous, healthy parents of German
origin. The newborns were healthy but showed DSD. Child I
presented female external genitalia. Streak gonads with muellerian
54th Annual Meeting of the ESPE
structures were found by laparotomy. This is the clinical picture of
Swyer’s syndrome. Consequently she was raised as a girl receiving
estradiol since the age of 12 years. Child II demonstrated a male-
like phallus with hypospadia, flat scrotum with two palpable
gonads and inguinal hernia. Laparotomy detected two testes with
epididymides, a normal vagina, uterus and tubes but no ovarian
tissue. All inner structures including dysgenetic testes were
resected. This is the clinical picture of oviduct persistence. In
consequence he was raised as a boy. At the age of 4 years he was
operated for phallus curvature correction. With 5 years of age he
got a urethroplasty for hypospadia repair. With 8 years the first
artificial testes were inserted. With 13 years testosterone therapy
was initiated. Conclusion: A mutation in SRY-gene is postulated.
It disturbed physiologic gonadal development in identical 46, XY
twins in different manifestation: In the girl no gonads developed
leading to streak gonads and persisting muellerian structures like
in Swyer’s syndrome. This twin therefore was raised in a social
female sex. In the second twin dysgenetic testes were found with
diminished testosterone- and no AMH- production. Accordingly
he was born with a vagina and persisting muellerian structures. In
respect of his well developed phallus he socially was raised as a
boy. Both of the identical twins are very content with their social
female and male sex assignment. They live with heterosexual
partners, they have a normal vita sexualis, and they wish to have
children. They cannot think to have lived up to 30 years in a
undefined so called third gender. In their opinion the early gender
assignment during infancy was correct.
P3-788
Persistent Müllerian Duct Syndrome Associated with
Anorchia Caused by a Compound Heterozygous
Mutation in the AMHR-II Gene
Jaime Cruz Rojoa, Lucı́a Garzón Lorenzoa,
Jone Agirregoitia Fernándeza, Cristina Martı́nez del Pozoa,
Jean-Yves Picardb, Jaime Sánchez del Pozoa

aHospital Doce de Octubre, Madrid, Spain; bUniversité Paris Diderot
– Sorbonne – INSERM, Paris, France

Background: The persistent Müllerian duct syndrome
(PMDS) is a rare 46-XY disorder of sex development, charac-
terized by the persistence of Müllerian derivatives (uterus,
Fallopian tubes) in otherwise normally virilised males. The
condition is transmitted as a recessive autosomal trait and is
caused in most cases by a defect in either the anti-Müllerian
hormone (AMH) or the AMH type-II receptor (AMHR-II) genes.
Case report: We present a 9 years old male who was born with
bilateral cryptorchidism, scrotum hypoplasia and normal penis.
There were no relevant conditions in his familiar (no con-
sanguinity), or personal history. Blood karyotype showed normal
result (46 XY; SRYC). Two beta-hCG stimulation tests (1000 U!
3 doses) were performed. First at 2.3 years of age (Testosterone
post-hCGZ150 ng/dl) and then at 8.9 years (Testosterone post-
hCGZ15.8 ng/dl; normal values O200 ng/dl). Basal AMH was
also low (3.1 ng/ml (44–173 mg/dl)). Postnatal ultrasonography
detected a tubular-shaped structure close to the urinary-bladder.
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Laparoscopy was performed at the age of 9. Structures resembling
rudimental uterus and Fallopian ducts were found behind the
urinary-bladder and were resected. The histological- inmuno-
histochemistry examination confirmed the müllerian origin of
both structures. No gonad tissue was found with the exception of
epididymis tissue. Karyotype was performed in both structures
with a normal 46-XY result. Sequencing of the AMHR-II
confirmed compound heterozygosity. One of the mutations was
the recurrent 27 bp deletion in exon 10th. The other was a c.6101
COT (p.Arg423Cys), in the intracellular serine/threonine kinase
domain of the receptor. This mutation is described for the first
time. Conclusion: We present a case of PMDS caused by a
mutation in AMHR-II. The association with anorchia is
occasionally seen, and is thought to be caused by the increased
risk of torsion and subsequent degeneration of the testes. In this
patient we hypothesize that the testicular degeneration occurred in
the first years of life.
P3-789
A Novel Mutation in Steroidogenic Factor Gene in a
Patient with 46, XY DSD without Adrenal Insufficiency
Ahmet Anika, Gonul Catlia, Ayhan Abacia, Hale Unver Tuhana,
Huseyin Onayb, Ayca Aykutb, Ece Bobera

aFaculty of Medicine, Department of Pediatric Endocrinology,
Dokuz Eylul University, Izmir, Turkey; bFaculty of Medicine,
Department of Medical Genetics, Ege University, Izmir, Turkey

Introduction: Steroidogenic factor-1 (SF1/NR5A1) is a
nuclear receptor, which regulates genes that have functions in
the development of adrenal glands and gonads, reproduction, and
other metabolic functions. Case presentation: A 20-day-old
infant was admitted due to ambiguous genitalia. Physical
examination revealed a 2!1 cm phallus, bifid scrotum, and
hypospadias. Both gonads were palpable in the inguinal canal.
Serum levels of adrenal androgens (17-OH progesterone, DHEAS,
androstenedione) and gonadotropins were within normal limits.
Uterus could not be visualized on pelvic ultrasonography. In
peripheral blood chromosome analysis 46, XY karyotype was
detected. Initially, partial androgen insensitivity and 5a-reductase
deficiency were suspected. The patient was reared as male
according to the decision of Gender Assignment Council. After
decision, he underwent orchiopexy and surgical repair for
hypospadias. At the age of 11 years, his pubertal development
was normal with pubic hair Tanner stage III and both testes
palpable as 6 ml. Hormonal evaluation revealed: LH: 7.1 IU/l,
FSH: 23.1 IU/l, total testosterone: 164 ng/dl, and testosterone/
dihydrotestosterone ratio was 22. After hCG stimulation test
(3 000 IU/day, 3 days), total testosterone level was measured as
368 ng/dl (DtestosteronZ204 ng/dl). Next generation sequencing
of SF1 gene revealed a novel heterozygote mutation at T272P
(c.814AOC). Analyses of the parents detected 17% mosaicism in
the father’s leukocyte DNA. Buccal smear sample to confirm
mosaicism status of the father also detected the same level of
mosaicism. Adrenal insufficiency was excluded with a standard
dose ACTH stimulation test, which revealed a peak cortisol level of
396
27.8 mg/dl. Conclusion: We report a novel mutation in SF1 gene
in a patient with 46, XY DSD without adrenal insufficiency.
Additionally, we detected a low-level paternal mosaicism with next
generation sequencing.
P3-790
Evaluation of Two New Anti-Müllerian Hormone
Assays for the Investigation of Disorders of Sexual
Development in Neonates
Clement K M Ho, Johnson W S Setoh

KK Women’s and Children’s Hospital, Singapore, Singapore

Background: Anti-Müllerian hormone (AMH) inhibits the
in utero growth of the Müllerian structures in female fetuses. In
neonates with suspected disorders of sexual development (DSDs),
the presence of testicular tissues and functioning Sertoli cells can
be investigated by testing for serum AMH concentration.
Objective: To evaluate the performance of two new AMH assays
in a hospital laboratory. Method: The technical performance of
two new assays for AMH (Beckman Coulter and Roche) was
evaluated and compared with each other using standard laboratory
protocols. Serum AMH concentrations were also measured in 44
neonates with no suspected DSDs. Results: AMH results
generated by the two assays are highly comparable (Pearson
correlation coefficientZ0.966). Both assays were linear within
their reportable ranges. Precision studies showed that coefficients
of variation (CVs) at the limits of quantitation (LOQ) were !7%.
In the female neonates (nZ24; aged 0–29 days; mean ageZ
5.9 days), AMH concentrations (Beckman Coulter assay) ranged
from 0.02 to 2.28 ng/ml (meanGS.D., 0.22G0.47 ng/ml). In
comparison, in the male neonates (nZ20; aged 0–30 days; mean
ageZ11.7 days), AMH concentrations ranged from 15.5 to
157.6 ng/ml (meanGS.D., 70.5G48.7 ng/ml). Conclusion: There
is no overlap between serum AMH concentrations in the two
gender groups of neonates. All AMH concentrations measured in
the male and female neonates fall within their respective reference
intervals provided by one of the manufacturers (males !60 days,
15.1–266.6 ng/ml; females !60 days, 0.01–3.39 ng/ml). In
conclusion, both AMH assays were analytically sensitive enough
to be used in neonates, and differential AMH concentrations in
male and female neonates render this test a useful tool for the
investigation of DSDs.
P3-791
‘Female’, ‘Male’, or ‘Between’ in a 46, XY-Patient with
a 17ß-HSD3-Mutation
Rolf Peter Williga, Petra Algenstaedtb, Klaus Mohnikec, Olaf Hiortd

aDepartment of Endocrinology, Hamburg, Germany; bDepartment
of Endocrinology, Hamburg, Germany; cDepartment of
Endocrinology, Magdeburg, Germany; dDepartment of
Endocrinology, Luebeck, Germany
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Background: 46, XY-disorders of sex development (DSD) are
due to different causes like androgen insensitivity, gonadal
dysgenesis, defects in testosterone metabolism and others. Exact
diagnosis is mandatory prior to medical advice, therapeutic steps,
or even surgical procedures. To show the difficulties of gender
assignment before and also after a correct diagnosis we describe a
patient who waited 35 years for the complete diagnosis, but was
advised, treated and operated before. Case presentation: A 46,
XY-child was born with ambiguous genitalia with clitoris
hypertrophy, short vagina and palpable gonads. Under the
impression of partial ’androgen insensitivity’ or ’gonadal dysgen-
esis’ gonadectomy and shortening of the phallus was performed at
the age of 5 and 6 years respectively. Estrogen substitution therapy
was initiated at the age of 13 years resulting in good breast
development giving her together with her long hair a female
appearance. But she felt a deficit of libido and clitoral arousal.
According to her chromosomal gender of 46, XY she started at the
age of 34 years with additional testosterone gel by self-medication
and got the impression of feeling stronger and more energetic. At
the age of 35 years it was possible to establish his/her diagnosis of a
homozygote 17ß-HSD type 3 splice site mutation. This is the cause
of the congenital lack of virilization mimicking partial androgen
insensitivity syndrome. After gonadectomy and phallus reduction
there was no tissue for spontaneous male puberty. Currently the
patient is unable to decide for a male or female social sex but
prefers to live between the two standard genders. Conclusion:
In retrospect it would have been better to wait for the correct
diagnosis, since in 17ß-HSD-patients a considerable number of
individuals develop significant male testosterone levels and
demonstrate spontaneous phallic enlargement during puberty.
P3-792
Physical Assessment and Growth Curve of 46, XY
Disorders of Sex Development Children Who
Aged 0–16-Years-Old
Di Wua,b, Chunxiu Gonga,b, Hui Chena,b

aBeijing Children’s Hospital, Capital Medical University, Beijing,
China; bSchool of Biomedical Engineering, Capital Medical
University, Beijing, China

Background: The growth pattern of normal children was
inappropriately used to evaluate those who with DSD. Objective:
To understand growth and development of the 46, XY disorders of
sex development (DSD) children, drawing height, weight and BMI
curve of children with 46, XY DSD at the age of 0–16. Method:
The registration database was used in this study. Non- CAH 0-16
years old 46, XY DSDs were collected. Growth curves were fitted
by LMS application within 0–3 years old and 3–16 years old group
and were compared with the curves of normal boy. According to
the results of HCG standard test, the children were divided into
good response group and poor response group, the differences of
height between the two groups of children with normal boys were
analyzed. The HtSDS and WtSDS were calculated and compared
with normal boys at same age. Results: 431 cases of non-CAH 46,
XY DSDs were included in the study. 56.6% (244 cases) of children
aged 0–3 years old. The HtSDS was K0.25G1.206, WtSDS was
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0.44G1.282, BMI was 18.10G2.926 kg/m2 for 46, XY DSD
children. HCG standard test was conducted among 360 cases.
Good response 250 cases, HtSDS and WtSDS were K0.16G1.211
and 0.57G1.346; 110 cases were classified into poor reaction
group, HtSDS and WtSDS were K0.38G1.200 and 0.26G1.245.
Height of 46, XY DSD children generally lower than normal boys
in infant period, 46, XY DSD children without soared growth at
12-16 years old, this phenomenon was more obvious in poor
response group. Conclusion: The growth retardation of non-
CAH 46, XYDSD was observed at infant period, and it is more
obvious in pubertal period. The level of retardation related with
testicular interstitial cell function.
P3-793
A Novel Mutation of the AR Gene Causes Androgen
Insensitivity Syndrome: A Case Report
Zhang longjianga, Xian xionghuib, Tian shufenga, Liu xiaa, Su zhea

aShenzhen Childrens Hospital, Shenzhen, China; bShenzhen
Nanshan Peoples Hospital, Shenzhen, China

Background: A 8-year-old Chinese girl was referred by the
endocrinologist of our hospital because of ambiguous external
genitalia.Physical examination revealed breast and axillary hair
and pubic hair at Tanner stage 1, There had two mass located
within two side of inguinal regions,labia fusion, the size of clitoris
was 2.0!1.0 cm, there was a vaginal opening. US images revealed
a solid nodile suggestive of testicular tissue located in both inguinal
regions. The MRI exam confirmed a testicle in the deep inguinal
ring on both sides. The uterus and Fallopian tubes were absent.The
blind-ended vagina length was 4.0 cm. The baseline testosterone
(T) and dihydrotestosterone (DHT) and androstenedione (O4A)
concentration were 0 nmol/l, 0.51 ng/ml, 21.66 pg/ml respecti-
verly, After the HCG stimulation test, T and DHT and (D4A
concentration were 4.69 nmol/l, 0.628 ng/ml, 99.88 pg/ml respec-
tiverly. The T/DHT ratio was 14.2, The T/D4A ratio was 2.4. Her
karyotype was a normal 46, XY complement. Objective and
hypotheses: The aim of the study was to verify the mutation of
the AR gene to molecular cause of this patient of 46, XY DSD.
Method: DNA was extracted from peripheral leukocytes and all
exons of the AR genes were amplified by PCR. The AR gene was
sequenced (exons 1 to 8 with intronic flanking regions) in patient
and his parents. Amino-acid substitutions were studied in silico to
predict the effects using Polyohen2 and SIFT software Results: A
c.1685 TOCmutation (p.Ile562Thr) on exon 2 of the AR gene was
identified in the patient. But the locus mutation of the AR gene had
never been reported was found in the one thousand – genome
database dbSNP database and BGI internal database.The structure
prediction of the mutated protein was significantiy changed. All
three in silico algorithms predicted affected protein function with a
conserved amino acid throughout species (Polyohen2: probably
damaging with a 0.99 score; SIFT :damaging with a 0.0 score;
Mutation Taster: disease causing). By verifying the site of patients
parents, the mother carried the same mutation, The father was
found to be normal, which is consistent with an x-linked patter of
AIS. Conclusion: A c.1685 TOC mutation (p.Ile562Thr) on exon
2 of the AR gene could result in androgen insensitivity syndrome.
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A Novel Androgen Receptor Gene Mutation
in a 46,XY Patient: Complete Androgen Insensitivity
Syndrome
Hale Tuhana, Ahmet Anika, Ayca Aykutb, Huseyin Onayb, Ece Bobera,
Ayhan Abacia

aFaculty of Medicine, Department of Pediatric Endocrinology,
Dokuz Eylül University, Izmir, Turkey; bFaculty of Medicine,
Department of Medical Genetics, Ege University, Izmir, Turkey

Background: Androgen insensitivity syndrome is the most
common cause of 46,XY disorders of sex development. This
condition is inherited in an x-linked recessive pattern and the most
common causes are inactivating mutations in the androgen
receptor (AR) gene.Objective and hypotheses: In this study, we
report a novel AR gene mutation in an adolescent patient
presenting with primary amenorrhea. Method: A 16-year-old
patient was admitted to our department for primary amenorrhea.
According to the past medical history her breast development
began 12 years old. Results: Physical examination revealed that
external genitalia structure was totally consistent with a female
phenotype; breast development was Tanner stage 5 and pubic hair
was Tanner stage 1. Laboratory tests revealed that basal LH:
24.44 mIU/ml; FSH: 1.36 mIU/ml; total testosterone: 5.29 ng/ml;
E2: 37 pg/ml; Karyotype analysis was reported to be 46,XY. Pelvic
ultrasonography failed to identify bilateral gonads, an image in
30!7 mm which could be related to hypoechoic rudimentary
uterus was obtained. As a result of serial analysis of gene
expression, a novel heterozygous mutation was identified in the
AR gene. The gonads were removed in order to avoid the
malignant risk. Conclusion: As a result, with this case report we
emphasized that, i) 46,XY disorders of sex development should be
considered in differential diagnosis of the patients with female
phenotype presenting with bilateral inguinal hernia in the period
and, ii) CAIS should be considered in differential diagnosis of the
patients with female phenotype and breast development present-
ing with primary amenorrhoea.
P3-795
Polymorphisms and Mutations of the Genes INSL3
and HOXD13 in the Pathogenesis of Isolated
Cryptorchidism in Greece
Sofia Vappaa,b, Christalena Sofocleousa,c, Konstantinos Nikasd,
Georgios Mastorakose, Emmanouel Kanavakisa,
Christina Kanaka-Gantenbeinb

aDepartment of Medical Genetics, Medical School, University of
Athens, Athens, Greece; bDivision of Endocrinology, Diabetes and
Metabolism, First Department of Pediatrics, Medical School,
University of Athens, Athens, Greece; cResearch Institute for the
Study of Malignant Diseases in Childhood, University of Athens,
Athens, Greece; dFirst Department of Pediatric Surgery,
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Background: Current literature suggests an important role of
both endocrine disruptors and genetic factors in the occurrence of
cryptorchidism. Objective and hypotheses: The aim of the
study is to investigate the impact of variants in INSL3 and
HOXD13 genes in the pathogenesis of isolated cryptorchidism in
Greece. 43 boys with isolated cryptorchidism and 50 healthy non-
cryptorchidic boys (control group) were enrolled. Method:
Genomic DNA was extracted from peripheral blood leukocytes
and genetic analysis was conducted using PCR and direct
sequencing of INSL3 and HOXD13 gene regions. Results: Two
apparently novel variants, the *K109 TOA of the INSL3 5 0 UTR
and the *528_529inv of theHOXD13 3’ UTR were disclosed in two
unrelated patients. None of these variants was revealed in the
control group (PZ0.32304). Conversely, multiple previously
described polymorphisms of both genes (INSL3: c.27GOA,
c.126AOG and c.178AOG/HOXD13: c.*311COT, c.*360AO T
and c.*359_*360insT) were detected in both the cryptorchidic
patients and the control group with no statistically significant
difference between groups. ‘In silico’ analysis for the two as yet
unreported findings indicated possible alterations of the cDNA
sequences but with no comprehensible impact on the coding
procedure. A combination of polymorphic alleles in these two
genes was observed in both patients and controls without any
statistically significant difference between groups (PZ0.30873).
Conclusion: Neither the presence of specific polymorphisms in
the INSL3 and HOXD13 genes, nor their combination could
account for the pathogenesis of isolated cryptorchidism. The effect
of endocrine disruptors or variations in non-examined genes in
the pathogenesis of cryptorchidism, as well as the better
delineation of the role of the new detected variants should be
further investigated in larger populations. Funding: Master
Degree Course ‘Research on Female Reproduction’ taking place
in Aretaeio General Hospital of Athens. Department of Medical
Genetics of Choremio Research Laboratory.
P3-796
Tumours of Gonads in Patients with Disorders of Sex
Development – 46,XY Gonadal Dysgenesis
Oleg Latyshev, Lubov Samsonova, Alexey Okulov, Elena Kiseleva,
Guar Okmynuan

Russian Medical Academy of Postgraduated Education, Moscow,
Russia

Background: Disorders of sex development, especially with Y
chromosome material, are the main factor of an increased risk of
gonadal tumour. The main idea of this study was to investigate the
prevalence of gonad tumours in patients with 46,XY gonadal
dysgenesis. Methods: This study included 9 patients with 46,XY
gonadal dysgenesis: seven patients with partial and two with total
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gonadal dysgenesis. Among nine patients there were two patients
with Frasier syndrome and one with Denys-Drash syndrome.
In six cases the patients had bilateral gonadectomy. In five cases
gonadectomia was performed at the moment of primary detection
of disorders of sex development. (0.4; 1; 2.7; 14; 16 years). One
patient hade gonadectomy a bit later at teenage age (17 years) due
to the high risk of gonadal tumour. Results: Pathologic
examination revealed gonadal tumours in two (33%) of six
patients. All patients with gonadal tumours had an unambiguous
female phenotype. That’s why the diagnosis was made only at
teenage age and therefore operation was also performed only at
teenage age. (14, 16 years). In one case was revealed gonado-
blastoma and in other was Sertoli-Leydig cell tumour.
Conclusion: In our study of disorders of sex development with
46,XY gonadal disgenesis the risk of gonadal tumour was high.
Patients with a total gonadal dysgenesis 46,XY had the highest risk
of tumours of gonads. The maximum risk of a tumours of a gonads
arised at teenage age. Therefore gonadectomy should be
considered soon after the diagnosis of 46,XY gonadal dysgenesis.
P3-797
Screening for Y Microdeletions in Patients with
Hypergonadotropic Hypogonadism due to Disorder
of Sexual Development
Murat Karaoglan, Mehmet Keskin, Ozlem Keskin

Gaziantep University, Gaziantep, Turkey

Introduction: Hypergonadotropic hypogonadism is mainly
characterised by streak or dysgenetic gonads. It is primer gonadal
insufficiency which occurs as a result of chromosome abnormal-
ities, gonad developmental and steroid synthesis defects. However,
Y microdeletions associated hypergonadotropic hypogonadism
due to disorder of sexual development has been reported, there are
no many studies. Moreover, it is not known enough to
contribution for development of sexual ambiquity. Aim of this
study is to screen presence of Y microdeletion in hypergonado-
tropic hypogonadism and to investigate relationship between
disorder of sexual development.Method: All patients (n: 66) were
monitored by Pediatric Endocrinology Clinic of Medical Faculty of
Gaziantep University. They had disorders of sexual development.
Findings: Of 66 all hypergonadotropic hypogonadism, 41 had
female kartotype, 25 had male karyotype.of all patients, 34
choromosome abnormalities (28 Turner syndrome, four Kline-
felter syndome, two Noonan Syndrome) 15 testicular differenta-
tion defects (11 anorchia, four atrophia), six testesteron synthesis
defect, 11 ovarian agenesis or dysgenesis. Of 46,XY karyotype,
six had complet female phenotype (Snicker five point), eight
had ambiquous genitale (Snicker three points), one Turner
syndrome had ambiquous genitale. Of all patients, 7 (%10.6)
had Y microdeletion (two Turner syndrome; five had 46,XY
karyotype). Conclusion: Y microdeletion can associate associated
hypergonadotropic hypogonadism due to disorder of sexual
development. We consider that Y microdeletion may be related
to sexual ambiquity or aggravate its severity.
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‘I am a Boy Since 8-Years-Old’: Female During
Childhood, Virilization at Puberty
Suna Kılınç, Ayla Guven, Didem Helvacıoğlu

Pediatric Endocrinology Clinic, Goztepe Training and Research
Hospital, Istanbul, Turkey

Background: 5a-reductase-deficiency is an autosomal reces-
sive disorder with clinical spectrum ranges from a male phenotype
with hypospadias to a female phenotype. Many different mutations
of SRD5A2 gene has been described in affected patients and
clinical signs can vary depending on the degree of enzyme
deficiency. Case presentation: 14-years-old girl admitted to our
clinic because of feeling as a boy since 8-years-old. Parents were
first degree cousins. She was born at home. Physical examination
showed remarkable facial acne and thick voice. In genital
examination phallus was 4!1.5 cm and bilaterally gonads were
palpable in labia major with volume of 15 ml. Breast development
was Tanner stage 1, pubic hair development was Tanner stage 4. In
pelvic ultrasound there was no uterus and testes were observed
in distal inguinal canal. Standard dose ACTH test was normal. In
laboratory analysis; basal LH was 5.62 mIU/ml (NZ1.24–8.62),
FSH was 10.2 mIU/ml (N: 1:27–19:26), total testosterone was
4.31 ng/ml (NZ1.75–7.81) and anti-müllerian hormone was
9.81 ng/ml (N: 1.3–14.8). After bhCG stimulation test; testoster-
one:androstenedione ratio was 3.27 (NO0.8), testosterone:
dihydrotestosterone ratio was 433.7 (N!10). Karyotype was
46,XY. SRD5A2 gene analysis revealed a homozygous mutation in
exon 1 (c.193gO C, p.ala65pro) confirming the diagnosis of 5a-
reductase deficiency. Psychiatric evaluation was consistent with
male sexual identity. Patient eventually underwent to sex-change
hormonal therapy and gender reassignment surgery by the
decision of Gender Committee. Conclusion: 5a-reductase-
deficiency, although rare, should be suspected in any girl
presenting with pubertal virilization. In patients with 5a-
reductase-deficiency diagnosed so late, the management is highly
problematic and requires extensive psychological evaluation and
support of the patient and his family for the final decision of
gender assignment. Experienced multidisciplinary approach is
extremely important for good clinical management.
P3-799
A Novel Mutation in Human Androgen Receptor Gene
Causing Partial Androgen Insensitivity Syndrome in a
Patient Presenting with Gynecomastia at Puberty
Cemil Kocyigita, Gonul Catlib, Serdar Saritasd, Huseyin Onayc,
Bumin Nuri Dundara

aFaculty of Medicine, Department of Pediatric Endocrinology, Katip
Celebi University, Izmir, Turkey; bTepecik Training and Research
Hospital, Department of Pediatric Endocrinology, Izmir, Turkey;
cFaculty of Medicine, Department of Medical Genetics, Ege
University, Izmir, Turkey; dDepartment of Pediatrics, Tepecik
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Background: Partial androgen insensitivity syndrome (PAIS)
typically presents with micropenis, penoscrotal hypospadias, bifid
scrotum with descending or undescending testes and gynecomas-
tia. It is x-linked recessive disease resulting from mutations in
androgen receptor (AR) gene. Objective and hypothesis: To
present clinical characteristics of a novel mutation in the AR gene
in an adolescent boy with PAIS who presented with gynecomastia
at puberty. Results: A 16-year-old boy was admitted with the
complaints of gynecomastia and sparse facial hair. On physical
examination, his height SDS was 2.84 and weight SDS was K0.5.
His external genitalia was phenotypically male with pubic hair
Tanner stage IV and normal axillary hair. Stretched penile length
was measured as 8 cm accompanied with penoscrotal hypospadias
and bifid scrotum in which both testes were palpable as 2 ml. There
was bilateral gynecomastia compatible Tanner’s stage III. Family
history revealed male relatives from maternal side with similar
clinical phenotype. He had elevated gonadotropins with a normal
testosterone level. Chromosome analysis revealed a 46,XY
karyotype. Due to the family history suggesting a disorder of
X-linked trait, PAIS was considered and molecular analysis of AR
gene was performed. DNA sequence analysis revealed a novel
mutation hemizygous p.T576I (c.1727COT) in the AR gene.
Conclusion: The diagnosis of PAIS is based upon clinical
phenotype and laboratory findings, and must be confirmed by
detection of a defect in the AR gene. An accurate approach
including a detailed family history suggesting an x-linked trait is
an important clue to arrive at a quick diagnosis.
P3-800

A Novel Mutation of the AMH in an Egyptian Male
with Persistent Mullerian Duct Syndrome
Inas Mazen, Mona El Gammal, Mohamed Abdel Hamid

National Research Centre, Cairo, Egypt

Background: Persistent Müllerian duct syndrome (PMDS) is
a relatively rare autosomal recessive disorder of sex development
(DSD), characterized by the presence of Müllerian duct derivatives
in 46,XY phenotypic males. PMDS is due to mutations in the
AMH gene or its type II receptor gene AMHR2. To date; more
than 50 different mutations of the anti-Müllerian hormone
(AMH) gene have been reported. Case report: Here, we report
a novel mutation of AMH in an Egyptian patient with PMDS.
A 3-year-old male presented with bilateral cryptorchidism and
normal male external genitalia. A laparoscopic surgery revealed a
uterus and fallopian tubes. Serum AMH was very low (0.1 ng/ml).
The patient’s uncle had infertility, bilateral cryptorchidism and
very low serum AMH (>0.1 ng/ml). Genetic analysis of AMH gene
showed a homozygous novel frameshift mutation c.203delC
(p.L70Cfs*7) in exon 1. This mutation is predicted to result in
early truncated protein. Both parents were heterozygous for the
mutation. Conclusion: In conclusion, PMDS should be included
in differential diagnosis of cryptorchidism. Funding: This work
was supported by the IRD (France) and STDF (Egypt).
400
P3-801
Pseudo-Precocious Puberty in Androgen Insensitivity
Syndrome Secondary to a Prepubertal Oestrogen
Producing Sertoli Cell Tumour
Diana Monica Warman, Esperanza Berensztein, Roxana Marino,
Pablo Ramirez, Mariana Costanzo, Mercedes Maceiras,
Marco A Rivarola, Alicia Belgorosky

Hospital de Pediatria Juan P. Garrahan, Buenos Aires, Argentina

Background: Androgen insensitivity syndrome (AIS) is an
X-linked hereditary disease with AR gene loss-of-function
mutations in 46,XY patients. They undergoes poor development
of secondary sex characteristics, except for breast development at
puberty. AIS patients are prone to develop germ cell cancer, even
though with lower incidence than in dysgenetic gonads secondary
to defects in organogenesis. Case presentation: We described a
3-years-old girl referred because growth acceleration and
progressive breast development. She had fully developed female
phenotype without sexual ambiguity. Pelvic ultrasound (PU)
revealed Mullerian structures and two gonads resembling ovaries.
Physical examination revealed: Height (H): 116.3 cm (HSDS:
C3.8), Bone age (BA): 7 years, Breast development (Tanner IV)
and scarce pubic hair. Endocrine studies revealed serum basal
pubertal oestradiol (25 pg/ml) but pre-pubertal testosterone, LH
and FSH levels failing to respond to acute GnRH stimulation.
Diagnosis of pseudo precocious puberty (PPPUB) secondary to
excessive steroid production was made. The source of the
abnormal sex steroids was undetermined. At 8.2 years she was
readmitted to the Hospital. H: 148.1 cm (HSDS: C4), BA: 16
years. The diagnosis of central precocious puberty was made.
However; the aetiology of her early sexual development remained
undetermined. Patient was lost in follow-up until 20y of age.
H: 150 cm (HSDS: K1.75) Referred because of primary
amenorrhea. CAIS diagnosis was suspected. PU discarded the
presence of Mullerian structures. Karyotype was 46,XY.Molecular
studies revealed a loss-of-function mutation in the androgen
receptor gene, c.1972delC (p.Q658fs*2). Bilateral gonadectomy
was performed. Histologic study of both gonads showed
abundant signs of testicular dysgenesis and in one, a tubular
structure with cylindrical epithelium, characteristic of a Sertoli cell
tumour (SCT), was observed. Positive inmunoexpression of
CYP11A1 and CYP19 aromatase was found only in the SCT.
Conclusion: In conclusion, we are reporting for the first time
PPPU in an AIS patient. Early sex development can be secondary
to oestrogen synthesis by a SCT.
P3-802
Gender Reassignment in Muslim Communities
Amir Babikera, Amer Al Alib, Turki Al Battia, Nasir Al Jurayyana,
Stenvert L Dropc
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Background: The commonest cause of 46, XX disorders of sex
development (DSD) is congenital adrenal hyperplasia (CAH). We
report two female virilised siblings with uncontrolled CAH who
were reared as boys since birth. Different team members were
involved in management. We discuss here gender reassignment
and the psychosocial implications from Islamic perspectives. Case
reports: An eight and 11 years old severely virilised CAH Yemeni
girls were raised as boys since birth. They were referred to Saudi
Arabia for further management. Parents are consanguineous and
there is a family history of neonatal death. The gender was first
assigned when parents were under social and cultural pressures.
They were unsatisfied of the assignment and, therefore, have kept a
balance in counseling their children and the way they brought
them up, in order to help easier gender reassignment in the future.
The dilemma has reached a peak when children started to
menstruate at the age of 7.5 years. They will now be reassigned as
girls. Discussion: Similar to western societies, gender assignment
in Muslim communities, as per Islamic guidance, follows the best
available evidence and parents should be well informed. The
dominant role of male gender in a Muslim community shouldn’t
over rule Islamic laws. Management shouldn’t be influenced only
by how easy to reconstruct the genitalia, but sexual function and
better chance of fertility should also be considered. Should gender-
reassignment is required; the Islamic recommendation is to
perform surgery as early in life as possible to avoid serious
psychosocial implications. Gender transfer is totally prohibited,
and even considered criminal in Islam. Conclusion:Management
of patients with DSD requires a multidisciplinary team approach,
owing to make the best decision to help patients entertaining
more or less usual gender role, sexual life, fertility and
psychosocial wellbeing. Cultural and religious perspectives should
not be overlooked.
P3-803
A Case of Klinefelter Syndrome with an Atypical
Presentation
Ulku Gula, Veysel Nijat Basb, Deniz Okdemira, Leyla Akina,
Nihal Hatipoglua, Mustafa Kendircia, Selim Kurtoglua

aMedical Faculty, Pediatric Endocrinology, Erciyes University,
Kayseri, Turkey; bKayseri Training and Research Hospital, Kayseri,
Turkey

Background: Klinefelter syndrome, also known as 47, XXY, is
a disorder characterized by tall stature, hypogonadism and mental
retardation which is caused by nondisjunction events during
meiosis and occurs in 500–1 000 live male birth. Here we report a
patient with Klinefelter syndrome who presented with short
stature, in contrast to common tall stature presentation and was
diagnosed with GH deficiency. Case: A 7-year-old male presented
with short stature. He was born to an advanced aged mother with a
birth weight of 1430 g at 33 weeks gestation. His height was
104.7 cm (K3.7 S.D.) and weight 17 kg (K1.5 S.D.). Anthropo-
metric measurements were otherwise normal. He was prepubertal
and had no dysmorphic findings on physical examination.
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His growth rate was 4 cm/year during the previous year. On
laboratory investigations; total blood count, blood chemistry, and
thyroid function tests were within normal limits. Autoantibodies
for celiac disease were negative. Serum IGF1 was 101 ng/ml (2.5–
25 p), and IGFBP3 was 1480 ng/ml (!2.5 p). Karyotype analysis
revealed a 47, XXY genotype. Bone age was 4 years and pituitary
MRI was normal. GH stimulation tests using clonidin and L-dopa
revealed peak GH responses of 3.5 ng/ml and 3.92 ng/ml
respectively. He achieved 10 cm growth during the 1st year of
GH treatment. Conclusion: Although tall stature is a well-known
feature of Klinefelter syndrome, patients may present with short
stature and can be diagnosed with GH deficiency.
P3-804
A Practical and Integrative Approach to Differential
Diagnosis between 46,XY Disorder of Sexual
Development
Murat Karaoglan, Mehmet Keskin, Ayhan Ozkur, Ozlem Keskin

Gaziantep University, Gaziantep, Turkey

Introduction: 46,XY disorder of sexual development can
cause clinical spectrum varying from complete female phenotype
to isolated micropenis. However, the most common reasons are
androgen synthesis and resistance, choromosome abnormalities,
testicular dysgenesis, steroid synthesis defects, it is usually
idiopathic. The accurate and differential diagnosis is crucial in
respect of treatment, monitoring, sex determination, surgical
correction. Moreover, it sometimes can be medical urgency.
Method: In this study, a total of 160 patients presenting disorder
of sexuel development symptoms or findings were enrolled in
Pediatric Endocrinology Department of Medical Faculty of
Gaziantep University. We accepted following including criteria:
i) Patients with XY karyotype ii) Ambiguous genitale
iii) undescended testes iv) Hypospadias v) Micropenis vi) Puberta
tarda we performed following tests all patients: FSH, LH, T, DHT,
DHEAS, SHBG, AMH, karyotype, Y microdeletion, androgen
receptor mutations 5a reductase mutations, LHRH stimulation
test (choosen cases), HCG stimulation test. Findings: Of the 160
children, 42 androgen insensitivity, 33 undescended testes, 24
isolated micropenis, 21 atrophic testis, 15 hypogonadotropic
hypogonadism, 11 anorchia, six puberta tarda, four 5a reductase
deficiency (5SRD), two gonadal dysgenesis, one 17-b hydroxy
streroid dehydrogenase deficiency. Im terms of CAG or GGC
repeat length, there was no statistically significant between patient
groups. The mean CAG and GGC length in the AR gene were
respectively 22 and 16. 114 patients had 5SRD gene polymorphism
in exon1. 27 had no polymorphism. Anti mullerian hormone
(AMH) was found highly correlated with testicular tissue volume,
testicular function and determination of the presence of testicular
tissue. Conclusion: We consider that integrative evaluation of
clinical characteristics, standard and dynamic tests with guiding
algoritm of AMH provides considerable contributions in diagnosis
of DSD, whereas genetic analysis has defining characteristics.
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AMH seems as a guite useful hormonal marker in determination
of presence testicular tissue and its function during prepubertal
period in terms of DSD.
P3-805
Patient with Primary Amenorrhea and Glomerular
Nephropathy
Sara Santinia, Franziska Phan-Huga, Cheng Xua, Faiza Lamineb,
Nicolas Moserc, Anna Surbonec, Patrice Mathevetc,
Benoit Lhermitted, Chahin Achtaric, Nelly Pittelouda

aEndocrinology, Diabetology & Metabolism, Department of Internal
Medicine, University Hospital (CHUV), Lausanne, Switzerland;
bNephrology, Department of Internal Medicine, University Hospital
(CHUV), Lausanne, Switzerland; cDepartment of Gynecology &
Obstetrics, University Hospital (CHUV), Lausanne, Switzerland;
dInstitut of Pathology, University Hospital (CHUV), Lausanne,
Switzerland

Background: Primary amenorrhoea is a rare condition
characterised by absent menarche. Based on gonadotropin levels,
we distinguish hyper from hypogonadotropic hypogonadism
forms. Objective and hypotheses: Herein, we present a case
of primary amenorrhea with hypergonadotropic hypogonadism
and glomerulopathy.Method: A 27-year-old female presented for
evaluation of primary amenorrhea and incomplete pubertal
development. Her past medical history was positive for glomer-
ulopathy during adolescence resulting in end-stage renal failure
and hemodialysis 8 years ago. Family history was unremarkable.
At examination, she was phenotypically female, no acne, no
hirsutism, normal weight, height 173 cm for an arm span 179 cm,
breast development Tanner 3, pubic hair Tanner 4, female external
genitalia with clitoromegaly. Reproductive profile showed elevated
LH (151.8 UI/l) and FSH levels (179.4 UI/l), low oestradiol levels
(0.07 nmol/l) and serum testosterone (T) at 2 nmol/l. Karyotype
was 46,XY with no SRY mutations. Pelvic ultrasound and MRI
showed a small uterus and normal vagina, consistent with absent
AMH levels yet the gonads were not identified. Laparoscopy
identified two gonads of 1.5!1 cm with fallopian tubes. Gonads
were removed given the high risk of malignancy with the presence
of a dysgerminoma arising in a gonadoblastoma in the left gonad.
Clusters of Leydig cells hyperplasia were present in both gonads
producing some testosterone as indicated by serum T decreasing
from 2 to 0.5 nmol/l after the gonadectomy. The patient was
started on oestrogen replacement therapy. Results: This 46,XY
DSD patient presented with a female appearance, female internal
reproductive tract, with gonadal dysgenesis associated with
gonadoblastoma and dysgerminoma. The association of DSD
with progressive glomerulopathy is reported in Frasier syndrome
(FS), caused by mutations in Wilm’s tumour gene (WT1). The
genetic analysis of WT1 is underway. Conclusion: This case
points to the high risk of gonadoblastoma in FS and the need for
precocious screening of proteinuria in case of 46,XY DSD in order
to improve clinical prognosis of these patients.
402
P3-806
The Advent of Disorders of Sexual Differentiation
Team at a Major Teaching Nigeria: Impact on Patient
Management and Outcome
Olumide Jarretta, Taiwo Lawalb, Oluyomi Esanc, Adenike Sofoluwed,
Oladapo Olayemie

aDepartment of Paediatrics, University College Hospital, Ibadan,
Nigeria; bDepartment of Paediatric Surgery, University College
Hospital, Ibadan, Nigeria; cDepartment of Psychiatry, University
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Background: Disorders of sexual differentiation (DSD)
constitute a great challenge in patient management especially in
a low resource settings with inadequate manpower in various
specialities, as it involves critical reasoning, careful evaluation,
multidisciplinary involvement and making difficult decisions such
as rearing sex and gender issues. Aim: To highlight the importance
of forming a DSD team in the management of these children and
to document our initial experience in the Paediatric Endocrine/
Genetic unit of UCH, Ibadan, Nigeria.Method: The DSD team of
the hospital was formed in the year 2010 with members from
Paediatric endocrinology, Paediatric surgery, Psychiatry,
Radiology and Obstetrics & Gynaecology and held jointly
bimonthly clinics. We present patients with DSD managed in
the unit between 2010 and 2014. Information was obtained from
patients’ records and from the Endocrinology register. Details of
bio data, clinical history, investigations, treatment and outcome
were retrieved. Results: The team saw 13 patients during the
period, aged one day to 13 years. Four patients did not have
palpable gonads on examination and were raised as females.
Eleven patients (85%) had pelvic ultrasound scan done to visualise
internal organs while, karyotype could only be evaluated in three
(23%) patients who could afford to pay. In the two patients (15%)
that had mutational analysis done, results confirmed a diagnosis of
Partial androgen insensitivity syndrome (PAIS) and 5a reductase
deficiency respectively. Interventional surgery was performed in
five while two await surgery. Commonest DSD was congenital
adrenal hyperplasia (CAH) seen in three patients (23%). There
were two deaths while one case of CAH defaulted. Conclusion:
The presence of a DSD team on ground has caused an integrated
approach to the management of these children despite the intense
limitations in terms of inability to get important hormonal and
genetic tests done in every case because of financial constraints.
P3-807
An Interesting Case of a Phenotypic Female with a
46,XY Karyotype, Uterus and Menstruation
Mabel Yau, Ahmed Khattab, Maria New

Icahn School of Medicine at Mount Sinai, New York, NY, USA
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Background: This is a case of an 18 year old phenotypic
female of Bolivian origin with a 46,XY karyotype, uterus and
menstruation with estrogen replacement. She was initially
diagnosed with androgen insensitivity based on Leuprolide and
HCG stimulation testing results. With menstruation, other
etiologies are being considered. Case presentation: She
presented with clitoromegaly and moderate posterior labial fusion
(Prader III). Laboratory evaluation at 6–7 months showed a 46,XY
karyotype from peripheral blood. Leuprolide stimulation testing
showed a baseline LH concentration of 19.6 ng/dl which
stimulated to 105.3 ng/dl. HCG stimulation testing showed an
elevated baseline testosterone of 161 ng/dl which further stimu-
lated to 553 ng/dl. The presence of a uterus was shown by pelvic
ultrasound and confirmed by MRI. The patient was initially
diagnosed with androgen insensitivity and the decision was made
to rear the patient as a female. She then underwent bilateral
gonadectomy, clitoral reduction, and correction of the urogenital
sinus by urethral advancement and flap vaginoplasty. Pathology of
the gonads showed infantile testes bilaterally. The karyotype from
cells cultured from skin and gonads was 46,XY. Genetic testing for
androgen receptor defects was negative. Transdermal oestradiol
was administered starting at 14 years to induce breast development
and continued. She received two courses of progesterone without
menstrual bleeding. She later had a menses 11 months after her
last course of progesterone. Objective and hypotheses: The aim
is to elucidate a genetic defect leading to this patient’s presentation.
Method: SNP array analysis was performed and whole exome
sequencing is being performed. Results: SNP array analysis was
unremarkable. Whole exome sequencing results are pending.
Conclusion: The presence of a functional uterus is unusual in this
patient with a 46,XY disorder of sexual differentiation and biopsy
confirmed testes. SNP array analysis and whole genome
sequencing may be useful in determining the etiology of DSD in
this patient and other atypical cases of DSD.
P3-808
Characteristic of Children with Mixed Gonadal
Dysgenesis
Natallia Akulevicha, Yulia Makaravaa, Irina Khmaraa,
Anzhalika Solntsevab

aState Center for Medical Rehabilitation, Minsk, Belarus; bState
Medical University, Mins, Belarus

Background:Mixed gonadal dysgenesis (MGD) is a DSD with
variations of 45,X/46,XY caryotype and different phenotype.
Objective and hypotheses: To describe the features of six
patients (three raised as boys and three as girls). Method: The
mean patients’ age at the time of the report is 11.7G4.0 years old.
Molecular diagnosis was made in utero and confirmed after birth
in two boys (for maternal age and because one mother had thyroid
cancer), in one child in neonatal period due to sexual ambiguity
and in three children (one boy and two girls) around 10 years of
age. Results: At birth, three patients. had ambiguous genitalia
(one male – chriptorchidism, one male – penile hypospadia, one –
scrotal hypospadia with bilateral chriptorchidism for wich the sex
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of the child was initially established as male). One boy had normal
genitalia since birth, two babies were raised as girls. In three girls
and one boy at the age about 4 years old growth retardation
became evident, further in life those girls had laparoscopic
gonadectomy to decrease the risk of gonadoblastoma. All four
children received GH treatment. In boy growth GH was
interrupted due to the progression of bone maturation and
spontaneous puberty. However, the puberty was not completed at
age of 16 (testicular volume reached 10 ml, at US microlitiasis was
seen), and during FISH analyzes microdeletions of the AZF-
regions of Y-chromosome associated with oligo-/azoospermia
were found. Another boy was referred to paediatric endocrinol-
ogist for obesity and also entered spontaneous puberty and is still
under GH treatment. One boy was diagnosed and treated with
hydronephrosis, two girls had horseshoe kidney. Girls with MGD
had Turner-like features but were taller than those with classic TS
caryotype. No one child had typical for TS cardiac malformations.
One girl was operated for cholesteatoma. Conclusion: Children
with MGD present with variable phenotype and require closed
follow-up by the team of the specialists.
P3-809
A 19-Year-Old Adolescent with Short Stature and
Scrotal Tumour
Katrin Heldt, Dagmar L’Allemand, Peter Waibel

Ostschweizer Kinderspital, St Gallen, Switzerland

Introduction: Primordial short stature can have many
different causes. In addition to maternal factors (e.g. placental
insufficiency), genetic or skeletal disorders may be found in the
child. It is important to identify the underlying aetiology in time,
since not only the risk of diabetes is increased, but also the
prevalence of insufficient gonadal function and malignancy, e.g. in
mixed gonadal dysgenesis (MGD). Case report: A 19 year old
adolescent presented with primordial short stature (2500 g, 47 cm
at birth, GA 40 weeks). History revealed urinary tract infections in
earlier childhood and double kidneys as well as mildly impaired
intelligence. Puberty was delayed with an onset at the age of 16
years. Phenotype was male with well-proportioned short stature,
except for a broad chest. He presented dysmorphic signs like low-
hairline, low-set ears, multiple pigmented naevi; there were no
cardiovascular or renal anomalies. The external genitals showed a
normally formed penis with two intra-scrotal hypotrophic testes
with a volume of 5 ml each, in the presence of nearly adult pubertal
stages P5, G4-5. The palpation of the scrotum revealed an indolent
scrotal tumour well separated from the testes. Endocrinological
investigations identified a MGD with 46,XY (75%)/45,X (25%)
karyotype in lymphocytes and normal testosterone production.
Elevated FSH was indicative of testicular dysgenesis. Ultrasound
investigation of the tumour showed a tubular structure suspected
to be a hypoplastic uterus. Surgical exploration showed a
circumscribed tumour histologically proved to be a rudimentary
uterus without evidence of malignancy. Because of sufficient
gonadal function and male phenotype the testes remained intra-
scrotal and will be checked by ultrasound regularly. Conclusions:
In male and female children with primordial (or non-familial)
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short stature and even discreet dysmorphic signs of Ulrich-
Turner’s syndrome, a karyogram should be performed in time,
since several types of gonadal neoplasms have been described in
MGD. MGD conditions are accompanied by a wide phenotypical
range and comprise the entire spectrum from normal testes or
ovaries, unilateral streak gonads with contralateral testis, ovary or
uterus to bilateral streak gonads. This is the first report of an intra-
scrotal uterus which is well delimited from the testis in a male
patient with MGD. Furthermore, there is a controversial
discussion of the proceeding in male patients with MGD because
of the increased risk of testicular malignancy. Though fertility may
be already impaired, we decided not to perform orchiectomy in
this patient since there were no indicators of malignancy, a well-
accessible intra-scrotal location of the testes and an otherwise
normal gonadal function. Regular clinical and ultrasound
examinations should detect malignant degeneration in time.
P3-810
An Atypical Case of Mayer-Rokitansky-Kuster-Hauser
Syndrome with Hyperandrogenemia
Ala Üstyol, Mehmet Emre Atabek

Necmettin Erbakan University, Konya, Turkey

Background: Mayer-Rokitansky-Kuster-Hauser syndrome
(MRKH) is characterized by utero-vaginal atresia in patients
with a normal female phenotype and 46, XX karyotype. Various
anomalies may accompany MRKH. The number of cases with
accompanying hyperandrogenemia is limited. Case presen-
tation: We describe a combination of Mullerian agenesis and
hyperandrogenemia (total testosterone level 0.85 ng/ml) in a
patient presenting with primary amenorrhea and mild hirsutism.
Conclusion: Mullerian agenesis describes a broad spectrum that
may also be accompanied by hyperandrogenemia. Androgen levels
should be investigated in patients with Mullerian agenesis when
even mild findings of clinical hyperandrogenemia are present, and
these case should be monitored to see whether or not
hyperandrogenemia accompanies the syndrome.
P3-811
Cushing’s Syndrome due to Ectopic ACTH Secretion
by a Germline Tumour in the Cross-tail Area in a
7 Month Old Female Infant
Artur Bossowskia, Marta Kuzmiczb, Anna Kitszelb, Dariusz Polnikc,
Martin Savaged, Maryna Krawczuk-Rybakb
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Background: Ectopic ACTH syndrome is very rarely seen in
infancy, usually occurring in older children. Case presentation:
A female infant was born by Caesarean section (BW 4280 g) with
congenital anal atresia and a large tumour surrounding the cross-
tail region. CT imaging identified a heterogeneous pelvic mass
(76!49!38 mm) below the sacrum. On day 1 of life, a sigmoid
colostomy was established and at age 1 week, part of the tumour
with the coccyx was removed. Control CT abdomen and pelvis
scan showed residual tumour (27!21!28 mm). Histopathology
showed a grade three teratoma immaturum. a-fetoprotein (AFP)
pre-surgery was 59 000 ng/ml and post-surgery 6 339 ng/ml
(normal range 500 ng/ml). There were no metastases. For 3
months, the child was well, then tumour size increased on imaging.
Chemotherapy-3 blocks VBP (vinblastine, bleomycin, cisplatin)
normalised AFP and decreased tumor size. At age 7 months
the child had increased appetite, weight gain (O97thc),
Cushingoid appearance, hypertension (BP) (210/160 mmHg),
hypokalemia (2.85 mmol/l), hypercortisolemia (09.00 h;
1794 nmol/, 13.00 h; 1794 nmol/l), increased ACTH (121 pg/ml)
and LDH (1.005 U/l). Dexamethasone suppression test showed
absent cortisol suppression: 1.054 nmol/l (basal), 1.056 nmol/l
(post-dex). Imaging studies (CT CNS, chest, adrenal scintigraphy
with octreotide) excluded metastases. Immunohistochemical
staining of the tumour was positive for ACTH in cancer cells.
Ketoconazole, metyrapone, anti-hypertensive therapy induced
only temporary, control of hypercortisolism (09.00 h cortisol
1453 nmol/l, ACTH 700 pg/ml) and BP. At age 12 months, a
significant part of the tumour was removed at surgery. Currently,
the patient does not require supplementation of steroid hormones.
Conclusion: An extremely rare cause of Cushing’s syndrome (CS)
due to ectopic ACTH syndrome is described in a female infant.
P3-812
Uterine Bleeding: A Rare Side Effect of Mitotane
Treatment for Recurrent Adrenal Carcinoma
Hilton Kuperman, Israel Bendit, Maria Fernanda Carvalho de
Camargo, Decio Blucher

Hospital Samaritano, São Paulo, Brazil

Introduction: Mitotane is an adrenal-specific agent available
for treatment of residual adrenocortical carcinoma (ACC) after
surgery, due to a specific, direct effect on adrenal cell mitochondria
impairing adrenal steroidogenesis being associated with increased
SHBG and modulates their disposal for target cell. We report a
rare case of uterine bleeding during mitotane treatment in a girl
with recurrent ACC. Case report: A 2.6 year-old girl was
diagnosed with underlying right ACC Stage II disease (tumor size:
100 g). TP53 mutational analysis was performed and R337H and
P72R were detected (primary tumor and peripheral blood). Same
mutations were identified in her maternal peripheral blood. She
had a tumor recurrence nine months after the first surgery and was
submitted to a total resection surgery. Chemotherapy (Cisplatin,
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Etoposid, Doxorubicin and Mitotane) was initiated. A second
recurrence was detected 12 months after the second surgery.
Radiotherapy was indicated followed by a third surgical total
tumor resection. Since the last surgery, when she was 4.9 years old,
she is on Mitotane only and glucocorticoid and mineralocorticoid
replacement, with normal DHEA-S blood levels. At 6 year-old, she
was referred due to bilateral breast enlargement and pigmentation
of areola, without pubic hair, followed by daily vaginal bleeding for
at least 15 days. Pelvic ultrasound showed uterine enlargement and
thickened endometrium with no ovarian abnormality. Hormonal
study confirmed pre pubertal response at baseline (LH
!0.1 mIu/ml, FSH !0.3 mIu/ml), without rise of LH/FSH after
LHRH stimulation test. SHBG: 482 mmol/L (22–130). Vaginal
bleeding ceased after progestogen depot treatment. Since then, she
has few relapses of uterine bleeding that has been ceased with
progestogen depot. Conclusion: Uterine bleeding can occur
during mitotane therapy, maybe due to increased binding capacity
of SHBG, with hormonal investigation being consistent with pre
pubertal response. Symptomatic treatment is important in
managing such rare cases.
P3-813
Metabolic Syndrome in Childhood Acute
Lymphoblastic Leukaemia Survivors
Maurizio Delvecchioa, Vincenza Lucea, Mariantonietta Montedurob,
Paola Giordanoa, Paola Muggeoa, Nicola Santoroa,
Luciano Cavalloa, Maria Felicia Faienzaa

aDepartment of Biomedical Sciences and Human Oncology, Section
of Pediatrics, University ‘A. Moro’, Bari, Italy; bDepartment of
Radiology, University ‘A. Moro’, Bari, Italy

Background: A significant number of long-term compli-
cations are reported in childhood acute lymphatic leukemia (ALL)
survivors, and among them metabolic syndrome (MetS).
Objective and hypotheses: To evaluate the prevalence of
features of MetS. In addition, we evaluated the presence of
steatohepatitis which is described in association with MetS in
otherwise healthy subjects. Method: We assessed waist circum-
ference, triglycerides levels, blood pressure, HDL cholesterol,
serum blood glucose and liver ultrasound in 92 (44 males) off
therapy childhood LLA survivors (age at diagnosis 5.6G3.8 years,
age at recruitment 10.6G4.2 years). IDF criteria for MetS were
used. Results: We found a waist circumference pathological in 54
(58.7%), hypertriglyceridemia in 6 (6.5%), hypertension in ten
(10.9%), low HDL cholesterol in four (4.3%) and hyperglycemia in
two (2.1%) patients. Hepatic steatosis was found in 24 (26.1%)
patients, mild in 18 (19.5%), moderate in four (4.3%) and severe in
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two (2.1%) survivors. Only one patient presented the three criteria
for the diagnosis of MetS, 16 patients only two and 43 only one. At
least one metabolic abnormality was found in about 60% of our
patients. Conclusion: Survivors of childhood ALLL are prone to
develop MetS, which can predispose to cardiovascular disease.
A prevalence of 13.1% (95% CI 8.4–17.7) has been reported in
these patients. In this study the rate of MetS is 1.1%, lower than
what reported. Some reasons may account for that, overall lifestyle
and age at recruitment. Our patients, living in South of Italy, have
Mediterranean diet which is well acknowledged to prevent MetS.
However we cannot exclude that a younger age at diagnosis in this
study as compared to other study populations may play a role.
Further studies focusing on the risk factors for MetS are
mandatory in these patients.
P3-814
Results of GH Treatment in Childhood Brain Tumours
Survivors
Nadia Mazerkinaa, Sergey Gorelysheva, Olga Geludkovab

aBurdenko Neurosurgery Institute, Moscow, Russia; bScientific
Centre of Roentgen Radiology, Moscow, Russia

Background: GH deficiency is the most common endocrine
disorder in childhood brain tumours survivors. Objective and
hypotheses: To examine results and safety of GH treatment in
patients with childhood brain tumours. Method: 118 patients (72
craniopharyngioma, 29 medulloblastoma, 17 germ cell tumours)
received hGH in the dose 0.03–0.034 mg/kg per day for 2.3G0.8
years. The mean chronological age at the start of the treatment was
12.6G2 years, bone age 9.9G2.1 years, remission time 2.4G1.3
years, height SDS K2.8G1.2. Results: Height SDS after the 1st

year of treatment increased from K3.0 to K2.3 in patients with
craniopharyngioma, from K3.5 to K2.8 in patients with germ cell
tumors and from K2.2 to K2.1 in medulloblastoma patients.
37/118 (31%) achieved final adult height, and it was K0.2G1.2 in
craniopharyngioma group, K1.1G1.0 in germ cell tumours
group, K1.7G1.4 in medulloblastoma patients. The initial
serum IGF1 was K2.1G0.9, and increased till K0.6G0.5 after 1
year treatment. Growth velocity was significantly (P!0.001) lower
in patients received spinal irradiation (5.9G2.2 cm/year) then in
patients who didn’t receive spinal irradiation (9.6G2.3 cm/year)
and positively correlated with IGF1 level (rZ0.41, P!0.05)
Tumour recurrence occurred in 21/72 (29%) patients with
craniopharyngioma, which was similar to untreated group. The
were no tumour recurrence in patients with medulloblastoma and
germ cell tumours during GH treatment. No significant adverse
events were registered. Conclusion: This data suggest that hGH
treatment is effective and save treatment of GH deficiency in
paediatric brain tumours survivors.
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P3-815
Craniopharyngioma – Symptoms, Treatment and
Follow Up – An Analysis of 100 Cases
Elzbieta Moszczynska, Agnieszka Bogusz,
Anna Bendysz-Golatowska, Mieczyslaw Szalecki

Children’s Memorial Health Institute, Warsaw, Poland

Background: Craniopharyngiomas are rare embryogenic
malformations of the sellar area with low-grade histological
malignancy. Its incidence is 0.5–2.0 cases per million persons per
year, 30–50% of all cases become apparent in children. Objective
and hypotheses: The aim of the study was to analyse the clinical
symptoms and treatment efficacy in children diagnosed with
Craniopharyngioma. Method: A retrospective analysis included
100 children with craniopharyngioma treated in Institute in years
1999–2011. Results: The sex ratio was 1:1 and the median age at
primary diagnosis was 8.5 years (2 weeks – 18 years old). The
symptoms observed included: cranial hypertension (57%),
endocrine disorders (70%), vision disorders (54%), a growth
failure and decrease of growth rate (50%), diabetes insipidus (8%),
delayed puberty (including menstrual disorder) (22%), secondary
hypothyroidism (14%), adrenal insufficiency (7%). Complete
resection of tumour was achieved in 90% of patients, partial
resection in 10%. Overall 23 patients underwent a second surgery
due to a local recurrence with a median recurrence time of 2 years
(7 months to 8 years old). Postoperative radiotherapy received
19 patients. Most of surgical interventions was made by the same
operator (89%). A second recurrence was seen in 2 patients with a
median time of 5 years. These patients needed decompression
a cystic part of tumour. Postoperative complications included
adenohypophysis (100%), diabetes insipidus (89%), visual acuity
deterioration (73%), overweight and obesity (62%), and cognitive
deficits (19%). The 5-year survival in our series is 90%, 89% at
10 years. However, 7 patients died between 0.5–5 years after
surgery (median 2 years), 5 died due to severe hypothalamo-
hypophyseal disturbances, two because of neurosurgical compli-
cations. Conclusion: Craniopharyngiomas are tumours, which
can cause many different symptoms depending on tumour
localisation, size and the diagnosis promptness. Surgical treatment
is effective in most cases, especially if performed by experienced
neurosurgeon. Long term survival is high, however complications
have serious implications on the quality of life.
P3-816
Von Hippel-Lindau Disease in an Adolescent with a
Newly Described Alteration in the VHL Gene
Sevil Ari Yucaa, Emine Ayca Cimbeka, Yasar Sena, Fuat Bugrula,
Dogan Koseb, Yavuz Koksala

aMedical Faculty, Selcuk University, Konya, Turkey; bMedical
Faculty, Necmettin Erbakan University, Konya, Turkey

Background: Von Hippel-Lindau (VHL) disease is an
autosomal dominant disorder characterized by susceptibility to
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tumours including haemangioblastomas of retina and central
nervous system, renal cell carcinoma and phaeochromocytomas.
The disease is caused by mutations in the VHL tumour suppressor
gene. Objective and hypotheses:We present an adolescent with
VHL disease confirmed by genetic analysis which revealed the
mutation p. A149P (PCCOGCC), which has not been reported to
date. Method: A 16-year-old boy presenting with headache and
nausea to another medical centre was referred to our clinic when
diagnostic workup revealed bilateral adrenal masses. The patient’s
father also had had bilateral adrenal tumors, central nervous
system tumor, renal cell carcinoma and had died after an
operation. Family history revealed multiple tumors in the patient’s
uncle, aunt and grandmother. A magnetic resonance imaging of
the abdomen showed bilateral adrenal tumors that were also
positive on metaiodobenzylguanidine scintigraphy. Raised urinary
catecholamines confirmed a diagnosis of phaeochromocytoma.
Results: Bilateral adrenalectomy was performed. A heterozygous
variant of the VHL gene, p. A149P (PCCOGCC), was verified.
Conclusion: VHL disease should be clinically suspected in any
individual presenting with bilateral phaeochromocytoma and a
positive family history. Molecular analysis of the VHL gene is
useful in the management and follow-up.
P3-817
Two Synchronous Central Nervous System Tumors in
a Child with Neurofibromatosis Type 1
Rodica Elena Corneana,b, Monica Scutariua,c,
Gheorghe Ungureanua,c, Dorin Farcaua,d, Stefan Floriana,c

aUniversity of Medicine and Pharmacy Iuliu Hatieganu, Cluj
Napoca, Romania; bPaediatrics Clinic, Cluj Napoca, Romania;
cNeurosurgery Clinic, Cluj Napoca, Romania; dPaediatrics Clinic,
Cluj Napoca, Romania

Background: Synchronous, multiple central nervous system
(CNS) tumors are usually rare in pediatric patients. Pilocytic
astrocytomas are the major type of CNS tumors in neurofibro-
matosis type 1 (NF1). Case presentation: A 6.5-year-old boy was
admitted to our hospital for severe emaciation. Profound fat and
muscle wasting were the only prominent clinical features. His
growth rate was preserved despite his rapid dramatic weight loss
(HT: 118 cm, P. 0.50; WT: 16.5 kg P. 0.3, BMI: 11.9 kg/m2 !P. 0.4,
T.J. Cole 1995). IGF1 value was low (45 ng/ml). Physical exam also
showed two café-au-lait spots (0.5 cm) and scoliosis. No
headaches, vomiting, seizures, ataxia, blurred vision, diplopia,
nistagmus or signs of progressing into puberty were present.
Adrenal and thyroid tests were normal. Serum electrolytes were
normal as well. Tests for Crohn, celiac disease, HIV and other
hematologic malignancies were negative. On magnetic resonance
imaging of the brain, two concomitant large masses (5 cm each)
were identified. The first mass had a diencephalic location (with
wide hypothalamic involvement) while the second mass was
located outside the optic pathway (extra optic pathway tumors/
extra-OPT) in the posterior fossa (with extension towards the
brainstem and 4th ventricle). Both proved to be pilocytic
astrocytomas. Conclusion: The same histological type in both
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tumors pointed out towards NF1 as the underlying medical
condition even when the NIH diagnostic criteria for NF1 didn’t
seem to be met at the chronological age of the patient. In our case,
the diencephalic syndrome (characterised by cachexia and
preserved linear growth) might be considered the revealing
metabolic signature of the hypothalamic tumor regardless of the
paucity of the accompanying symptoms. Furthermore, even if the
presence of two synchronous CNS tumors is certainly a rare event,
this is not the case anymore in patients with NF1 regardless of the
severity of their skin involvement.
P3-818
Endocrine Evaluation in Children and Adolescents
Submitted to Allogeneic Bone Marrow
Tranplantation
Hilton Kuperman, Thais Della Manna, Vaê Dichtchkenian, Hamilton
Cabral de Menezes Filho, Leandra Steinmetz, Louise Cominato,
Juliana Folloni Fernandes, Angela Mandelli,
Luiz Fernando Mantovani, Maria Aparecida Zanichelli,
Maria Dulce Colassanti, Lilian Maria Cristófani, Vicente Odone Filho,
Durval Damiani

Faculdade de Medicina USP, Instituto da Criança Hospital das
Clinicas, São Paulo, Brazil

Background: Paediatric bone marrow transplantation (BMT)
can lead to endocrine dysfunctions due to common pre-procedure
protocols involving chemo and radiotherapy. Objective and
hypotheses: To evaluate the prevalence and time-of-onset of
endocrine dysfunctions after BMT in children and adolescents.
Method: A retrospective cohort-study design was performed. The
inclusion criteria were: age range less than 18 years old at the time
of their allogenic BMT program, which started in 2010 in our
Institution. The patients started their follow-up 100 days after
BMT (time zero) and every six months, when possible. Height
(cm), Weight (Kg), BMI and respective z-scores (NCHS 2000) as
well as their pubertal status (Tanner) were obtained. Lab and
imaging data for endocrine diseases (GH deficiency; precocious/
delayed puberty, thyroid dysfunctions, adrenal diseases, diabetes
insipidus, bone diseases, and metabolic syndrome) were collected.
Results: From 75 patients submitted to allogeneic BMT, 40 (21
females) were referred to endocrine evaluation. Their primary
disease was diagnosed at 5.5 (G4.2) years old (Range: 0.0–15.0).
BMT was performed at 8.5 (G4.5) ys (0.8–17.8). Bone marrow
donors were: siblings (21), bone bank (nine), umbilicus cord (five),
and parents (five). The patients were referred for endocrine
evaluation at 9.9 (G4.4) ys (2.0–18.0). The prevalence of
endocrine complications was: Growth disorders ((8), five with
GH deficiency, under treatment), hypothyroidism (five) dyslipi-
demia (five), amenorrhea (three), obesity (two), puberty disorders
(three), failure to thrive (one). 15 patients have been still under
follow-up with no endocrine disease detected so far. Conclusion:
These findings emphasise the importance of screening for
endocrine complications in children and adolescents submitted
to BMT, particularly growth, thyroid and metabolic. Children
54th Annual Meeting of the ESPE
require an early and long follow up so that endocrine
complications can be diagnosed and promptly treated.
P3-819
Early Endocrine Complications in Survivors of
Childhood Malignant Tumours
Cristina Sánchez-González, Mónica Andrades-Toledo,
Álvaro Cárdeno-Morales, Alicia Torralbo-Carmona,
Emilio Garcı́a-Garcı́a

Virgen del Rocı́o Hospital, Seville, Spain

Background: The progress made in the treatment of child-
hood cancer has resulted in better long-term survival rates.
Therefore sequelae of treatment have become more important.
Objective and hypotheses: To investigate the prevalence of
early endocrine disorders in survivors of a childhood tumour
within the 1st years after diagnosis. Method: We performed a
retrospective medical record review of survivors followed at the
endocrine clinic of a tertiary paediatric centre. Outcome measures
were frequency and types of endocrine dysfunction. Results:
57 patients (27 women) were included. The age at tumour
diagnosis was 6.0G4.3 years and follow-up time was 7.6G3.5
years. Primary treatment for the neoplasm was chemotherapy in
55 cases and radiotherapy in 40. The proportion of patients with
any endocrine disorder increased to 17/57 (29.8%) at the end of
the follow-up period. The most common reported endocrine
disorders were primary gonadal dysfunction (nZ10), primary
hypothyroidism (nZ4), and pituitary dysfunction (nZ4).
Conclusion: Endocrine disorders are frequently seen within the
1st years after diagnosis of a childhood cancer. Inconsistent
endocrine follow up leads to unnecessary delay in diagnosis and
treatment.
P3-820
AIP Polymorphism in Familiar Isolated Pituitary
Adenomas: Case Report
Marı́a Lorena Vialea, Claudia L Hernandezb, Marı́a Gabriela Rampib,
Marı́a Pia Serraa, Verónica Figueroab, Patricia Fainstein Daya,
Oscar H Brunettob

aHospital Italiano, Buenos Aires, Argentina; bHospital de Niños
Pedro de Elizalde, Buenos Aires, Argentina

Background: Familiar isolated pituitary adenomas (FIPA)
encompasses the familiar occurrence of isolated pituitary
adenomas outside the setting of syndromic conditions such as
MEN1 and Carney’s complex, and comprise about 2–3% of
pituitary adenomas. About 20% of FIPA have mutations in the aryl
hydrocarbon receptor interacting protein gene (AIP), usually
associated with a worse outcome. Objective and hypotheses:
Evaluate the presence of AIP gene mutations in 3 patients with
clinical features of FIPA. Case report: A 13.9 years old boy was
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referred because of short stature (Height – 2.44 S.D., Puberal
Tanner stage G3, PH2, testicular volume 8cc). His mother had
been diagnosed with no functional pituitary microadenoma, and
his brother, who also had short stature, had a non functional
macroadenoma. Workup revealed normal pituitary function and
an MRI showed a pituitary image compatible with microadenoma.
Due to his familiar background the AIP gene was studied. The
promoter and exons 1–6 and intronic flanking regions were
amplified by PCR using specific primers. The DNA fragments were
sequenced by automatic sequencing. Results: We found the
following polymorphisms (SNPs): c. 468C111 COT, (intron 3)
heterozygous in index patient and mother and homozygous in the
brother and c. 990C60G OC heterozygousin 3’ UTR and in the
three patients. Conclusion: The molecular study of the AIP gene
in families with pituitary adenomas is necessary, since it is
associated with poor outcome. Due to the low frequency of the c.
990C60G OC polymorphism (3%) in healthy population, we
suggest studying this polymorphism in the healthy family
members.
P3-821
Primary Hypogonadism after Haematopoietic Stem
Cell Transplant in Paediatric Patients with Cancer
Maria Del Carmen De Mingo Alemany, Raquel Segovia Orti,
Francisca Moreno Macián, Sara León Cariñena, Marı́a Del Mar
Andrés Moreno, José Marı́a Fernández Navarro

Hospital Universitario Y Politécnico La Fe, Valencia, Spain

Background: Gonadal function is altered up to 25% in
patients who suffered cancer in childhood. Cryopreservation of
ovarian tissue (COT) is an option for preserving fertility. Aims
and objective: To establish the prevalence of primary hypo-
gonadism (PH) in children with cancer after hematopoietic cell
transplantation (HCT). To analyse the variables that predict
progression to PH.Methods: Retrospective cohort study. Patients
aged 0 to 18 undergoing HCT from 2004–2014. Categorical
variables in %, continuous normal in mean (S.D.), non-normal in
median (P25–P75). Independent variables: age at transplantation,
gender, total body irradiation (TBI), busulfan, cyclophosphamide,
COT. Dependent variable: PH. Multivariable logistic regression
(LR). Statistical significance P-value !0.05. Results: 75 patients
underwent HCT, table 1. 30 developed PH, 19 women, 11 men.
Age of onset of PH 11.97 years (S.D. 3.22). 9 women underwent
COT, all developed PH. Characteristics: current age 15.58 years
(S.D. 3.53), age at HCT 11.59 (S.D. 2.88), 44.4% received TBI, 11.1%
abdominal radiotherapy, 33.3% busulfan, 11.1% melphalan,
Table 1.

Gender 25 women, 50 men
Current age 13.31 years (S.D. 4.26)
Age at HCT 7.81 (S.D. 4.23)
TBI 40%
Conditioning regimen 52.33% busulfan, 18.66% melphalan,

77.3% cyclophosphamide
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maximum FSH 79.63 mU/ml (S.D. 39.24). Characteristic of the
other ten women with PH: current age 12.41 years (S.D. 4.88), age
at HCT 5.98 (S.D. 3.61), 0% TBI, 30% abdominal radiotherapy, 90%
busulfan, 40% melphalan, maximum FSH 43.75 mU/ml (S.D.
21.40). In LR model, sex (PZ0.000) and age at time of HCT
(PZ0.003), independently predict progression to PH. RL was also
performed excluding patients under ten and we found the same
results. Conclusions: Women and patients older at time of HCT
are more likely to develop PH. In girls with PH, FSH is greater in
those who underwent COT, but these girls probably received a
more gonadotoxic treatment.
P3-822
Galactocele: A Rare Case of Breast Enlargement
Among Children
Moslah Ali Jabari
aAl-Imam Univeristy, Riyadh, Saudi Arabia; bAl Hammadi Hospital,
Riyadh, Saudi Arabia

Background: A galactocele is a retention cyst containing milk
or a milky substance that is usually located in the mammary glands
caused by a protein plug that block off the outlet. It is seen in
lactating women on cessation of lactation and rarely in infants and
children. It presents as a large, soft, fluctuating lump in the lower
part of breast. This paper is intended to report a case of Galactocele
in one of the paediatric patient. Case presentation: Galactocele
in children is described as a rare cause of increasing in breast size
and can appear in males. We reported case of a 2-year-old male
presented with a progressive enlargement of bilateral breast mass
for 6 months with no discoloration, pain or nipple discharge.
Although a rare case, it is important to include galactocele in the
differential diagnosis in paediatric patients presenting with benign
breast masses. Conclusion: The report discussed the differential
diagnosis in paediatric patient with benign breast mass and how
they arrived to their conclusion.
P3-823
LHRH Analogues Successfully Suppress Menstruation
During Chemotherapy in Teenagers and Young
Adults
Martha Perisogloua, Sujata Edateb, Assunta Albanesea,b

aRoyal Marsden NHS Foundation Trust, London, UK; bSt George’s
University Hospitals NHS Foundation Trust, London, UK

Background: There are no available guidelines on hormonal
therapy to suppress menstruation in teenagers and young adults
(TYA) undergoing chemotherapy. Objective and hypotheses:
To review the use of LHRH analogues (LHRHa) (Leuprorelin (L))
or continuous progesterone (Norethisterone (N)) to defer menses
in TYA undergoing chemotherapy in a single Institution and
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initiate guidance on its use. Method: Clinical notes of 27 TYA
treated with L or N over a period of 1 year were reviewed with data
collection on hormonal therapy, side effects and breakthrough
bleeding. Results: Median age: 14 years (10–18years). O70%
patients received L (3.75 mg, every 4/52 SC) with cyproterone
acetate (CA) (50 mg BD PO) taken for the first 4/52 if more than
1/52 had elapsed from last period to suppress L-induced initial
‘flare’; !30% patients received N (5 mg TDS PO). Only one
patient on L had breakthrough bleeding despite appropriate
management. Breakthrough bleeding in patients on N was related
to poor GI absorption. No adverse reactions related to L occurred.
No episodes of deep venous thrombosis were associated with N,
although 2/6 of patients on N were already on Heparin before
starting N. Conclusion: LHRHa successfully suppress menstrua-
tion during chemotherapy. Whilst awaiting national guidelines,
L remains our first choice treatment at a dose of 3.75 mg every
4/52 SC with or without CA. Breakthrough bleeding is expected
after the 1st dose of LHRHa and should be managed
symptomatically. If breakthrough bleeding occurs after 2nd dose
of L, interval between doses could be decreased to 3/52. If
breakthrough bleeding occurs while on 3/52 regimen a pelvic US is
needed. N remains our 2nd choice treatment; patients on
asparaginase should never receive N. Breakthrough bleeding is
not expected whilst on N; if it occurs patient’s adherence,
decreased absorption and/or drugs interaction should be looked
for. If no explanations a pelvic US is needed.
P3-824
Suprasellar Brain Tumours Related Endocrinopathies
Amir Babiker, Amani Edrees, Iman Al Gadi, Sharefah Al Issa,
Safdar Malik, Sharief Al Watedi, Ayman Al Aeyadhy, Saeed Hassan,
Hessah Al Otaibi, Nasir Al Jurayyan

King Khalid University Hospital and King Saud University, Riyadh,
Saudi Arabia

Background: Brain tumours constitute the second most
common tumours in childhood after leukaemia. Infra-tentorial
tumours are more common. Most of the supra-tentorial tumours
(STT) are in the supra or para-sellar regions. Malignant tumours
are rare. The survival is 50–90% with appropriate management.
However, STTand/or treatment may lead to traumatic brain injury
(TBI) with endocrinopathic sequel. Methods: This is a retro-
spective hospital based study of 32 children with STT reviewed at
King Khalid University Hospital (KKUH), Riyadh, Saudi Arabia
(SA) (2001–2013). All patients underwent intracranial surgery and
occasionally additional treatment such as radiotherapy. The
patients’ care has been followed throughout. Results: 32 children
(1.5–17 years) (mean and medianZ9.5, malesZfemales) with STT
were assessed at KKUH. Symptoms include: 68.8% headache,
43.8% vomiting, 37.5% clumsiness, 43.8% for each of neurological
deficit and visual disturbances, 28.1% (nZ9/32) with pituitary-
hypothalamic features. Preoperative imaging showed SST, 21.9%
had hydrocephalus, and calcification. Preoperative endocrine
investigations were only performed in 50–60% and were
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essentially normal. Five patients had dynamic tests: (triple tests,
nZ4) (two failed all of the tests and one had a failed synacthen
test). Post operatively, seven had DI, one required on table
DDAVP and hyperglycaemia requiring insulin in one patient. 20
patients received dexamethasone for 3–7 days, four were
discharged on hydrocortisone. PICU stay was for 1–3 days on
average. Histopathology showed variety of tumours including: two
teratoid rhabdoid tumour, six gliomas, six astrocytoma, four
carniopharyngioma and three germinoma. 12 patients required
radiotherapy including two who also required chemotherapy.
Follow up reveiled two patients with evolving panhypopituitarism,
and one developed hyperprolactinaemia and DM within 2 years of
follow up. Conclusion: Children with STT are prone to develop
TBI at all stages of their illness and management. It is crucial to
have a multidisciplinary team approach with baseline and follow
up endocrine workup.
P3-825
GH and Prolactin Secreting Adenoma in an
Adolescent Boy
Fatma Dursuna, Heves Kirmizibekmeza, Adnan Dagcinarb

aPediatric Endocrinology, Istanbul, Turkey; bNeurosurgery, İstanbul,
Turkey

Background: Pituitary gigantism is a rare disorder. Paediatric
endocrinologists may see at most one or two patients during their
careers. In one large series of 2367 children and adolescents with
pituitary adenomas, only 15 (0.6%) had pituitary gigantism. Much
of our understanding is derived from isolated case reports and
extrapolation from the adult literature. No sex predilection is
known. Gigantism may occur at any age, and has been observed as
early as the first 6–9 months of age. Case report: A 13-year and
6-month old boy was admitted for chronic headache. Magnetic
resonance imaging (MRI) detected a pituitary adenoma which is
15!9!7 mm in size. There was no history of a chronic disease,
medication or familial malignancy. The height was 176.5 cm
(C1.23 SDS), the weight was 53 kg (K0.04 SDS) and the blood
pressure was 107/75 mmHg. Pubertal stage was Tanner stage-2.
Laboratory findings were as follows: LH: 0.84 mIU/ml, FSH:
1.73 mU/ml, total testosterone: 0.4 ng/dl, TSH: 2.3 mcIU/l, fT4:
1.02 ng/dl, prolactin: 13.02, cortisol: 10.5 mg/dl, IGF1: 656
(C2.6 SDS) ng/ml, GH: 6.1 ng/ml, fasting blood glucose:
102 mg/dl, insulin: 10.7 mU/ml. An oral glucose GH suppression
test was performed. Minimum GH level was found as 3.6 ng/ml
which was not an adequate suppression. Ophthalmologic
assessment was normal. This pituitary adenoma was primarily
thought to be a GH. A transsphenoidal adenomectomy was
performed. Pathologic investigation revealed a GH and prolactin
secreting adenoma. Clinical and laboratory findings recovered
after surgery and still normal by the end of 3 months. Conclusion:
This patient with GH and prolactin secreting adenoma was
presented here, since it is a very rare condition in childhood.
Despite the scarcity of disease, all patients with a pituitary
adenoma deserve a comprehensive evaluation of pituitary
functions.
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P3-826
The Evaluation of Bone Mass Density in Patients after
Therapy of Solid Tumours
Joanna Polubok, Olimpia Jasielska, Aleksandra Gonera,
Marta Kozicka, Katarzyna Dubienska, Bernarda Kazanowska,
Ewa Barg

Wroclaw Medical University, Wroclaw, Poland

Backgrounds and objectives: Low bone mass density is an
important problem in survivors of childhood cancers. The aim of
this study is to determinate the influence of factors on bone mass
density (BMD) and the prevalence of abnormal bone turnover.
Materials and methods: The evaluation was performed in 67
patients (64.18% boys and 35.82% girls) at least 1 year after
therapy of solid tumours, aged 4–27 years (median 12.67). The
following parameters were assessed: BMD (z-score), level of PTH,
IGF1 SDS, height SDS, BMI SDS. The relationships between
different factors were examined. Results: The following disorders
were found: BMD (mean K0.52G1.29) with a value of !K2 in
8.96% patients, !K1, K2O at 20.89%; level of PTH decreased in
13.11%, increased in 4.92%; IGF1 SDS decreased in 8.93%;
increased in 3.57%, overweight or obesity in 26.15%. Moreover,
group with weight and/or height deficiency (20% of the study
group) reached a lower average BMD than the rest of patients (avg.
K1.56G2.05 vs avg. K0.25G0.9; PZ0,033) and lower IGF1 SDS
value (avg. K0.91G0.90 vs 0.11G1.20; PZ0.01). No such
difference was found in PTH levels (PZ0.35). Positive correlations
for the entire study group between BMD and IGF1 SDS (rZ0.39,
P!0.01), BMD and level of PTH (rZ0.27, PZ0.036), BMD and
height SDS (rZ0.44 P!0.01), BMD and BMI SDS (rZ0.25,
PZ0.042) were found. Conclusion: Disorders of bone mineral
substrate are multifactorial. Patients with weight and/or height
deficiency may be more likely to lose bone mass as a result of
treatment. Disorders of bone mineral density can also be a
problem in paediatric patients, especially after anti-cancer therapy.
P3-827
The Pathway to the True Diagnosis
Rositca Stoycheva

Medical University of Varna, Varna, Bulgaria

Case presentation: A 3 year old girl was admitted with the
diagnosis of acute interstitial nephritis from the family doctor
directly to our tertiary hospital. As an out-patient, the girl was
treated with antibiotics with no result. She had polydipsia
accompanied by day-time and night-time polyuria and enuresis
that developed 2 weeks before admission. During the last year the
girl showed increased appetite and escalating weight gain. At
admission, her height was C3.5 SDS, weight was C2 SDS and
BMI C3 SDS for age and sex. We diagnosed central diabetes
insipidus (CDI) and she started treatment with Desmopressin.
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At first hormonal evaluation the patient had bilateral macular
oedema and elevated levels of prolactin. MRI revealed one
supraselar mass with a second mass in the right orbit,
accompanied with lytic lesion of the zygomatic bone. The
radiological diagnosis was ‘Pituitary tumour’. The differential
diagnosis included tumours with multiple sites development. The
clinical presentation with CDI pointed at the possibility of
Langerhans cell histiocitosis (LCH). Patients with LCH lesions of
the facial bones or anterior/middle cranial fossae with a
concurrent intracranial mass have a threefold increased risk of
developing CDI. The histological result from pituitary surgical
biopsy revealed eosinophilic granuloma. This confirmed the
diagnosis of LCH. The patient started chemotherapy according
to the established current protocol. Despite our efforts to decrease
the weight gain velocity, the girl put on further 12 kg of weight
since the therapy start (current height C3 SDS, weight C5.5 SDS,
BMI C5 SDS). Conclusion: The frequent initial presentation of
intracranial benign and malignant tumours to the Pediatric
Endocrinologist requires step-wise multidisciplinary approach
for ensuring better outcome.
P3-828
Long-Term Effects of a Ketogenic vs a Hypocaloric
Diet in Children and Adolescents with Obesity
Ioanna Partsalaki, Alexia Karvela, Bessie E Spiliotis

Research Laboratory of the Division of Pediatric Endocrinology and
Diabetes, Department of Pediatrics, University of Patras School of
Medicine, Patras, Greece

Background: The prevalence of childhood obesity is high
worldwide and predisposes to adult obesity and metabolic
disorders. Many dietary approaches have been proposed to reduce
this prevalence, but no single diet has proven to be superior to
others in terms of long-term weight loss maintenance in children.
Objective and hypotheses: To evaluate and compare long-term
body weight changes among obese children and adolescents who
had lost at least 10% of their initial weight with either a ketogenic
(very-low carbohydrate) or a hypocaloric diet after 6.83G1.7
years. Method: 38 obese children and adolescents after weight
loss intervention with a ketogenic (55.26%) or hypocaloric diet
(44.73%) between 2005 and 2010 were reassessed. BMI SDS was
calculated at baseline (BMI SDS 0), after the weight loss (BMI SDS
1) and after approximately 6.8 years(BMI SDS 2). Differences were
assessed according to type of diet, gender and difficulty to retain
the weight loss. Results: The ketogenic children started older
(14.87G2.92 vs 12.87G2.79, PZ0.039), had higher BMI SDS than
the hypocaloric children (2.92G0.76 vs 2.37G0.58, PZ0.019) and
71.4% were morbidly obese (BMI SDSO2.5). All children
significantly decreased their BMI SDS 1 with a similar fold change
(0.64). Assessment of BMI SDS according to time, type of diet or
difficulty in retaining weight loss, revealed that BMI SDS decrease
was irrespective of diet type or difficulty. All children decreased
their BMI SDS by 0.4 in the last 6.8 years and this decrease was
Poster Presentations



significant for those on the ketogenic diet (2.26G0.81 vs 1.8G
1.22, PZ0.005), except for two children that underwent bariatric
surgery. Most of the children that followed the hypocaloric diet
(75%) are currently lean or overweight BMI SDS (!2) and showed
no differences according to difficulty. Conclusion: Our data
reveals the importance of life style intervention in childhood
obesity. A BMI SDS decrease of approximately 0.5 is of great
importance and can be retained and decreased further into young
adulthood irrespective of the diet followed.
P3-829
Metabolically Unhealthy Obese Children Under the
Risk of Exercise Induced Chronotropic Incompetence
Tetyana Chaychenko, Olena Rybka

Kharkiv National Medical University, Kharkiv, Ukraine

Background: There is a high incidence of acute cardiovascular
events in obese subjects. Objective and hypotheses: We
hypothesised that exercise tolerance is different in metabolically
healthy (MHO) and metabolically unhealthy (MUO) obese
adolescents. Method: 45 obese adolescents aged 10–17 (23
males and 22 females) were examined with an anthropometry,
fasting blood glucose, insulin and lipids. IDF criteria were used for
grouping for MHO and MUO. Multistage cycle protocol was
offered to each participant with further analysis of cardiovascular
parameters: resting heart rate (HRr), maximal heart rate (HRm),
resting and maximal systolic and diastolic blood pressure (SBPr,
SBPm, DBPr, DBPm respectively). Maximal predicted heart rate
(MPHR) was calculated by Tanaka formula and HRm in patient
was compared with MPHR as a percent of it (%MPHR). Standard
statistical methods were used for the data analysis. Results: The
chosen population was homogenous by gender, age, body
composition, fasting glucose and insulin levels (PO0.05 for all),
resting cardiovascular parameters HRr (PZ0.467), SBP
(PZ0.370) and DBP (PZ0.477). There was statistical difference
in between groups by the fasting lipids (P for TCZ0.003;
TG!0.001; HDLZ!0.001; FFAZ0.002). There was predomi-
nantly chronotropic response in MHOwith an increasing HRm till
152.714C18.611 vs 137.2C23.917 bpm (PZ0.041) and predomi-
nantly inotropic response in MUO with an increasing SBPm till
171.222C18.123 vs 149.171C21.467 mmHg (PZ0.007).
Observed HRm was lower than expected (Chi-SquareZ
767.8897; PZ0.0000001). Statistic difference in groups by %
MPHR (82.847C12.49 in MHO vs 71.167C10.144 in MUO
(PZ0.019). Multiple linear regression model was created to
predict % MPHR at the top of exercising in obese children (MRZ
0.695; F (6.34)Z5.53; PZ0.004). The model includes Lean BMI
(bZK0.72; P!0.001), ISI-FFA (bZK0.3; PZ0.02), Cholesterol
(bZ0.52; PZ0.001), HDL (bZ0.36; PZ0.009). Conclusion:
There is an adequate chronotropic reactivity and moderate SBP
increasing in MHO. MUO are under the risk of exercise induced
chronotropic incompetence, which associated with acute cardio-
vascular events in studies.
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Determinants of Serum Interleukin 1 – Receptor
Antagonist Concentrations in 12-Year-Old Children
Born Small or Appropriate for Gestational Age
Satu Seppäa,b, Raimo Voutilainena, Sirpa Tenholaa,b

aDepartments of Pediatrics, Kuopio University Hospital and
University of Eastern Finland, Kuopio, Finland; bDepartment of
Pediatrics, Kymenlaakso Central Hospital, Kotka, Finland

Background: Elevated concentrations of interleukin 1 –
receptor antagonist (IL-1Ra) have been found in adult subjects
with the metabolic syndrome and type 2 diabetes as a marker of
inflammation. Objective and hypotheses: Our aim was to study
whether serum IL-1Ra associates with markers of reduced insulin
sensitivity (IS) and dyslipidemia in 12-year-old children.Method:
A total of 192 children (109 girls) were studied at the mean age of
12.25 years (range 12.01–12.73). 78 of them had been born
appropriate for gestational age (AGA), 70 small for gestational age
(SGA), and 44 from preeclamptic (PRE) pregnancies as AGA.
Fasting serum IL-1Ra, high molecular weight adiponectin (HMW-
adipo), leptin, sex-hormone binding globulin (SHBG), insulin,
IGFBP1, HDL cholesterol, triglycerides and blood glucose were
measured. IS was estimated by Quantitative IS Check Index
(QUICKI). Results: The means of serum IL-1Ra, HMW-adipo,
IGFBP1, SHBG, leptin, insulin, blood glucose and QUICKI did not
differ between the children born SGA, AGA or from PRE
pregnancies (PO0.05 for all). In the whole study population,
serum IL-1Ra correlated negatively with SHBG and positively with
triglycerides (P!0.01 for both). The children in the highest IL-
1Ra tertile had significantly lower QUICKI (PZ0.001), IGFBP1
(PZ0.001), SHBG (P!0.001) and HDL cholesterol concen-
trations (PZ0.016), and higher BMI, weight-for-height, serum
insulin, leptin (P!0.001 for all) and triglyceride concentrations
(PZ0.037) when compared to the children in the lowest IL-1Ra
tertile. Pubertal development or sex distribution did not differ
significantly between the highest and lowest IL-1Ra tertile subjects.
Conclusion: The children with the highest IL-1Ra levels had
lower IS and HDL cholesterol, and higher triglycerides than those
with the lowest IL-1Ra levels suggesting that high IL-1Ra
concentrations associate with unfavourable metabolic features.
P3-831
Evaluation of Renal Functions in Obese Children and
Adolescents with Cystatin-C and Creatinin Based GFR:
is Increasing GFR Reflected Hyperfiltration and
Possible Renal Damage in Future?
Dilsah Onerli Salman, Zeynep Siklar, Nisa Eda Cullas Ilarslan,
Pinar Kocaay, Birsin Ozcakar, Merih Berberoglu

Faculty of Medicine, Ankara University. Ankara, Turkey

Introduction: There is a growing interest in the relationship
between obesity and renal damage. Chronic kidney disease is
accepted as an important complication of obesity in adulthood.
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However, information on association between childhood obesity
and renal functions is limited. In this study, It is aimed to
investigate the renal functions in obese children and adolescents.
Patients and methods: We enrolled 107 obese children and
adolescents as a study group and 47 normal-weighted children as
a control group. Serum cystatin-C, serum creatinin levels, 24 h
proteinuria, creatinin clearance (CrCl) and glomerular filtration
rate (GFR) were evaluated in groups. Estimated GFR was
measured by both creatinin based (Schwartz, Counahan-Barratt)
and cystatin–C based (Filler) formulas. Metabolic parameters
(blood glucose, insulin, lipids) were analysed in obese subjects. IDF
criterias was used to determine of metabolic syndrome (MetS).
Results: The mean age of obese patients was 12.57 years; and 15 of
95 obese children (O10 years of age) had MetS. Proteinuria and
serum cystatin–C levels were not different between obese and
control groups. Obese patients with MetS have higher Cystatin-C
level than without MetS. CrCl, Filler, and Counahan-Barratt
measurements showed statistically significant increase in GFR of
obese subjects than control subjects (147 vs 117, 138.8G26.1 vs
118.06G26.6, 137.2G26.9 vs 122.9G27.7 respectively). These
increase is negatively correlated with duration of obesity. Only
Filler equation showed statistically significant decrease of eGFR in
patients with metabolic syndrome. Conclusions: In obese
children and adolescents renal damage seems to be at functional
level reflecting glomerular hyperfiltration without proteinuria.
However, as obesity duration is incresed, eGRF is began to
decrease, possibly beginning with nephropathy. Although serum
cystatin-C levels can be useful for prediction of nephropathy only
in obese children with MetS, GFR measurement is advantageous
for detecting unfavourable effect of childhood obesity on renal
functions either with or without MetS.
P3-832
The French Experience in Bariatric Surgery
‘Laparoscopic Adjustable Gastric Banding’ in
Adolescence
Myriam Dabbasa, Naziha Khen-Dunlopa,b, Jean Paul De Filippoc,
Pierre Bougneresc, Olivier Gouleta,b, Yann Revillona,b

aAP-HP Necker Enfants Malades Hospital, Paris, Cyprus;
bUniversity Paris Descartes, Paris, France; cAP-HP Bicetre Hospital,
Paris, France

Background: Because the success rate of lifestyle interventions
is modest in severely obese adolescents, surgical treatments are
now proposed. Laparoscopic adjustable gastric banding (LAGB)
represents an attractive treatment with minimal morbidity and
reversible procedure. Method: All adolescents were included in
prospective longitudinal assessment and entirely managed by a
pediatric team. Surgery was proposed only after at least 1-year
lifestyle intervention in a multidisciplinary program. 3 years after
surgery, an adult transition plan has been implemented. Results:
Since 2008, 44 adolescents have undergone LAGB. The mean age
and mean BMI at surgery was 16.6G0.9 years and 45.1G
5.2 kg/m2, corresponding to a mean weight of 127.6G19.8 kg.
Base line comorbidities data demonstrated a high incidence of
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insulin resistance (IR), and 75% of metabolic syndrome. An
average of 12 visits in the first year, nine in the second and five in
the 3rd year were recorded. 52% of patients had more than 3 years
of follow-up (median 28, range 3–84 months). 3 years after surgery
median weight loss was 41 kg (2–57) corresponding to a
percentage of excess weight lost of 77% (3–100), the majority of
weight loss was evident after the 1st year. Mean BMI tends to
stabilize after the second year (33.3G6.6 vs 32.8G8.2 at 2 and
3 years respectively, PZns). An improvement in metabolic status
was demonstrated (HOMA-IR decreased from 5.5G3.3 to 1.4G
1.1, P!0.005). In multivariate analysis only the mean number of
consultations/year, was found significant on weight loss, signi-
ficant differences were found between patients who had 6 or less
consultations/year and those with 12 consultations/year for final
weight (PZ0.004) or EWL (PZ0.005). Conclusion: Among
severe obese adolescents there was substantial weight loss and an
improvement of metabolic profile 3 years after LAGB. But these
require a high degree of patient cooperation and professional
support. However this technique appears to be a primary
choice for bariatric surgical procedure. Long-term outcomes are
still lacking.
P3-833
Correlation of Serum FGF-21 Levels with Metabolic
Parameters in Korean Obese Children
Joonwoo Baek, Hyo-Kyoung Nam, Young-Jun Rhie, Kee-Hyoung Lee

Department of Pediatrics, Korea University College of Medicine,
Seoul, Republic of Korea

Background: Serum FGF-21 levels are increased in adults
with obesity, type 2 diabetes and nonalcoholic fatty liver disease
(NAFLD). Serum FGF-21 levels have been implicated as a
potential biomarker for early detection of the metabolic syndrome
(MetS) and type 2 diabetes in adults. However, there are only a few
studies about the correlation between FGF-21 levels and metabolic
parameters in children. Aims and objective: This study is aimed
to evaluate the relationship between serum FGF-21 and metabolic
parameters in obese children. Method: Our subjects included 37
lean and 78 obese children and adolescents aged 8–15 years. We
analyzed fasting serum FGF-21, adiponectin by enzyme-linked
immunosorbent assays and also fasting insulin, glucose, trans-
aminases, lipids profile were measured. Independent t-test and
univariate correlation analysis were used to evaluate the
relationship between FGF-21 and other clinical and metabolic
parameters. Results: Serum FGF-21 levels were significantly
increased in the obese children compared to those of normal-
weight children. Obese children also demonstarated significantly
increased insulin, total cholesterol, LDL-C, alanine transaminase
(ALT). Serum adiponectin and HDL-C were significantly
decreased in obese children than in controls. Serum FGF21 levels
were positively correlated with insulin (rZ0.326, P!0.001),
triglycerides (rZ0.444, P!0.001) and ALT (rZ0.273, PZ0.003).
But serum FGF21 levels were negatively correlated with HDL-C
(rZK0.334, P!0.001). Conclusions: Serum FGF-21 was higher
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in obese children and significantly correlated with metabolic
parameters. Our results suggest that FGF-21 may be potentially
used as early biomarker for obese children with metabolic
disorders.
P3-834
Liver Steatosis in Obese Children Courses with
Enhanced Insulin Resistance and Dyslipidaemia,
Which are Influenced by Gender, Puberty, Race and
Body Fat Distribution
Gabriel Á Martos-Morenoa,b, Julián Martı́nez-Villanuevaa,
Rocı́o González-Leala, Sara Sirventc, Arturo Mı́nguezc,
Guillermo Martı́nezd, Federico G Hawkinsd, Jesús Argentea,b

aDepartment of Endocrinology, Department of Pediatrics, IIS La
Princesa, UAM, Hospital Infantil Universitario Niño Jesús, Madrid,
Spain; bCIBER Fisiopatologı́a de la Obesidad y Nutrición, Instituto
de Salud Carlos III, Madrid, Spain; cDepartment of Radiology, IIS La
Princesa, Hospital Infantil Universitario Niño Jesús, Madrid, Spain;
dDepartment of Endocrinology, Hospital Universitario 12 de
Octubre, Universidad Complutense de Madrid, Madrid, Spain

Background: Liver steatosis (LS) is diagnosed in obesity at
very early ages, not exclusively related to overweight severity.
Objective and hypotheses: To investigate the features of
patients diagnosed with obesity associated LS (ultrasonography).
Method: We retrospectively studied 88 obese (BMIOC2 SDS)
children with LS (LS-OB) and 88 age, gender, race and puberty
matched obese children without LS (no-LS-OB). BMI-SDS, body
composition (DXA) and abdominal fat distribution (MRI; nZ27
in LS-OB), baseline and after OGTT glucose, insulin and derived
indexes (HOMA, WBISI), HbA1c, lipid profile, apoprotein-A1
and B, liver enzymes, and uric acid were studied. Results: LS was
mainly diffuse (97.7%) and mild (65.9%). In LS-OB mean age was
12.07G2.81 years and BMI 4.60G2.81 SDS, with 71.6%
males/29.4% females (61.2% pubertal) and 56.5% Caucasian and
41.2% Hispanic. LS-OB showed higher AST/ALT (P!0.001),
insulin/HOMA (P!0.05) and triglycerides/VLDL (P!0.01) than
no-LS-OB; with an IR prevalence of 65.8%, mean HOMA 4.62 and
HbA1c O5.7% in 35.9% LS-OB. LS-OB with moderate-severe LS
(31.8%) had lower WBISI/HDL (P!0.05), higher AST (P!0.05),
ALT (P!0.01), apoprotein-B (P!0.05) and LDL/HDL-ratio
(P!0.05) than LS-OB with mild LS; showing higher trunk/
lower-limb fat-ratio (trunk/LL, DXA) and visceral/subcutaneous
abdominal fat-ratio (Vis/Sq, MRI) (P!0.05). Serum liver enzymes
were increased in 40.5% LS-OB, with lower levels in females vs
males and prepubertal children vs adolescents (P!0.05). These
patients had higher glucose and insulin at 30 min in the OGTT
(P!0.05 and P!0.01), cholesterol, apoprotein-B, cholester-
ol/HDL and LDL/HDL-ratios (P!0.05) and higher trunk/LL
and Vis/Sq ratios (P!0.05). Over 30% LS-OB had dyslipidemia
(mainly decreased HDL and increased VLDL) and 79.4% low
vitamin D (!20 ng/ml), both alterations were more severe in
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Hispanics (P!0.05), as was acanthosis nigricans (P!0.01).
Conclusion: LS in obese children courses with enhanced insulin
resistance and dyslipidemia. Severe OB-LS is associated with
greater visceral adiposity and metabolic impairment, which are
also influenced by race, sex and pubertal stage. Funding: This
work was supported by the CIBER Fisiopatologı́a de la Obesidad y
Nutrición (CB06/03) and the Instituto de Salud Carlos III, Fondo
de Investigación Sanitaria (FIS: grant number PI10/00747 and
PI13/02195).
P3-835
How Early are Vascular Changes in Obese Children
Among North Indian Population?
Krishna Kishore Umapathia, Sangeeta Yadava, Sanjay Tyagib,
T K Mishraa

aMaulana Azad Medical College, New Delhi, India; bG B Pant
Hospital, NeW Delhi, India

Background: Obese children are known to be at high risk for
vascular complications and there is paucity in Indian literature
regarding the onset and magnitude of vascular complications.
Carotid intima media thickness (cIMT) and Brachial artery
distensibility are known to predict future atherogenesis.Objective
and hypotheses: To compare vascular parameters of obese
children aged 5–18 years with age and sex matched controls and its
relationship with pubertal age.Method: 80 children, 40 obese and
40 age & sex matched controls 5–18 years recruited after approval
from Institutional Ethics Committee and informed assent/consent.
cIMT &brachial artery distensibility measured by echocardio-
graphy. Endothelial independent vasodilatation measured using
sublingual glycerlytrinitrate spray (GTN) and endothelial depen-
dent vasodilatation by reactive hyperemia. Results: Mean age was
similar in both cases and controls – 11.15G2.52 (M:FZ23:17). 19
(47.5%) were pre-pubertal (M:FZ10:9) and 21 (52.5%) were post-
pubertal (M:FZ13:8). BMI significantly higher in obese vs
controls (26.58G1.88 kg/m2 vs 17.58G1.72 kg/m2 – P!0.001).
Flow mediated vasodilatation significantly lesser in obese group
(2.0G0.06 vs 2.2G0.05 – PZ0.05). GTN induced vasodilatation
less in obese but not significant (4.6G0.23 vs 6.2G0.31 – PZ0.07).
cIMT significantly higher in obese (0.57G0.14 vs 0.38G0.07,
P!0.001). On comparing prepubertal and postpubertal obese,
FMD and GTN induced vasodilatation were comparable (PZ0.49,
0.22). cIMT significantly higher in postpubertal obese (0.60G0.13
vs 0.44G0.14, P!0.01) in comparison to prepubertal obese.
27/40(67.5%) obese (24 postpubertal and three prepubertal) had
cIMT greater than the normal cutoff of 0.49 mm. Conclusion:
Cohort of obese children have evidence of subclinical vascular
alterations as observed by decreased endothelial independent
vasodilatation and increased carotid intima media thickness. cIMT
is higher with pubertal onset indicating that with age and puberty,
there is further progression of atherogenesis. Thus indicating need
for early screening and intervention for cardiac morbidities.
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Prader-Willi Syndrome – A General Picture of 51 Cases
Simone Ito, Tiago Jeronimo dos Santos, Caroline Passone,
Ruth Franco, Durval Damiani

Instituto Da Criança, Universidade De São Paulo, Sao Paulo, Brazil

Objective and hypotheses: To describe the morphological
characteristics of patients with Prader-Willi Syndrome (SPW) who
have been followed in a Pediatric Endocrinology Outpatient
Clinic. Method: We performed a retrospective study on 51
patients evaluating the age of diagnosis, genetic mutation, use of
GH (rhGH), age of beginning of follow-up, and z-score of weight,
height and BMI. Data on their first and latest visit to our clinic
were compared. Results: 51 patients were analysed, and the mean
diagnosis age was 3.43 (G3.28) years old. The mean age of their
first appointment was 4.95 (G4.26) years old and the average time
of follow up was 6.45 (G5.24) years. The mean z-BMI at the
beginning and at the latest visit was 2.26 (G2.61 S.D.) and 2.97
(G1.58 S.D.) respectively. At the latest visit, their mean age
was 11.3 (G6.31) years old and the mean height was zK1.41
(G1.52 S.D.). Eighteen patients have never used rhGH, 15 had it
irregularly and 18 regularly for more than 2 years. Genetic
diagnosis: 17 of the patients have chromosome deletion, 14 have
maternal uniparental disomy. Nineteen patients did only the
methylation test. Discussion: Despite the early diagnosis of PWS,
it is noteworthy the delay between the diagnosis and the start of
follow-up, postponing the measures to minimize the weight gain.
An adequate coping since the time of diagnosis could introduce
the basic concept of the disease in order to avoid obesity and raise
adherence to accomplish diet restriction and effective rhGH
treatment. Conclusion: SPW is a rare disease that needs
specialized attention and a multidisciplinary team struggling to
minimise the deleterious effects of obesity, which is the cause of
bad quality of life and early death in these patients.
P3-837
Comparison of Two Family-Intervention (Parents
Only vs Parent and Child) in the Treatment of
Childhood Obesity
Joseph Meyerovitcha,b, Michal Yackobovitch-Gavana,b, Dafna Wolfb,
Moshe Phillipa,b, Shlomit Shalitina,b

aThe Jesse Z and Sara Lea Shafer Institute for Endocrinology and
Diabetes, National Center for Childhood Diabetes, Schneider
Children’s Medical Center of Israel, Petah Tikva, Israel; bSackler
Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Obesity in adolescence is associated with a 70%
likelihood of obesity or overweight in adulthood. Hence, effective
intervention programs for childhood obesity in high-risk
populations are needed. Objectives: i) To compare the efficacy
of two intervention strategies, involving parents only vs parent and
child, to a control group, in the treatment of childhood obesity.
ii) To identify clinical demographical and biochemical predictors
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for decreased BMI-SDS. Methods: 247 children with BMI: 85–99
percentile, 5–11 years, were recruited to the study. The
participants were randomized into three groups: parents only
(nZ84) or parents and child group (nZ89), who participated in
12-week meetings with a dietician and a psychologist, and a
control group (nZ74). Follow-up continued for 2 years. Changes
in anthropometric and clinical outcome were assessed. Results: 46
(52%), 45 (54%), 37 (50%), in the parents only, parents and the
control groups respectively, had completed 2 years follow-up. At
12 weeks, the decrease in BMI-SDS was significant only in the
intervention groups, and decreased from 1.74G0.31 to 1.66G0.36
in the parents’ group (P!0.001), and from 1.83G0.33 to 1.76G
0.36 in the parents and child group (PZ0.012), with no significant
change in the control group (1.73G0.32 to 1.70G0.31, PZ0.301).
After 2-years, decrease in BMI-SDS was significant only in the
parents and child group (BMI-SDS after two-years follow up:
1.56G0.46, PZ0.006). According to a stepwise linear regression
analysis, older age (bZ0.282, PZ0.012), lower baseline TSH levels
(bZK0.214, PZ0.049) and higher adiponectin levels at the end of
the intervention (bZ0.345, PZ0.002), were associated to greater
decline in BMI-SDS during the intervention. Conclusions:
A behavioural intervention program for the prevention and
treatment of childhood obesity that focuses on parents and
children was found to have significant positive short and long term
effects on BMI-SDS. Lower baseline TSH levels might predict
better short-term outcomes. Funding: Grant from the Institute of
research, Clalit Health Services.
P3-838
Bioavailable Vitamin D in Obese Children: The Role of
Insulin Resistance
Anna Grandone, Emanuele Miraglia Del Giudice, Grazia Cirillo,
Anna Di Sessa, Giuseppina Umano, Pierluigi Marzuillo,
Carlo Capristo, Laura Perrone

Second University of Naples, Naples, Italy

Background: Studies examining vitamin D levels in associ-
ation with childhood obesity usually do not concurrently measure
levels of vitamin D-binding protein and do not calculate the
unbound, bioavailable vitamin D, that is considered the fraction of
25-hydroxyvitamin D able to exert biological activity. Objective
and hypotheses: To evaluate in a group of children for the most
part obese i) the concentrations of both total 25-hydroxyvitamin D
and of the bioavailable fraction ii) the potential role of insulin
resistance in modulating the concentrations of bioavailable
vitamin D. Method: 63 obese children and 21 lean controls
were enrolled and the main metabolic parameters were investi-
gated. Total 25-hydroxyvitamin D and vitamin D-binding protein
were measured, two SNPs in the coding region of the vitamin
D-binding protein (rs 4588 and rs 7041) were studied and, using
these data, the vitamin D bioavailable fraction was calculated.
Results: Obese children showed total 25-hydroxyvitamin D levels
lower compared to not-obese children (21.3G6.7 ng/ml vs 29.6G
11.7 ng/ml; P: 0.0004). Bioavailable 25-hydroxyvitamin D levels,
on the contrary, were not different among obese and not obese
children (3.1G1.6 ng/ml vs 2.6G1.2 ng/ml; PO0.05). Insulin
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resistant children showed higher bioavailable levels of 25-hydroxy-
vitamin D compared to not insulin resistant children (3.4G
1.4 ng/ml vs 2.0G0.9 ng/ml; P: 0.013) and an inverse correlation
between insulin resistance and vitamin D-binding protein was
found (r: K0.40; P: 0.024). Conclusion: Our data i) show that
obese children, although have low concentrations of total
25-hydroxyvitamin D, present levels of bioavailable 25-hydroxy-
vitamin D similar to those of normal weight children
ii) demonstrate that this finding is due to a reduced concentration
of vitamin D-binding protein iii) suggest that the increased insulin
resistance usually present in obesity may be associated to this
reduction.
P3-839
Age at Menarche in Relation to BMI. Data from the
Hellenic Action Plan for the Assessment, Prevention
and Treatment for Childhood Obesity
Elpis Vlachopapadopouloua, Fotini-Eleni Karachalioua,
Theodora Psaltopouloub, Dimitra Koutsoukic, Yannis Maniosd,
Grigoris Bogdanisc, Vileelmini Karagiannie, Stefanos Michalacose

aDepartment of Endocrinology, Children’s Hospital P. A. Kyriakou,
Athens, Greece; bDepartment of Hygiene, Epidemiology and
Medical Statistics, University of Athens, Athens, Greece; cSchool of
Physical Education and Sports Science, University of Athens,
Athens, Greece; dDepartment of Nutrition and Dietetics,
Harocopion University of Athens, Athens, Greece; eDepartment of
Biometrics, Technological Educational Institute of Athens,
Athens, Greece

Background: A secular trend towards earlier menarche has
been observed. Objective and hypotheses: The correlation of
age at menarche with the BMI as well as the maternal age at
menarche and their BMI. Method: This is a cross-sectional study
conducted from October 2012–December 2013. A pre-selected,
representative elementary and high school cohort was derived,
using stratification and PPS methodology. Parents responded to
questionnaire and students were measured with high sensitivity
methods. IOTF cut offs were used. Data were analysed for 12 986
mothers and for 2 272 adolescents for which age at menarche was
available. All the variables used are binary (binomial, dichot-
omous) in nature. The menarche age of the subject and her mother
is Normal vs Early (!12 years). Results: Analysing the whole
group ‘early menarche’ had 27.5% of the girls as compared to
15.0% for the mothers (ORZ2.1 95% CIZ1.9–2.4). For the
sample of 2 272 girls with known age at menarche for the girl and
the mother, ‘early menarche’ had 32.9% of the girls and 17.7% of
the mothers (ORZ2.395% CIZ2.0–2.6). The correlation coeffi-
cient between the mother’s and the daughter’s age at menarche
equal to 0.375 (P!0.01).The percentage with ‘early menarche’ was
28.8% for normal weight girls and 43.1% for overweight/obese girls
(ORZ1.9, 95% CIZ1.6–2.3). ‘Early menarche’ had 61.0% of the
girls whose mother had early menarche as compared to 26.9% of
the girls whose mother had normal menarche (ORZ4.395% CIZ
3.4–5.3). In both generations the OR of the association between
age at menarche and BMI is of the same order. Conclusion: The
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most significant association is the effect of the mother’s age at
menarche to the daughter’s age at menarche. This generation has
‘early menarche’ in higher proportion than their mothers. BMI is
positively correlated with mother’s BMI and negatively associated
with age at menarche. Funding: This work was supported by an
EU grant MIS301205.
P3-840
Are Age and Initial BMI-SDS in Obese Children and
Adolescents Associated with the BMI-SDS Courses
During and after the Attendance of an Inpatient
Weight-Loss Program (LOGIC-Trial)?
Stephanie Brandta, Martin Wabitscha, Melanie Heitkampb,
Barbara Geilhofb, Helmut Langhofc, Martin Halled, Monika Siegriste

aDivision of Pediatric Endocrinology and Diabetes, Department of
Pediatrics and Adolescent Medicine, University Medical Center
Ulm, Ulm, Germany; bDepartment of Prevention, Rehabilitation
and Sports Medicine, Technische Universität München, Klinikum
rechts der Isar, Munich, Germany; cRehabilitation Clinic, Klinik
Schönsicht, Berchtesgaden, Germany; dDepartment of Prevention,
Rehabilitation and Sports Medicine, Technische Universität
München, Klinikum rechts der Isar; DZHK (German Centre for
Cardiovascular Research), Partner Site Munich Heart Alli, Munich,
Germany; eDepartment of Prevention, Rehabilitation and Sports
Medicine, Technische Universität München, Klinikum rechts der
Isar, Munich, Germany

Background: It has been discussed in literature, that being
severely obese and adolescent are predictive for failure in a
behavior based weight-loss program. Objective: To investigate
the association between age and initial BMI-SDS with BMI-SDS
courses during and after the attendance of an inpatient weight-loss
program. Design: The LOGIC-trial involves overweight and obese
children and adolescents (6–19 years), who participate in an
inpatient weight-loss program for 4–6 weeks. Height and weight
values were taken at the start (T0), at the end of the intervention
(T1) and one year after start of the intervention (T2). The study
sample includes nZ1.046 participants (T0). The recall rate at T2

was relatively high (54.6% of the original cohort). Missing BMI
values were replaced by baseline observation carried forward
method. Age at baseline (years) was grouped: 7–11 (nZ214); 12–
14 (nZ501); S15 (nZ331). BMI-SDS values at baseline were
grouped by using the 75th internal percentile (low vs. high). Linear
mixed effects model (piecewise linear function with a knot at T1)
was calculated. Results: BMI-SDS courses are significantly
determined by age and BMI-SDS at baseline. Older children
(S15 yrs) improved the least in reducing BMI-SDS under short-
term intervention compared to the younger participants
(independent of BMI-SDS at baseline). During 1-year follow-up
BMI-SDS increased in all participants. The strongest increase was
observed in 12–14 year-old children with a high BMI-SDS at
baseline. 12–14 years old children showed the smallest BMI-SDS
reduction during FU compared to the younger and older age
groups, independent of BMI-SDS at baseline. The BMI-SDS
difference (T0–T2) was K0.15 in children (12–14 years) with a low
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BMI-SDS and K0.05 in children with a high BMI-SDS at baseline.
Conclusion: Age and BMI-SDS at baseline determine the BMI-
SDS courses during and after the attendance of an inpatient
weight-loss program. The long-term success of an inpatient
weight-loss program was lowest in 12–14 years old children.
Funding: The LOGIC-study is funded by the non-profit
organization Else Kröner-Fresenius-Stiftung, Bad Homburg,
Germany and the German statutory pension insurance scheme,
Landshut, Germany.
P3-841
Turn off and Turn in: The Influence of Television
Viewing and Sleep on Lipid Profiles in Children
Despoina Manousakia, Sanyath Radjib, Tracie Barnettb,c,
Marie-Eve Mathieua,b, Katherine Gray-Donaldd,
Mélanie Hendersona,b

aUniversity of Montreal, Montreal, Canada; bCentre de Recherche,
CHU Sainte-Justine, Montreal, Canada; cINRS-Institut Armand-
Frappier, Laval, Canada; dMcGill University, Montreal, Canada

Background: Physical activity is beneficial to lipid profiles,
however the association between sedentary behaviours and
paediatric dyslipidaemia remains controversial. Understanding
these associations is critical given that youth are increasingly
engaging in sedentary pursuits, and are sleeping, on average, 1 h
less than children were 20 years ago. Objective and hypotheses:
To investigate whether various forms of sedentary behavior/sleep
predict lipid profiles in children over a 2-year period. Our
hypothesis is that sedentary behavior will adversely impact lipid
profiles in childhood. Method: Data from 630 children living in
Quebec, Canada, with at least one biological parent with obesity
(QUALITY cohort) were collected at both 8–10 years and 10–12
years. Sedentary behaviour, sleep time and moderate-to-vigorous
physical activity (MVPA) were measured over 7 days using
accelerometry, with sedentary behaviour defined as the average
minutes daily at !100 counts/min. Sleep time was derived from
accelerometer non-wear time. Screen time, computer/video game
use and TV viewing over the past 7 days were self-reported.
Adiposity was measured using DXA scan and dietary carbohy-
drate/fat intake by an average of three 24 h dietary recalls.
Outcomes included fasting total cholesterol, triglycerides, HDL-
cholesterol and LDL-cholesterol. Multivariable models adjusted
for MVPA, fitness, adiposity and diet. Results: Every additional
hour of TV time at baseline predicted a 7.4% (95% CIZ3.9; 10.9)
increase in triglycerides and 2.1% (95% CIZK3.7; K0.5) decrease
in HDL. These findings held true for triglycerides after adjusting
for adiposity, dietary carbohydrate and sugar-sweetened bev-
erages. Every additional hour of sleep predicted a 4.1% (95%
CIZK7.9; K0.3) decrease in LDL even after controlling for
sedentary behaviour and dietary fat intake. Conclusion: Higher
time spent engaged in TV watching and lower sleep appear to be
deleterious to childhood lipid profiles over time, even when taking
into account other major lifestyle habits. Funding: This work was
supported by the Canadian Institutes of Health Research (#OHF-
69442, #NMD-94067, #MOP-97853, #MOP-119512), the Heart
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and Stroke Foundation of Canada (#PG-040291) and the Fonds de
Recherche du Quebec – Sante.
P3-842
Hepatic Steatosis Influences Significantly the
Cardiovascular Risk in Children with Metabolic
Syndrome
Irene Rutiglianoa, Gianpaolo De Filippob, Roberta Vincic,
Christèle Kyhengb, Agostino Petraccaroa, Michele Conoscitorea,
Massimo Pettoello-Mantovania, Angelo Campanozzia

aDepartment of Medical Sciences, Pediatrics, University of Foggia,
Foggia, Italy; bAssistance Publique-Hôpitaux de Paris, Service de
Médecine des Adolescents, Hôpitaux Universitaires Paris Sud, CHU
Bicêtre, Le Kremlin-Bicêtre, France; cDepartment of Diagnostic
Imaging, Radiology, University of Foggia, Foggia, Italy

Background: Despite the metabolic syndrome in pediatrics is
a well recognized entity, there is no unanimous consensus on exact
value of MS to predict long-term cardiovascular risk. Hepatic
Steatosis (HS) is another emerging condition associated to
pediatric obesity. Objective and hypotheses: To evaluate the
prevalence of MS in a large pediatric obese population, assess the
relationship between MS and HS, and evaluating the possible role
of HS in defining the syndrome and modulating the cardiovascular
impact. Method: We studied 803 overweight and obese children
(395 girls and 408 boys, mean age 9.43G2.5 years, BMI z-score
2.23G0.53 with complete clinical and biological assessment. MS
was defined using criteria of American Heart Association. The
diagnosis and severity of HS was based on ultrasound scan. All
patients underwent an ultrasonography to measure carotidal
intima-media thickness (cIMT), a validated marker of subclinical
atherosclerosis. Results: The overall prevalence of MS was 13.07%
and was significantly higher in patients with MS: 40.9% vs 18.5%
(P!0.0001). Spearman’s correlation between HS grade and the
number of MS criteria was significant (rZ0.285 P!0.0001). No
statistical difference was recorded about cIMT and cIMT z-score
between patients with or without MS, until inclusion of HS as
additional criterion for the diagnosis of MS. In this case, there was
significant difference in cIMT and cIMT z-score between the two
groups. In multiple stepwise linear regression analysis, cIMT
z-score was better predicted by using HS grade and (rZ0.279,
adjusted R2: 2.6%, P!0.0001), than using only MS cluster.
Conclusion: HS should be used as additional criterion in
detecting pediatric MS phenotype at higher risk for long-term
cardiovascular morbidity.
P3-843
Increased Glucagon-Like Peptide-1 Response to Oral
Glucose in Prepubertal Obese Children
M Loredana Marcovecchio, Nella Polidori, Cosimo Giannini,
Tommaso De Giorgis, Francesco Chiarelli, Angelika Mohn

University of Chieti, Chiety, Italy
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Table 1. (for abstract P3-843)

Obese group Control group P-value

Fasting insulin (mU/ml) 15.9G10.6 6.5G2.0 0.02
Insulin AUC (mU/ml!120min) 8485G4354.8 3057G1195.3 0.005
GLP-1 AUC (ng/ml!120 min) 505.4G225.6 335.2G83.1 0.04
HOMA-IR 3.7G2.5 1.4G0.4 0.02
WBISI 4.7G2.5 9.3G2.7 0.002
HOMA-p 3.6G2.4 1.5G0.5 0.03
Insulinogenic index 4.8G3.8 0.6G0.4 0.007
Background: Over the last years a role for gastrointestinal
hormones, such as glucagon-like peptide (GLP-1), in the
pathogenesis of obesity and its complications, has been
hypothesized. However, there are few data for the paediatric
population. Objective and hypotheses: To assess whether there
is a difference in post-load GLP-1 response in obese children
compared to normal-weight peers and to assess the relationship
with insulin responses. Method: Ten prepubertal obese children
(five boys; mean age (GS.D.): 10.5G1.6 years; BMI-SDS: 2.2G0.5)
and ten controls (eight boys; age: 9.9G1.2 years; BMI-SDS:
K0.7G0.5) underwent a modified oral glucose tolerance test
(OGTT) to evaluate post-load (0–5–10–15–20–30–60–90–
120 min) glucose, insulin and GLP-1 responses. Insulin sensitivity
(HOMA-IR, WBISI) and secretion (HOMA-ß, insulinogenic
index) indexes, area under the curve (AUC) for glucose, insulin
and GLP-1 were calculated. Results: Obese children showed an
increased post-load GLP-1 release along with higher AUC insulin
and insulin secretion and resistance indexes. GLP-1 AUC was
associated with BMI-SDS (rZ0.45, PZ0.04), HOMA-IR (rZ0.53;
pZ0.01) and fasting glucose (rZ0.68; PZ0.001). Conclusion:
Obese children showed an increased GLP-1 response to oral
glucose. The increased GLP-1 response might likely represent a
compensatory mechanism to avoid post-prandial hyperglycaemia
and allow a normal glucose tolerance.
P3-844
The Risk of Metabolic Syndrome among Dyslipidemic
Children and Adolescents
Barbara Predieri, Giulia Colombini, Silvia Mazzoni, Patrizia Bruzzi,
Laura Lucaccioni, Lorenzo Iughetti

Paediatric Unit, Department of Medical and Surgical Sciences of
Mothers, Children and Adults, University of Modena & Reggio
Emilia, Modena, Italy

Background: Lipid assessment is emerging as a useful and
easy detectable tool to define the overall cardiovascular risk in
children and adolescents. Nevertheless, no all dyslipidemic
patients suffer the same cardiometabolic consequences. Objective
and hypotheses: To compare anthropometric, biochemical and
blood pressure variables among dyslipidemic children and
adolescents according to the presence of metabolic syndrome
(MetS). Method: 700 dyslipidemic children and adolescents
(median age 9.75, range 2.00–17.50 years) referred to our
endocrine outpatient clinic were screened for MetS according to
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Weiss’ definition. Anthropometric parameters (BMI-SDS and
waist-to-height ratio (WHeR)), systolic blood pressure (SBP), lipid
profile including LDL/HDL and TC/HDL ratios, fasting glycaemia
(G), insulin (Ins), G/Ins ratio (GInsR) and HOMA index were
collected for all the enrolled patients. Results: Among dyslipi-
demic patients, the prevalence of MetS was 8.71% (61/700).
Children and adolescents with MetS presented higher BMI-SDS
andWHeR than no-MetS patients (BMI-SDS 2.34G0.32 vs 1.29G
1.35, P!0.00; WHeR 0.62G0.05 vs 0.58G0.05, P!0.00). In MetS,
level of TG (150.11G66.43 vs 90.25G55.42 mg/dl, P!0.00),
TC/HDL (4.62G1.43 vs 3.69G1.18) and LDL/HDL (2.93G1.12
vs 2.34G0.98) ratios were higher and HDL-cholesterol levels were
lower (39.80G13.92 vs 53.04G13.66, P!0.00) than no-MetS.
Glucidic metabolism was more altered in MetS than no-MetS
(GInsR 6.63G7.04 vs 9.84G8.70, P!0.00; HOMA index 4.94G
4.23 vs 2.86G1.82, P!0.00). High SBP values defining hyperten-
sion were found in 74% MetS and in 22.5% no-MetS. Among all
dyslipidemic children, TG levels together with GInsR and HOMA
index were identified as independent predictive factors for MetS.
Conclusion: In our outpatient setting of dyslipidemic children,
the finding of highTG and low HDL levels helps in discriminating
patients with MetS, especially when associated with increased
BMI-SDS, insulin resistance and high SBP. Our data highlight the
presence of a cluster of conditions that concurrently increased the
cardiovascular risk already in childhood and, therefore, that had to
be globally investigated.
P3-845
RNAi as Tool to Study Molecular Mechanisms of
Metabolic Adverse Reactions in Caenorhabditis
Elegans
Manuela Hörnlea,b, Isabelle Hellwiga, Steve Hodgkinsonb,
Wolfgang Kaschkaa

aZentrum Für Psychiatrie/Südwürttemberg, Weissenau, Germany;
bUniversitätsklinikum Ulm, Ulm, Germany

Background: The introduction of second generation anti-
psychotic (SGA) drugs for the treatment of bipolar disorders has
been associated with metabolic adverse reactions. Many studies
cite significant weight gain as a common side effect, which is often
attributed to dysfunction of glucose homeostasis and the
development of dyslipidaemia. This in turn may trigger the early
pathogenesis observed for example in type-2-diabetes. Factors
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controlling energy metabolism are largely conserved between
mammals and the nematode Caenorhabditis elegans (C. elegans),
thereby providing a powerful model to delineate the molecular
pathways that lead to metabolic disorders. Objective and
hypotheses: Daf-3 is responsible for storage of fat. Method:
We established a tissue-specific molecular method (RNA
Interference; RNAi) in our lab for controlled and cell type-specific
silencing of protein synthesis in C. elegans. With this method it is
possible to block protein synthesis in specific development stages
of the worms. We used different C. elegans mutant strains which
lack key regulator proteins of the Insulin- and TGF-b-signaling
pathway to study the effects of their absence on tissue lipid
accumulation and other metabolic disorders. Results: Using GFP
silencing we confirmed the suitability of the RNAi-method to
study lipid metabolism at a single-cell-level. Further, studies in our
lab have shown that treatment of C. elegans with olanzapine, a
common antipsychotic drug resulted in significant weight gain just
as in human patients. A regulatory protein DAF-3 is thought to be
involved. Initial experiments indicate DAF-3 is necessary but not
sufficient for this side effect. Conclusion: C. elegans represents a
powerful model-system for medical research. Molecular
mechanisms leading to excessive storage of fat upon medication
are very complex. At least two or more proteins operate in concert
to cause this metabolic adverse reaction.
P3-846
Hypertriglicerydaemia in a Boy with Bardet-Biedl
Syndrome – Case Report
Malgorzata Wojcika, Katarzyna Rogulskab, Dawid Piotrowskib,
Agata Zygmunt-Gorskaa, Dominika Janusa, Jerzy B Starzyka

aDepartment of Pediatric and Adolescent Endocrinology, Chair of
Pediatrics, PAPI, Jagiellonian University Medical College, Krakow,
Poland; bStudents’ Scientific Group, Department of Pediatric and
Adolescent Endocrinology, Chair of Pediatrics, PAPI, Jagiellonian
University Medical College, Krakow, Poland

Background: Bardet-Biedl syndrome (BBS) is a rare auto-
somal ciliopathy characterised by retinal dystrophy, obesity, post-
axial polydactyly, renal anomalies, mental retardation and
hypogonadism as well as minor features, which include diabetes
mellitus, cardiac dysfunction and behavioural abnormalities.
Hypertriglyceridaemia in BBS patients has not been reported to
date. Objective and hypotheses: Presentation of the diagnosis
and treatment of hypertriglicerydaemia in a boy with BBS.
Method: Analysis of the clinical course on the basis of medical
records. Results: Male patient, at the age of 16 month with post-
axial polydactyly, obesity, recurrent upper airway infections,
isolated IgA deficit and severe gastroesophageal reflux disease
has been diagnosed with BBS type 2. Further examinations
revealed left ear hearing insufficiency, and severe mental, motor
and speech retardation, with accompanying autism. At the
moment of BBS diagnosis (16 months) laboratory testing revealed
isolated hypertriglyceridemia (triglycerides –TGL, 3.01 mmol/l,
N: 0.31–1.41 mmol/l), with with normal total cholesterol
(5.4 mmol/l, N: 2.75–5.95 mmol/l), LDL cholesterol (3.11 mmol/l,
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N: 1.65–3.41 mmol/l), and HDL cholesterol (0.94 mmol/l, N: 0.60–
2.05 mmol/l). Treatment with low fat diet was unsuccessful,
subsequent laboratory testing at the age of 10 years and 11 years
and 11 months revealed permanent elevated level of TGL (2.98
and 8.41 mmol/l respectively, N: 0.27–1.86 mmol/l), with normal
total, LDL and HDL cholesterol levels. There were no clinical, nor
laboratory features of insulin resistance: normal fasting serum
glucose level 4.4 mmol/l, fasting serum insulin level 2.13 mIU/ml,
HOMA index – 0.4. Family history was negative. Therefore
familial form and secondary hypertriglyceridemia were excluded.
Treatment with fenobirate has been started. Control laboratory
tests after 2 months revealed significant decrease of TGL
(1.82 mmol/l). No adverse effects of fenofibrate have been noticed.
Conclusion: This case study describes the first case of BBS with
hypertriglyceridemia which is a novel sign to the syndrome that
cannot be explained by accompanying diseases, diagnosed up todate.
Treatment with fenofibrate in BBS patients may be effective and safe.
P3-847
Uric Acid and Triglycerides/HDL Ratio as a
Predisposing Factor for Metabolic Syndrome
in Children
Maria Efthymia Katsa, Anastasios Ioannidis, Sofia Zyga,
Maria Tsironi, Paraskevas Koutsovitis, Athanasios Sachlas,
Petros Kolovos, Maria Magana, Maria Daratsianou, Andrea Paola,
Rojas Gil

Department of Nursing, Faculty of Human Movement and Quality
of Life Sciences, University of Peloponnese, Sparta, Greece

Background: Uric acid and Triglycerides/HDL ratio are an
important risk factor for cardiovascular diseases. Aim: To
investigate how Triglycerides/HDL ratio and uric acid are
correlated with children’s biochemical and anthropometric
characteristics, depending on the predisposition for metabolic
syndrome (MetSyn). Methods: 110 students, 6–12 years old,
living in Sparta-Greece, participated in our research. Anthropo-
metric and biochemical analyses were performed. Results: 39.1%
of children had BMI%S85% and 71.7% had waist circumference
(WC) %S95%. 3.64% had uric acid S5.5 mg/dl, 8.2% glucose
S100 mg/dl, 3.64% triglycerides S150 mg/dl, 12.7% cholesterol
S200 mg/dl while there was no child with HDL%40 mg/dl. The
triglycerides/HDL ratio was 2:1 in 3.6% and S3:1 in 3.6% of
children. 17.27% of them were predisposed for MetSyn. With
statistical importance (P!0.05) we found that in the total
population: the Triglycerides/HDL ratio was positively correlated
with cholesterol, LDL, ALT/SGPT, GGT and CAD (cholester-
ol/LDL); while uric acid increased WC% and triglycerides and
decreased HDL. With statistical importance (P!0.05) we found
that in the population of children without predisposition for
MetSyn: Triglycerides/HDL ratio was positively correlated with
body weight, uric acid, CAD and white blood cells; while uric acid
increased WC% and cholesterol and reduced HDL. In children
with predisposition for MetSyn, Triglycerides/HDL ratio was
positively correlated with CAD (P!0.001), while uric acid was
positively correlated with triglycerides (PZ0.003) and negatively
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with HDL (PZ0.023). Conclusions: Despite the fact that HDL
was normal in all children, triglycerides and uric acid levels were
increased in a small percentage of children, making them
important predisposing factors for the acquisition of metabolic
disorders. The deposition of visceral fat can supercharge the lipid
profile and raise the concentration of insulin, reducing renal
clearance, resulting in hyperuricemia. At the same time, uric acid
has a mechanistic role in atherosclerosis through the removal of
nitric oxide which may be an early indicator of endothelial
dysfunction and cardiovascular diseases.
P3-848
Increased Prevalence of 25-Hydroxyvitamin D
Insufficiency and Deficiency among Overweight and
Obese Children and Adolescents in Greece
Christos Giannios, Ioanna Farakla, Georgios Papadopoulos,
Eleni Koniari, Chrysanthi Papathanasiou, Penio Kassari,
Evangelia Charmandari
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Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece

Background: The prevalence of childhood obesity has
increased dramatically in the last decades and accounts for a
significant increase in morbidity and mortality in adulthood.
Objective and hypotheses: To determine the prevalence of
25-hydroxyvitamin D insufficiency and deficiency in overweight
and obese children and adolescents. Method: 350 (nZ350)
children and adolescents (153 males (M), 197 females (F)) were
recruited to participate in the study during the autumn months. Of
those, 34 had normal BMI (age: 9.66G0.47 year; BMI: 20.04G
0.39 kg/m2, F: 26, M: 8), 111 were overweight (age: 10.23G0.27 yr;
BMI: 23.02G0.31 kg/m2, F: 64, M: 47) and 205 were obese (age:
10.28G0.23 year; BMI: 28.48G0.38 kg/m2, F: 107, M: 98). The
concentrations of 25-hydroxyvitamin D and cardiometabolic
parameters were determined at 08:00 h following a 12-h fast.
Systolic and diastolic blood pressure was determined twice and the
mean was calculated. The study was approved by the Ethics
Committee and written informed consent was obtained by the
parents. Results: The concentrations of 25-hydroxyvitamin D
were sufficient (S30 ng/ml; 36.87G0.7 ng/ml) in 63 (18%)
children and adolescents, insufficient (20–29 ng/ml; 24.5G
0.24 ng/ml) in 132 (37.71%) and deficient (!20 ng/ml; 14.98G
0.29 ng/ml) in 155 (44.28%) subjects. Serum 25-hydroxyvitamin D
concentrations were significantly lower in overweight and obese
children and adolescents compared with their normal counter-
parts (Normal BMI: 24.06G1.48 ng/ml; Overweight: 23.94G0.84;
Obese: 21.48G0.61 ng/ml, P!0.03). Conclusion: 25-hydroxy-
vitamin D insufficiency or deficiency was observed in 82% of
overweight and obese children and adolescents. These findings
suggest that serum 25-hydroxyvitamin D concentrations should be
determined regularly in this population and substitution therapy
should be commenced when necessary. Funding: This work was
supported by the National Strategic Reference Framework (NSRF)
2007–2013.
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The Triglyceride-to-High Density Lipoprotein
Cholesterol Ratio in Overweight Korean Children
Yu Sun Kang, Eun-Gyong Yoo

CHA Bundang Medical Center, Seongnam, Republic of Korea

Background: Dyslipidaemia is related with the initiation and
progression of atherosclerosis in children, and the total cholesterol
(TC) and non-high density lipoprotein cholesterol (non-HDL-C)
are commonly used screening tools for identifying children with
dyslipidaemia. The triglyceride-to-high density lipoprotein choles-
terol (TG/HDL-C) ratio has recently been reported as a marker of
insulin resistance in obese children and adolescents. Objective
and hypotheses: To describe the TG/HDL-C ratio and related
factors in overweight and normal weight Korean children.
Method: Data from 405 Korean children (144 overweight
children, aged 9.1G1.9 years, and 261 normal weight children,
aged 8.8G1.8 years) were retrospectively evaluated. Glucose,
insulin, TC, HDL-C and TG levels were measured after overnight
fasting, and the TG/HDL-C ratio, non-HDL-C (TC – HDL-C) and
homeostasis model assessment of insulin resistance (HOMA-IR,
insulin (mU/ml) ! glucose (mmol/l)/22.5) were calculated.
Overweight was defined by BMI S85th percentile. Hypertrigly-
ceridemia was defined by TGS130 mg/dl (S10 years of age) or
S100 mg/dl (!10 years of age), and hypo-HDL-cholesterolemia
was defined by HDL-C!40 mg/dl. Results: Overweight children
showed higher TG (100.0G69.6 vs 73.9G40.0 mg/dl, P!0.001)
and lower HDL-C (52.1G11.3 vs 57.9G10.8 mg/dl, P!0.001)
levels than normal weight children. The prevalence of hyper-
triglyceridemia (35.4% vs 13.8%, P!0.001) and hypo-HDL-
cholesterolemia (13.2% vs 3.1%, P!0.001) was increased in
overweight children compared to normal weight children. The
TG/HDL-C ratio was higher in overweight group than normal
weight group (2.16G2.06 vs 1.35G0.87, P!0.001), and the
TG/HDL-C ratio correlated with HOMA-IR after adjusting for age
and sex (rZ0.567, P!0.001). The sensitivity of TC S200 mg/dl
and non-HDL-CS145 mg/dl for identifying those with TG/HDL-
C ratioS3 was 8.2% and 23.4% respectively. Conclusion: The
TG/HDL-C ratio is increased in overweight children, and it seems
to be related with parameters of insulin resistance. However, the
TC and non-HDL-C is not a sensitive screening tool or identifying
those with increased TC/HDL-C ratio.
P3-850
Waist Height Ratio as a Marker of Obesity and
Insulin Resistance in Adolescents
V Sri Nagesha, Rakesh Kumar Sahayb, Neelaveni Kuduguntib,
Vishnuvardhan Raoc, Syed Mustafa Hashmib, Aditya Vikramb,
Sania Jiwanib, Sana Hyderb

aCare Hospital, Hyderabad, India; bOsmania Medical College,
Hyderabad, India; cNational Institute of Nutrition, Hyderabad, India
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Background: Recent studies have shown a rising trend in
pediatric obesity. However, studies dealing with the ultimate
metabolic consequences of pediatric obesity and the means of
accurately predicting these consequences are limited. Objective
and hypotheses: To study the utility of WHtR as a marker of
insulin resistance. To validate the presently used cutoffs (S0.5)
and validate its utility in populations studies.Method: 96 children
of both sexes in the 11–16 years age group were evaluated for
lifestyle factors conducive to obesity, BMI, WC, WHtR, triceps
skin fold thickness and fat percentage measured and fasting
samples drawn for fasting insulin, glucose, lipids, adiponectin,
hs-CRP; & HOMA-IR was also calculated. Results: Waist height
ratio showed significant association with lifestyle factors, other
anthropometric markers and biochemical markers, (P!0.05),
except for adiponectin. 40 children out of the total 96 had a BMI
!85th centile, among whom, eight children had raised WHtR and
greater incidence of frequent snack consumption, family history of
obesity and increased fat percentage (P!0.05). When the entire
study group was divided into tertiles, the tertile withWHtR– 0.49–
0.53 had HOMA-IR and hs-CRP values similar to cut-offs
determined in previous studies. Conclusion: WHtR performed
as well as BMI and WC in assessing obesity and insulin resistance
in children. Children with normal BMI and high WHtR can still
have increased central obesity & consequent metabolic risks. The
presently used WHtR cutoff S0.5 for central obesity, correlates
well with insulin resistance and future cardiovascular risk. WHtR
has the potential to become ‘the anthropometric marker’ to define
insulin resistance and cardio-vascular risk in future community
studies. Funding: This work was supported by a research grant
from the Endocrine Society of India.
P3-851
Genotype and Clinical Characteristics in Korean
Patients with Prader-Willi Syndrome: A Single Centre
Study
Yoo-Mi Kim, Chong Kun Cheon, Su Young Kim

Department of Pediatrics, Pusan National University School of
Medicine, Pusan National University Children’s Hospital, Yangsan,
Republic of Korea

Background: Prader–Willi syndrome (PWS) is characterised
by neonatal hypotonia, hypogonadism, progressive obesity, short
stature, and mental retardation. This syndrome arises from a loss
of expression of paternally derived genes on chromosome 15q11–
13 region. Objective and hypotheses: The aim of this study was
to investigate clinical characteristics and their genotypes in Korean
patients with PWS.Method: The study included 46 PWS patients
diagnosed by clinical features and methylation test. And genetic
subtypes were distinguished by using fluorescence in situ
hybridisation (FISH). Birth history, auxological profile, clinical
features, neurodevelopmental state, radiologic findings, and
medication were reviewed, retrospectively. And BMI was analysed
in patients more than 2 years old age. Results: Total 46 PWS
patients, 27 patients were male and 19 patients were female. Their
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age at diagnosis was 1.8G3.7 years. 39 patients (84.8%) were
diagnosed within 1 year of age due to hypotonia and feeding
difficulty, but other seven patients were diagnosed at 3–15 years
old. FISH was performed in 39 patients and 29 paternal deletions
(73.7%) and ten maternal UPDs (26.3%) were noted. 21 males
(77.8%) undergone orchiopexy. 36 patients (78.3%) had received
recombinant human GH therapy, and the mean age at the start of
GH and duration of therapy were 2.7G2.9 and 3.3G2.4 years. 19
patients were obese (2.34G0.86, 19/37, 51.4%) and among them,
GH group was less obese than non-GH group (41.9%, 100%,
P!0.05). In GH group, early start group, who received GH from
one year of age, were less obese than later starte group (7.7% vs
66.7% P!0.05). 20 patients (43.5%) had scoliosis. One patient had
hip dysplasia, and one patient had pes planus. Six patients received
anti-epileptic drugs for epilepsy, and all of them were paternal
deletion. Two patients performed tonsillectomy due to sleep
apnoea. Conclusion: Our study showed that deletion was
common, and early GH therapy improved BMI of Korean PWS
patients. As PWS is a multi-systemic disorder, and there are
different manifestations according to time, persistent and systemic
monitoring should be needed.
P3-852
Comparison of the Insulin Resistance Index
HOMA-IR between Obese and Normal Children
Ghislain Rocheleaua, Aude Dewittea,b, Amelie Bonnefonda,
Jacques Weillb

aCNRS-UMR819, Lille Pasteur Institute, Lille, France; bPaediatric
Endocrine Unit, University Hospital, Lille, France

Background: Adult obese subjects are susceptible to an excess
of cardiovascular events due to insulin resistance through the
metabolic syndrome or hyperinsulinism itself. These deleterious
factors go on and amplify from childhood into adulthood. To the
best of our knowledge no comparison of insulin resistance indices
has been performed between obese and normal children.
Objectives: The main objective of this study is to compare the
insulin sensitivity index (HOMA-IR) of two cohorts of obese vs
non-obese children. The secondary goals consist in checking the
Gaussian distribution of the HOMA-IR index in non-obese and in
obese children, in one hand, and comparing components of the
metabolic syndrome in obese children with normal or with
increased HOMA-IR values, in the other hand. Methods: We
analysed 463 non-obese children (cohort FLVS) from 256 families
who were compared with 850 obese children from 602 families
(cohort OBE). Gaussianity (normality) distribution of HOMA-IR
was checked by Quantile-Quantile plot (Q-Q plot). Assuming
normality we considered as extreme children whose log HOMA-IR
values deviate plus or minus two standard deviations from the
mean. Results: When adjusted for sex, age and BMI, we found
that the 3rd and 97th centiles of HOMA-IR were 0.61 and 0.69
respectively in FLVS cohort. Using these thresholds, we classified
children in OBE cohort as hypersensitive to insulin (IH) (one out
of 850 children (0.1%)); sensitive to insulin (IS) (224 out of
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850 children (26.3%)); and resistant to insulin (IR) (625 out of 850
children (73.5%)). Normality of HOMA-IR was observed in both
FLVS and OBE cohorts, with few outliers. Components of the
metabolic syndrome are more present in the IR class than in both
IH and IS classes. Conclusions: For the first time an insulin
resistance has been compared between obese and normal children.
Given the variability of the definition of the metabolic syndrome,
the classification of obese children with respect to their HOMA-IR
values provides a useful tool especially with relevance to future
potential complications.
P3-853
Nonalcoholic Steatohepatitis Leading to Cirrhosis of
the Liver as a Complication of Hypothalamic
Disorders in a Course of Craniopharyngioma –
Case Report
Urszula Watrobinskaa, Anna Bendysz-Golatowskaa,
Elzbieta Moszczynskaa, Mieczyslaw Szaleckia,b

aDepartment of Endocrinology, Children’s Memorial Health
Institute, Warsaw, Poland; bFaculty of Health Sciences,
Jan Kochanowski University, Kielce, Poland

Background: Craniopharyngioma is low – grade malignant
tumour with high survival rate. Its incidence is 0.5–2.0 cases per
million persons per year. 30–50% of all cases occur in the
childhood. The tumour location leads to numerous complications
like deficits of pituitary function, impairment of vision,
neuropsychological deficits and obesity. Excess body fat is
observed in 40–50% of craniopharyngioma patients. Case
presentation:We present two patients after neurosurgery carried
out as treatment of craniopharyngioma with extreme obesity and
liver cirrhosis secondary to NASH. The first patient is a 17-years-
old girl and the second patient is now 27-years-old male who was
under the care of the Department of Endocrinology in the period
from 6 to 18 years of age. In the history both of them were in good
condition till age of 6. Since then the symptoms of CNS tumour
appeared. In case of the girl episodes of severe headache, vomiting
were observed and the tumour around the optic chiasm and in the
third ventricle was diagnosed. In case of the boy there were
diabetes insipidus, weight loss and hypersomnia. CTshowed cystic
tumour of the suprasellar region. After total resection of
craniopharyngioma symptoms of panhypopituitarism, diabetes
insipidus, hyperphagia and steady weight gain were observed. In
first six months after the operation the boy has put on weight by
35 kg. Attempts to modify the diet were unsuccessful. In a girl at
11 years of age the following examination revealed carbohydrate
intolerance, hyperinsulinism and features of fatty liver. In the 8th
year after the neurosurgery relapse of craniopharyngioma was
diagnosed. Patient underwent endoscopic fenestration of tumour
cyst.The rest of tumour has been identified, but her parents refused
radiotherapy. Both of them at 13–15 years of age began to show
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the symptoms of hepatopulmonary syndrome and liver failure.
Based on liver biopsy diagnosed with NASH, after that they
underwent liver transplantation. In the long term observation
patients are still obese. A qualification for the bariatric surgery is
considered. Conclusions: The aim of our study is to highlight
fatty liver disease as a significant problem in obese children with
hypothalamic damage caused by tumour. Thorough, long-term
observation of patients and performed examinations may allow for
early detection of progress from simple steatosis to steatohepatitis
and finally cirrhosis of the liver.
P3-854
Association of Sleep Habits and Risk Factors for
Metabolic Disorders in Children
Maria Magana, Sofia Zyga, Anastasios Ioannidis,
Athanasios Sachlas, Maria Efthymia Katsa, Anna Maria Pistikou,
Dafni Eleni Kougioumtzi Dimoliani, Maria Daratsianou,
Petros Kolovos, Andrea Paola Rojas Gil

Department of Nursing, Faculty of Human Movement and Quality
of Life Sciences, University of Peloponnese, Sparta, Greece

Background: Sleep is a complex and essential biological
process that is required on a daily basis for all humans, playing a
vital role in the maintenance of the homeostasis in short and long
term. Aims and objectives: To investigate the role of sleep hours
in correlation with risk factors for metabolic disorders in a
children population.Methods: The program was implemented in
949 children (5–12 years old) living in Sparta-Greece. The lifestyle
was determined by using specially designed questionnaires.
Anthropometric measurements were made. In 480 of them a
determination of the haematological and biochemical profile was
conducted. Results: 58.8% of the children go to sleep between
19.00–22.00 h, 37.8% between 22.00–2.00 h, and 3.3% after
midnight. After correlating all the measurements with sleep habits
with statistical significance (P%0.05), we arrived at the following
findings. Children that have breakfast start their night sleep earlier
than those who do not have breakfast. Children that consume
more fruits, vegetables and dairy products per week tend to sleep
earlier. Children who eat non-homemade food or consume fast-
food sleep early in the night less often. Children that were
prematurely born start their night sleep later. Children having less
anxiety or stress tend to sleep earlier in the evening. Furthermore,
it was found that the earlier a child goes to bed in the night the less
tired it feels when it wakes up in the morning. Children who sleep
late (after 22.00 h) were presented with higher BMI%, hip
circumference, WC%, blood pressure and glucose and urea levels.
Children who sleep after midnight have decreased platelets and
plateletcrit. Conclusions: In an effort to maintain body weight
and to prevent the metabolic, immunological and haematological
complications it is necessary not only to preserve an appropriate
diet and exercise program but also to keep adequate sleep hours.
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Plasminogen Activator Inhibitor-1 as a Marker of
Insulin Resistance in Obese Adolescents
Ozlem Engiza, Bulent Alioglub, Denizhan Bagrulc, Jale Karakayad,
Yıldız Bilge Dallarc

aDepartment of Pediatric Endocrinology, Ankara Training and
Research Hospital, Ankara, Turkey; bDepartment of Pediatric
Hematology, Ankara Training and Research Hospital, Ankara,
Turkey; cDepartment of Pediatrics, Ankara Training and Research
Hospital, Ankara, Turkey; dDepartment of Biostatistics, Faculty of
Medicine, Hacettepe University, Ankara, Turkey

Background: Obesity is considered to be a chronic inflam-
matory state in which the dysfunction of adipose tissue plays a
central role. Adipose tissue is known to express and secrete a
variety of products known as ‘adipokines’ including leptin,
adiponectin, resistin, and visfatin, as well as cytokines and
chemokines such as tumor necrosis factor-a (TNF-a), inter-
leukin-6, and monocyte chemoattractant protein-1. Objective
and hypotheses: The aim of this study is to evaluate the
inflammation markers and their correlation with insulin resistance
in obese adolescents. Method: 78 obese children (38 male; age
14.3G1.8 years) and 60 healthy adolescents (21 male; age 14.9G
2.2 years) were included in the study. BMI-SDS, waist/hip
circumference, blood pressure were recorded. Serum fasting lipid
profile, glucose, insulin, plasminogen activator inhibitor-1 (PAI-1),
TNF-a, adiponectin levels of obese adolescents were compared
with healthy controls. The homeostasis model assessment for
insulin resistance (HOMA-IR) was calculated as a marker of
insulin resistance. Results: Obese adolescents had significantly
higher serum triglyceride, LDL cholesterol, insulin, HOMA-IR and
PAI-1 and lower HDL-cholesterol and TNF-a levels compared
with controls. Serum PAI-1 levels positively correlated wih
HOMA-IR whilst serum TNF-a negatively correlated with BMI
and HOMA-IR in obese adolescents (P!0.05). The insulin
resistant group had higher BMI, insulin, PAI-1 and lower TNF-a
levels (P!0.05). Conclusion: Obese adolescents had significantly
increased PAI-1 levels as compared with the control group. A
positive correlation between PAI-1 levels and indices of insulin
resistance was demonstrated in this study. Our results suggest PAI-1
can be used as a marker of insulin resistance in obese adolescents.
P3-856
Relationship between Visceral Obesity and Plasma
Fibrinogen in Obese Children
Mona Hafeza, Sahar El Masryb, Noha Musaa, Marwa Fathyb,
Mona Hassana, Nayera Hassanb, Mahmoud Tareefb,
Mohamed El Husseinyb

aDiabetes, Endocrine and Metabolism Pediatric Unit, Cairo
University, Cairo, Egypt; bNational Research Center, Cairo, Egypt

Background: The prevalence of obesity in children and
adolescents has increased significantly worldwide with an
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alarming rise of its co-morbidities. The excess of visceral adipose
tissue is associated with hypertension, prothrombotic and pro-
inflammatory states leading to cardiovascular diseases. Aim of the
study: To find possible associations between visceral obesity and
plasma fibrinogen, as one of the cardiovascular risk factors, in
obese children. Subjects and methods: Our study included 43
obese children and 40 non-obese age and sex matched controls
who were subjected to a detailed history taking, complete physical
examination, anthropometric assessment, body composition
analysis, ultrasonographic measurement of visceral adipose tissue
and subcutaneous fat as well as laboratory measurement of plasma
fibrinogen. Results: The present study revealed significant higher
levels of fibrinogen in obese children than control (14.5C
5.1 mg/ml and 2.9C0.52 respectively) with P-value!0.01. More-
over, the obese group had highly statistical significant differences
in visceral fat (5.96C0.77 cm) and subcutaneous fat (2.66C
0.70 cm) than control (2.45C0.65 and 0.70C0.18 mg/ml respect-
ively) with P-value!0.01. In addition, fibrinogen had significant
positive correlation with BMI (rZ0.327), Waist/Hip ratio (rZ
0.394), fat percentage (rZ0.301), visceral adipose tissue (rZ0.323)
and subcutaneous fat (rZ0.301). Conclusion: There is highly
significant increase in the fibrinogen level, visceral and subcu-
taneous abdominal fat in the obese group than controls with
insignificant sex differences. Fibrinogen had significant positive
correlation with the different adiposity markers, blood pressure,
visceral and subcutaneous fat. Visceral adipose tissue is a stronger
predictor for cardiovascular risk compared to subcutaneous fat.
P3-857
Influence of GNRH Analogue on BMI in Girls with
Precocious Puberty
Heshmat Moayeri

Tehran University, Tehran, Iran

Background: Treatment with the gonadotropin – releasing
hormone (GnRH) agonist is the treatment of choice for central
precocious puberty (CPP). Objective and hypotheses: Concept
have been expressed that GNRH treatment may be associated with
increased BMI and it is controversial in some studies. Method:
We studied the height, weight, and BMI of 52 girls that the
majority of them had CPP. All patients were treated with GNRH
analogue over 12 months. The variables were evaluated at 0.6 and
12 months after initiation of treatment. Results: Before the
initiation of therapy the girls had a mean BMI S.D. score for
chronological age of 0.8G1.18 after 6 months of therapy. BMI S.D. s
was 0.82G1.15 and after 12 months was 0.82G1.28, the P-value is
0.909 and it is not statistically significant. Height S.D. score for
chronologic age was 0.41G1.65 before the initiation of therapy and
was 0.41G1.65 after 6 months and 0.43G1.6 after 12 months of
therapy. The P-value is 0.66 and it is not statistically significant.
Conclusion: GNRH analogue treatment in CPP is safe for BMI
and is increasing of BMI is not significant.
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Prevalence of Asthma Symptoms and Association
with Obesity, Sedentary Lifestyle and Sociodemo-
graphic Factors: Data from the Hellenic National Plan
for the Assessment, Prevention and Treatment of
Childhood Obesity
Feneli Karachalioua, Elpis Vlachopapadopouloua,
Theodora Psaltopouloub, Dimitra Koutsoukic, Ioannis Maniosd,
Grigoris Bogdanisc, Theodoros Sergentanisb,
Ioannis Panagiotopoulosa, Anastasia Papadopouloue,
Agelos Chatzakisb, Stefanos Michalakosa

aEndocrinology – Department of Growth and Development, ‘P&A
Kyriakou’ Children’s Hospital, Athens, Greece; bDepartment of
Hygiene, Epidemiology and Medical Statistics, University of Athens,
Athens, Greece; cSchool of Physical Education and Sports Science,
University of Athens, Athens, Greece; dDepartment of Nutrition and
Dietetics, Harocopion University of Athens, Athens, Greece;
eDepartment of Social Pediatrics, Children’s Hospital P. A. Kyriakou,
Athens, Greece

Background: The parallel increase in prevalence of asthma
and obesity in childhood has led to an increasing body of evidence
about a possible link between the two conditions. Objective and
hypotheses: To assess the prevalence of asthma symptoms in
a representative sample of Greek schoolchildren and to evaluate
its association with overweight/obesity as well as other socio-
economic, demographic and lifestyle factors. Method: This is a
cross-sectional study conducted from October 2012–December
2013. A pre-selected, representative elementary school cohort
(NZ11.751, age range 5.9–12.3 years) was derived, using
stratification and PPS methodology. Parents responded to
questionnaire and the approved Greek version of the ISAAC
core questionnaire and students were measured with high
sensitivity methods. IOTF cut offs were used to classify the
children. Socio-economic status index was calculated (SES index
range 0–13) on years of parental education, rented vs owned
residence, m2/person, number of vehicles Logistic regression was
applied using STATA 11.0. Results: The prevalence of asthma
symptoms was documented in 31% of population. Boys were 1.22
(CI: 1.13–1.33) times more likely to present with asthma
symptoms Overweight (odds ratio: 1.13, 95% CI 1.03 TO 1.25)
and obesity (odds ratio: 1.27, 95% CI: 1.11–1.46) were related to
the presence of asthma symptoms. Moreover, 1 year increase of age
increased the odds of asthma symptoms by 9.6% (CI: 0.94–0.98)
and an increase of 5 h/week of sedentary activities increased the
odds of asthma by 10.7% (CI: 1.01–1.13). Conclusion: A strong
association between presence of asthma symptoms and obesity
and sedentary activities was documented irrespectively of socio-
economic and regional (urban vs rural) factors. The findings stress
the importance of public health policies towards obesity
prevention and enhancement of physical activities in paediatric
populations in our country.
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Long-Term Effects of Neonatal Over-Nutrition
on Metabolic Equilibrium are Age and
Sex Dependant
Pilar Argente-Arizóna,b, Purificación Rosb,c, Francisca Dı́aza,
Esther Fuente-Martı́na,b, Vicente Barriosa, Julie A Chowena,
Jesús Argentea,b

aDepartment of Endocrinology, Instituto de Investigación la
Princesa, Hospital Infantil Universitario Niño Jesús,
CIBEROBN, Madrid, Spain; bDepartment of Paediatrics,
Universidad Autónoma de Madrid, Madrid, Spain;
cDepartment of Paediatrics, Hospital Universitario Puerta de
Hierro-Majadahonda, Madrid, Spain

Background: Neonatal over-nutrition (NON) can have a
long-term effects on energy homeostasis and some of these effects
may be sexually dimorphic. Objective and hypotheses: We
aimed to determine how NON affects body weight (BW), body
composition and cytokine levels throughout development and if
these changes are sexually dimorphic. We hypothesised that the
effects would be both age and sex dependant. Methods: At birth,
Wistar rats were organized into litters of four (NON) or 12
(control) pups (equal number males/females) and killed on
postnatal days (P) 10, 21 (weaning), 30, 50, 85 or 150. Serum
levels of adiponectin, leptin, insulin, interleukins (IL) six and 1b
and TNFa and cytokine mRNA levels in s.c. and visceral (V)
adipose tissue were measured. Results: At P10 BW was greater in
NON rats of both sexes (P!0.0001), continuing until P60. After
P90 NON again increased BW in males (P!0.0001). At P10 SC
was increased by NON, with females more affected than males
(P!0.0001). These effects were not found after P21, but at P150
NON again increased SC in males. At P21 NON increased V
(P!0.001) and males had more V than females (P!0.0001). The
effect of NON disappeared after P50 and returned in later
adulthood, but only in males. At P10 serum glucose (P!0.02),
insulin (P!0.0001), leptin (P!0.03) and adiponectin (P!0.0001)
were increased and IL1b (P!0.05) and TNFa (P!0.0006) levels
decreased by NON, with similar changes in cytokine expression in
s.c. None of these effects were found at P30. Thus, there is an early
effect of NON that dissipates and then reappears in males
after P90, increasing BW, V, s.c., serum leptin levels and TNF-a
gene expression in V. Conclusion: Early nutritional
modifications can have long-term effects that are both age and
sex dependant and that may possibly affect the aging of
metabolic homeostasis. Funding: This work was funded by
grants from Fondos de Investigación Sanitaria (grant numbers
PI100747, PI1302195), Ministerio de Ciencia e Innovación
(grant number BFU2011–27492), Centro de Investigación
Biomédica en Red Fisiopatologı́a de Obesidad y Nutrición
(CIBEROBN), Instituto de Salud Carlos III, and Fundación de
Endocrinologı́a y Nutrición.
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Metabolic Syndrome in Greek Adolescents and the
Effect of 6-Month Educational/Behavioural School
Interventions
Flora Bacopouloua, Vassiliki Efthymioua, Maria Papaefthymioua,
Georgios Landisa, George Palaiologosb, Maria Kakleab,
Ioannis Papassotirioub, George Chrousosa

aFirst Department of Pediatrics, Center for Adolescent Medicine and
UNESCO Chair Adolescent Health Care, Children’s Hospital Aghia
Sophia, Athens University, Athens, Greece; bDepartment of Clinical
Biochemistry, Children’s Hospital Aghia Sophia, Athens, Greece

Background: Data regarding the prevalence of metabolic
syndrome (MS) in Greek adolescents and the effect of school
interventions are scarce. Objective and hypotheses: To study
the prevalence of MS in a representative sample of Greek
adolescents and evaluate the impact of a 6-month educational-
behavioral intervention.Method: Cross-sectional anthropometric
data ((height, weight, waist circumference (WC)), blood pressure
(BP), fasting blood glucose (BG), triglycerides and HDL-
cholesterol, were assessed at baseline and following the interven-
tion in adolescents aged 12–17 years, as part of a ‘screening
program for MS characteristics in adolescents attending 27 high
schools in three municipalities of Attica, with the use of portable
telemedicine’ funded by the European Union. Intervention
consisted of educational sessions promoting healthy lifestyle by
a dietitian, exercise physiologist and psychiatrist, at the school
setting to all participants. Half of the students were randomized
to receive an additional intervention of daily consumption of
one fruit in classroom. Results: A total of 1 142 adolescents
participated in the study, of whom 572 received the added fruit
intervention. The prevalence of MS in the total sample was 2.7% at
baseline and 2.3% post-intervention. There was no change in MS
prevalence (2.5%) in the fruit intervention group, however there
was a statistically significant increase in HDL-cholesterol (15.5%,
P!0.001) and a decrease in WC (0.7%, PZ0.028) and diastolic BP
(2.8%, P!0.001) post-intervention. The prevalence ofMS in the 570
adolescents who did not consume fruit, decreased from 2.8 to 2.1%,
following the intervention, but this difference was not significant. In
this group, significant decreases were found inWC(0.7%,PZ0.037),
diastolic BP (2.6%, P!0.001) and triglycerides (3.4%, PZ0.009).
Interestingly, BMI and BG increased significantly in both groups
post-intervention.Conclusion: A 6-month school intervention had
a significant impact on abdominal obesity, diastolic BP and lipids,
but did not improve BMI and BG in the short term.
Table 1. (for abstract P3-861)

Whole study group

Fasting glucose (mg/dl) 92.9G9.4
Fasting insulin (mU/ml) 15.6 (10.3–22.6) 15
AUC glucose (mg/dl) 111.5G15.8
AUC insulin (mU/ml) 70.4 (100.5–120.4) 65
HOMA-IR 3.5 (2.4–5.1)
WBISI 0.32 (0.20–0.48) 0.
Insulinogenic Index 2.5 (1.4–5.3)
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Decreased Insulin Sensitivity and Secretion in Obese
Youth with High OGTT Derived 1 h Blood Glucose
M Loredana M Loredana, Elsa Marisi, Ilaria Di Giovanni,
Chiara De Leonibus, Francesco Chiarelli, Angelika Mohn

University of Chieti, Chieti, Italy

Background: Obese adults with normal glucose tolerance
(NGT) but 1-h post load glucose (1 hPG)S155 mg/dl have an
increased cardiometabolic risk. In children, preliminary data
suggest that 1hPGS132.5 mg/dl might identify those at higher
risk of type 2 diabetes. Objective and hypotheses: To assess
whether NGT obese youth with 1hPG S132.5 mg/dl (High-NGT)
have worse insulin sensitivity and secretion compared to obese
youth with 1hPG !132.5 mg/dl (low-NGT). Method: Oral
glucose tolerance tests (OGTTs) were performed in 202 obese
children (83 males, 82 prepubertal, mean age (S.D.): 11.1G
2.8 years, BMI-SDS: 2.23G0.52). Indexes of insulin sensitivity
(HOMA-IR, WBISI) and secretion (insulinogenic index), and the
area under the curve (AUC) for glucose and insulin during the
OGTT were calculated. Results: Ten (5%) youth had impaired
glucose tolerance. Among those with NGT, 38 (19.8%) were
classified as high-NGT (age: 10.9G2.7 years) and 154 as low-NGT
(age: 11.2G2.9 years). High-NGT youth showed higher fasting
glucose and AUC glucose and insulin, lower insulin sensitivity
(WBSI) and insulin secretion. Conclusions: These data suggest
that 1hPG S132.5 mg/dl may identify NGT youth with impaired
insulin secretion and insulin sensitivity, at increased risk for type 2
diabetes and other cardiometabolic complications.
P3-862
Diagnosis and Treatment of Familial
Hypercholesterolemia in Children – A Preliminary
Report
Agnieszka Brandta, Joanna Bautembach-Minkowskaa,
Matylda Henniga, Bartosz Wasęgb, Janusz Limonb,
Małgorzata Myśliwieca

aClinic of Pediatrics, Diabetology and Endocrinology, Medical
University of Gdansk, Gdansk, Poland; bDepartment of Biology and
Genetics, Medical University of Gdansk, Gdansk, Poland

Background: Heterozygous familial hypercholesterolemia
(FH) is an autosomal dominant genetic disorder occuring in
Low-NGT High-NGT P

91.9G9.8 95.9G7.2 0.02
.6 (10.0–22.7) 15.1 (10.3–21.4) 0.99
105.9G11.2 125.9G11.5 !0.001
.2 (41.3–99.0) 106.4 (55.9–127.1) 0.007
3.4 (2.3–5.1) 3.7 (2.5–5.2) 0.66
34 (2.37–4.99) 0.26 (0.18–0.38) 0.016
2.7 (1.5–6.5) 1.7 (1.2–2.9) 0.009
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1:500 people. Patients with FH have a high risk of premature
cardiovascular diseases. Today effective lipid-lowering therapies
are available and it is a chance to extend the life of patients.Aims and
objectives: The aim was to analyse the clinical data of children
with FH from the Clinic of Pediatrics, Diabetology and
Endocrinology and preliminary assesment of the effects of
treatment. Materials and methods: The study included children
with elevated cholesterol level. In 210 patients who had excluded
secondary causes of hypercholesterolemia, molecular testing for
mutation in LDLR and APOB genes was performed. Results: From
the 210 patients with hypercholesterolemia, aged between 3 and
18 years, FH was confirmed in 79 patients. In all patients, history
of cardiovascular diseases in family was positive. In physical
examination no specific symptoms for FH were seen. Age of
patients with FH was 9.8G4.1 years, and initially the average total
cholesterol level was 275G40 mg/dl, LDL 223G39 mg/dl, HDL
57G15 mg/dl, triglycerides 99G25 mg/dl. In 79% of patients in the
LDLR gene and in 21% in the APOB gene, mutations were found.
All patients with FH started diet. Treatment with statins in
59 patients and with statin and ezetimibe in four patients with FH
was started. The average level of total cholesterol in the control tests
after 12 weeks of treatment was 214G23 mg/dl, LDL 136G
18 mg/dl, HDL 55G12 mg/dl, triglycerides 89G27 mg/dl. In the
group of patients treated with pharmacological therapy, no adverse
side effects of the treatment were reported. Conclusions:
Hypercholesterolemia should be diagnosed and treated as soon as
possible. Therapy consisting of diet, statins and ezetimib is a safe
form of therapy in children. It is necessary to continue monitoring
the efficacy and safety of therapy. Fundingl: Narodowe Centrum
Nauki UMO-2013/09/B/NZ5/02786.
P3-863
Metabolic Syndrome Risk Factors in Obese Children
and Adolescents
Shahnoza Azimovaa, Gulnora Rakhimovaa,b

aCenter for the Scientific and Clinical Study of Endocrinology,
Tashkent, Uzbekistan; bTashkent Institute of Physicians’
Post-graduate Study, Tashkent, Uzbekistan

Objective and hypotheses: The work was initiated to
perform integral assessment of metabolic syndrome (MS) risk
factors in obese children and adolescents. Method: We examined
Uzbek 100 children and adolescents with exogenous-constitutional
obesity (ECO) aged from 6 to 16 years (mean age 11.7G0.25); 54
(54.0%) boys and 46 (46.0%) girls among them. To develop
prediction scale we used a modification of Bayesian probability,
method for standardization of intensive parameters. Results: MS
risk is 8.5 times higher with triglycerides (TG) S1.7 mmol/l; it is
5.3 times higher with HDL !1.03 mmol/l, 3.1 times higher with
BMIO97th percentile and 2.6 times higher with HbA1cO6.7%.
MS risk increases by 2.7 times with early onset of obesity (under
10 years), by 3.4 times with ECO duration O5 year, and by
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2.9 times with SHBG!70 nmol/l for boys and !100 nmol/l for
girls. Analysis of relative risk (RR) and etiological fraction (EF) of
MS risk factors demonstrated that TGS1.7 mmol/l (RRZ8.47;
EFZ88.19%) and HDL !1.03 mmol/l (RRZ5.30; EFZ81.15%)
almost completely precondition MS. Very high and high
precondition of MS could be seen with BMIO97th percentile
(RRZ3.07; EFZ67.44%), and HbA1cO6.7% (RRZ2.60; EFZ
61.54%) and IA O3.0 (RRZ2.16; EFZ53.64%), respectively. MS
is moderately preconditioned by obesity duration ranging from 5
to 10 years, obesity onset age O10 years, MAU ranging from 30 to
100, fasting glycemia (S5.0), diastolic blood pressure S85 Hg
mm, SHBG!20 for boys and !30 for girls. Conclusion:
Children and adolescents aged under 16 years with high TG, low
HDL, BMIO97th percentile, high HbA1c and obesity duration
O5 years are at MS high risk. TGS1.7 mmol/l and
HDL!1.03 mmol/l almost completely precondition MS. BMIO
97th percentile, and HbA1cO6.7% and IAO3.0 are associated
with very and high MS precondition.
P3-864
A Systemic Approach for the Management of the
Program Entitled ‘Development of a National System
for the Prevention and Management of Overweight
and Obesity in Childhood and Adolescence in Greece’
Penio Kassaria, Panagiotis Papaioannoub, Evangelia Charmandaria

aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDepartment of
Informatics, University of Piraeus, Piraeus, Greece

Background: The prevalence of obesity has increased
dramatically in Greece in the last two decades, and more than
35% of children and adolescents are currently overweight or obese.
Prevention could be the key strategy for controlling the current
epidemic of obesity. Objective and hypotheses: Prevention is
the main scope of the Program entitled ‘Development of a
National System for the Prevention and Management of Over-
weight and Obesity in Childhood and Adolescence in Greece’ (MIS
370545), which is funded by the National Strategic Reference
Framework (NSRF) 2007–2013. The Program is endorsed by the
Ministry of Health and the Research Center of the National and
Kapodistrian University of Athens Medical School. It is
implemented by the Division of Endocrinology, Metabolism and
Diabetes, First Department of Pediatrics, ‘Aghia Sophia’ Children’s
Hospital, which serves as a National Center for the Prevention and
Management of overweight and obesity in childhood and
adolescence. Method: The soft systems methodology (SSM) is
a systemic approach for dealing with real-world complex or
problematic situations. SSM is used to manage the complexity
raised by the interaction of the center, the primary stakeholders
and the external environment consisting of the hosting hospital,
other hospitals, paediatricians, partners, collaborating
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organizations, societies and others, which all together form an
integrated whole. Applying SSM’s CATWOE statement (Clients,
Actors, Transformation, Worldview, Owner, Environmental
Constrains) and modelling the problem at different abstraction
levels, also serves as a means to understand the whole system.
Results: The methodology was instrumental in augmenting our
understanding of the systemic interaction of the system’s elements
and the underlying structures associated with the Center’s internal
and external operating environment. Conclusion: The method-
ology illustrated the communication arrangements, which
contribute to delays in system flows that impact the operating
effectiveness of the procedures associated with the management of
overweight and/or obese children. Funding: The Program entitled
‘Development of a National System for the Prevention and
Management of Overweight and Obesity in Childhood and
Adolescence in Greece’ (MIS 370545), is funded by the National
Strategic Reference Framework (NSRF) 2007–2013.
P3-865
Waist Circumference to Body Height is a Suitable
Measure of Cardiovascular Risk in Overweight and
Obese Children
Vira Yakovenkoa,b, Ulrike Teufela, Laura Henna, Markus Bettendorfa,
Georg F Hoffmanna, Juergen Grulich-Henna

aChildren’s Hospital, University of Heidelberg, Heidelberg,
Germany; bChildren’s Hospital, University of Wuerzburg,
Wuerzburg, Germany

Background: Several methods have been used to evaluate the
risk of cardiovascular diseases in obese children. Both BMI and
waist-to-hip ratio were suggested as risk factors. However, they did
not prove to estimate the risk for cardiovascular events in
adulthood. Recent studies suggest that the ratio of waist
circumference to body height (WHtR) is a more reliable predictor
for cardiovascular risk in 6-10-year old children (Kuba et al. 2013).
Objective and hypotheses: To evaluate WHtR as an indicator
for cardiovascular risk factors in 8–18 year old children with
overweight and obesity. Furthermore changes in WHtR during an
obesity intervention program were studied. Method: The study
included 93 children and adolescents between 8 and 18 years with
a BMI above the 85th percentile who participated in an outpatient
obesity program. WHtR was considered critical if it exceeded a
value of 0.5. The children received individual nutritional and
exercise counseling and were examined before start of the program
and after 6 months. Results: The mean WHtR was 0.58C0.07 in
obese children, and significantly lower in overweight children
(0.51C0.04, P!0.001) before the intervention. It decreased
significantly after weight loss in obese children (0.55C0.08) as
well as in overweight participants (0.47G0.03). WHtR correlated
significantly with HOMA index, leptin, uric acid, adiponectin, and
systolic blood pressure. Weight loss also lead to an improvement
in these cardiovascular risk factors. Conclusion: In summary, our
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data indicate that WHtR is a reliable marker for cardiovascular risk
factors in children and adolescents. Funding: This work was
supported by DAAD, Germany (grant number A/11/96804).
P3-866
The Effectiveness of a Comprehensive and
Personalized Plan of Action in the Prevention and
Management of Overweight and Obesity in
Childhood and Adolescence
George Papadopoulosa, Ioanna Faraklaa, Sophia Bakopouloua,
Christos Gianniosa, Eleni Kouia, Alexandra Georgioua,
Stamatis Romasa, Eleni Terziogloua, Eleni Koniaria,
Chryssanthi Papathanasioua, Penio Kassaria, Nicolas Nicolaidesa,
Elena Critselisa, Yannis Maniosb, Evangelia Charmandaria,c

aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDepartment of
Nutrition, Harokopio University of Athens, Athens, Greece;
cDivision of Endocrinology and Metabolism, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Obesity in childhood and adolescence rep-
resents a major health problem of our century, and accounts for
a significant increase in morbidity and mortality in adulthood.
Objective and hypotheses: To investigate the effectiveness of a
comprehensive and personalized plan of action in the prevention
and management of overweight and obesity in childhood and
adolescence. Method: 470 children and adolescents (mean ageG
SEM: 9.9G0.2 years; 205 males, 265 females; 274 prepubertal, 196
pubertal), who attended an out-patient clinic for the prevention
and management of overweight and obesity, were studied
prospectively for one year. According to their BMI, subjects
were classified as obese, overweight or of normal BMI. All subjects
were evaluated by a multi-disciplinary team at frequent intervals,
and received comprehensive personalized advice on diet, exercise
and psychologic management. Detailed endocrinologic evaluation
was performed at the beginning and the end of the study. The
study was approved by the Ethics Committee and written
informed consent was obtained by the parents in all cases.
Results: At initial evaluation, 64% of subjects were obese, 29%
overweight and 7% of normal BMI. A significantly higher number
of boys were obese compared with girls (74% vs 56%, P!0.001),
while a higher number of girls were overweight compared with
boys (33% vs 23%, P!0.001). Preadolescent children were more
likely to be overweight than adolescents (32% vs 25%, PZ0.044).
The onset of weight gain had been observed beyond the age of
5 years and was progressive throughout childhood and adoles-
cence. Following 1 year of the multi-disciplinary management
interventions, obesity decreased from 64 to 51%, normal BMI
increased from 7 to 16%, and cardiometabolic indices improved
substantially. Conclusion: A comprehensive and personalized
multi-disciplinary management plan is effective in decreasing the
prevalence of obesity in childhood and adolescence. Funding:
This work was supported by the National Strategic Reference
Framework (NSRF) 2007–2013.
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P3-867
Insulin Resistance in Adolescents with Screen
Addiction and Attention-Deficit/Hyperactivity
Disorder
Ozge Koprulua, Sukran Darcanb, Burcu Ozbaranc, Emsal Atac,
Yasemin Altinoka, Samim Ozenb, Damla Goksenb

aDepartment of Pediatrics, Ege University School Medicine, Izmir,
Turkey; bDepartment of Pediatric Endocrinology, Ege University
School Medicine, Izmir, Turkey; cChild and Adolescent Psychiatry,
Ege University School of Medicine, Izmir, Turkey

Background: Screen (TV, tablet, smartphones, internet, video
games, PC etc.) addiction is a growing problem in child health.
The effect on insulin-glucose metabolism is not well known yet.
Objective and hypotheses: To investigate the insulin resistance
in screen addicted children. Method: We studied 108 children
and adolescents aged 13.72G1.95 years (range 11–17 years).
Participants were divided into three groups according to ADHD
and Computer Addiction scales (group 1: ADHD and screen
addicted group 2: ADHD group 3: control group). There were an
equal number of obese and non-obese cases in these three groups.
Clinical assessments included insulin resistance measured by
HOMA-IR, auxology, blood lipids, body fat analysis. All cases
wore pedometer for 3 days to measure the daily physical activity.
Carbohydrates, fat and calorie intake was calculated with a
nutrition program. Results: The mean weight and BMI SDS was
1.75G2 and 1.6G1.7 respectively. Daily active energy consump-
tion was 747G532 kcal in screen addicted group and 511G
384 kcal in non-addicted group (P!0.05). Duration of physical
activity was 2.6G1.7 h in computer addicted group and 1.7G1.1 h
in non-addicted group (P!0.05). Mean energy intake was 2051G
656 kcal in computer addicted group and 1778G536 kcal in non-
addicted group (P!0,05). HOMA-IR values of the patients ranged
from 0.62 to 16.46 while the average was 3.45G2.7. There was no
effect of ADHD and computer addiction to the HOMA-IR
values (P: 0.228). HOMA-IR value of the computer addicted non-
obese ADHD cases was 1.9G0.6 whereas non addicted non-obese
ADHD cases was 1.3G0.5 (P: 0.012). In order to show the effect
of ADHD on HOMA-IR values, non obese ADHD cases were
compared with cases without ADHD. The HOMA-IR values of
ADHD cases was 1.3G0.5 while cases without ADHD was 2.7G
1.9 (P: 0.006). Conclusion: Computer addiction causes insulin
resistance whereas activity decreases this effect. Funding: Ege
University Scientific Research Committee 2013-BAP-017.
P3-868
Ketogenic Diet in Paediatrics: Work in Progress
Paola Miglioranzi

Private Practice, Verona, Italy

Background: The effects of carbohydrate-restricted (keto-
genic) diets on metabolic parameters in children have been
incompletely assessed. Objective and hypotheses: Effective
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treatment options for childhood obesity are limited and the risk of
significant co-morbidities increase sharply with age, especially in
paediatric population where growth is normally still occurring.
The purpose of this study was to evaluate the feasibility, the
efficacy and the safety of a high-protein, low-carbohydrate, low-fat
ketogenic diet (K diet) in the treatment of morbidly obese children.
Method: Eight children, aged 10–15 years, were recruited to
follow a K diet. Anthropometric data (waist, neck, abdomen, hips,
thighs, arm circumference, weight, height, BMI) were collected at
enrolment, after 10 days of diet, during reintroduction of food and
throughout the course of the whole study during the various visits.
The study is still ongoing. Diet composition was monitored and
recorded at each visit and ketosis was kept under control. Blood
tests and liver ecography were performed at the beginning of the
study. The multiphase dietetic protocol was combined with a
nutritional supplement for alkalinisation. Results: The observed
clinically meaningful reduction of body weight, in the subjects
included in the study, was primarily associated with a reduction of
the waist circumference. The K diet appears to be an effective
method in overweight children and may be a feasible and safe
alternative for children’s weight loss.
P3-869
Severe Hypothalamic Obesity in a Girl with
Craniopharyngioma – Case Report
Monika Obara-Moszynskaa, Marek Haratb,c, Marek Niedzielaa

aDepartment of Pediatric Endocrinology and Rheumatology,
Poznan University of Medical Sciences, Poznan, Poland;
bDepartment of Neurosurgery, Tenth Military Research Hospital
and Polyclinic, Bydgoszcz, Poland; cLudwik Rydygier Collegium
Medicum, Nicolaus Copernicus University, Bydgoszcz, Poland

Background: Hypothalamic obesity is a form of obesity
syndrome associated with a variety of hypothalamic disorders
including intracranial tumors, infections, trauma, vascular
problems and hydrocephalus and acquired or congenital
functional defects in central energy homeostasis. The pathogenetic
mechanisms underlying hypothalamic obesity are multifactorial.
Weight gain results from the hypothalamus damage, which leads
to excessive apetite and low metabolic rate, multiple pituitary
hormonal deficiency, hypomobility and insomnia. Aims: The aim
is to present a 20-year-old female who underwent neurosurgical
operation in the age of 11 years because of craniopharyngioma and
manifested severe obesity thereafter (BMIO50 kg/m2). Case
presentation: The girl in the age of 10 years was referred to
endocrinologic outpatient clinic because of height deceleration
and weight gain. In the age of 11 years craniopharyngioma (max.
diameter 30 mm) was diagnosed. Postsurgically she developed
multihormonal pituitary insufficiency and excessive appetite. The
girl was on hormonal substitution therapy. With time the
disturbed energy balance led to severe obesity with complications
like insulin resistance, scoliosis, knee valgus and low self-
assessment. The pharmacological treatment with metformin,
orlistat, alpha-glucosidase inhibitor and psychological therapy
did not bring weight loss. The BMI was critical 52 kg/m2. In the
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age of 19 years she underwent very unique neurosurgical
operation. The stimulator for deep brain stimulation into the
nucleus accumbens septi of the brain was installed. The aim of this
intervention was to modify the appetite control. The operation was
successful. The weight loss was significant - from a total weight of
150–130 kg. Since that time the weight is stable. The most
important fact is that the self-assessment has been changed. The
motivation improved and there is no obsessive thinking about
eating. The treatment of hypothalamic obesity is very difficult. The
deep brain stimulation gives a chance of better appetite control
which seems to be the main problem in the disease.
P3-870
The Changes of Neuroendocrine Status in Children
with Different Forms of Obesity
Olga Zagrebaevaa, Anzhalika Solntsavaa, Hanna Mikhnoa,
Helena Dashkevichb

aBelarusian State Medical University, Minsk, Belarus; bTenth City
Clinical Hospital, Minsk, Belarus

Background: Obesity is accompanied with the development
of serious complications, including behavioural disorders. Obesity
with impaired neuroendocrine status confirmed, but papers
describing these interactions are a bit. Objective and
hypotheses: To compare the state of neuroendocrine status in
children with various forms of obesity and normal weight control
to the evaluation of central hormonal regulators of energy balance.
Method: We examined 315 children (236 obese, age 14.56G2
years, BMI 32.86G5.1 kg/m2; 79 normal weight (control), 14.51G
2.2 years (PZ0.95), 19.9G2.5 kg/m2 (PZ0.0001)), observed in
the endocrinology department of University clinic (Minsk) in
2013–2015. Obese children were divided into subgroups: simple
(14.35G2 years, BMI!35 kg/m2) and morbid obesity (15.6G1.6
years, O35 kg/m2)). Patients underwent determination of dopa-
mine, ghrelin, serotonin, neuropeptide Y, leptin and insulin levels
with calculation of HOMA-IR. Results were processed using SPSS
18.0. Results: Obese children showed a significant increase of
dopamine values increase with increasing BMI as compared with
the control ((pa-kZ0.012), (pm-kZ0.0001) (pa-mZ0.009)).
Leptin levels children with morbid and alimentary obesity were
significantly higher than control ((pa-kZ0.0001) (pa-mZ0.0001),
(pm-kZ0.0001)). There were a significant decrease in the values of
ghrelin in obese children ((pa-kZ0.0001), (pm-kZ0.0001)). A
reduction of neuropeptide Y levels were showed in children with
morbid and alimentary obesity compared to control ((pm-aZ
0.0001), (pa-kZ0.0001) (pm-aZ0.1)). Leptin levels positively
correlated with BMI (alimentary – rsZ0.26, PZ0.005; morbid –
rsZ0.57, PZ0.0001) and HOMA-IR (alimentary – rsZ0.24,
PZ0.04, morbid – rsZ0.41, PZ0.002). Serotonon, ghrelin and
NPY levels in severe obese patients were correlated with the
presence of parental obesity (rsZ0.43, PZ0.0 2, rsZK0.26,
PZ0.03 and rsZK0.39, PZ0.03 respectively). Conclusion:
Obese children had higher levels of dopamine and leptin with
the reduction of NY and ghrelin concentrations.
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Body Composition and Metabolic Risk Factors in
Preschool Children
Mina Latevaa,b, Ralitsa Popovaa,b, Sonya Galchevaa,b,
Miglena Georgievaa,b, Violeta Iotovaa,b

aMedical University Varna, Varna, Bulgaria; bUMHAT ‘St. Marina’,
Varna, Bulgaria

Background: Recently childhood obesity shows trends of
lowering age at start. Preschool children are still very physically
active. A possible association between total and abdominal obesity
and metabolic risk at preschool age could be of value for
preventive measures. Objective and hypotheses: To investigate
the relationship between body composition and some metabolic
risk factors at preschool age. Method: A total of 40 (50% boys)
healthy preschool children were invited for participation (mean
age 5.31G0.74 years). Body weight, height and waist circumfer-
ence (WC) were measured using standard procedures. BMI was
assessed by CDC references. A questionnaire was filled in by the
parents. Children’s physical activity was measured by pedometry.
Fasting blood samples were collected and lipids, BGL, insulin,
SHBG, adiponectin (ADN), leptin were measured. DXA of the fat
mass (FM) was performed. Results: Children with overweight/
obesity were 30% of all (17.5% obese), and 10% were underweight.
Children completing the recommendation for at least 10 000
steps/daily during the week were 9.7%, and during the weekends –
16.1%. FM (g) correlated positively with BMI and WC (P!0.001).
When the IDEFICS reference (www.ideficsstudy.eu) was used to
rank ADN results as low (first quartile), lower levels of adiponectin
correlated with weight, BMI and WC (P!0.001), with fasting
insulin (rZ0.458, PZ0.032) and HOMA-IR (rZ0.533, PZ0.015).
There was a significant correlation between FM and lower ADN
(rZ0.737, P!0.001) and with the same approach with elevated
leptin levels (rZ0.602, PZ0.005), as well as with elevated
triglycerides (rZ0.461, PZ0.041), controlled for sex and age.
Lower ADN correlated also with tissue fat (rZ0.432, PZ0.045),
FM (rZ0.469, PZ0.028), and with WC (rZ0.490, PZ0.021),
after controlling for physical activity. SHBG correlated inversely
with weight (rZK0.428, PZ0.033), BMI (rZK0.449, PZ0.025)
and WC (rZK0.540, PZ0.005). Conclusion: To summarise,
metabolic risk in preschool children is established and highly
associates with both FM and physical activity. Funding: This work
was supported by the Ministry of Health Fund ‘Medical Science’.
P3-872
Evaluation of Alternatives to OGTT to Assess Glucose
Intolerance and Diabetes in an Obese Paediatric
Population
Eglantine Elowe-Gruaua, Thérèse Bouthorsa, Gael Vadnaı̈a,
Mihaela Buzdugaa, Daniel Laufera, Manuela Decarlia, Sylvie Borloza,
Sophie Stoppa-Vauchera, Franziska Phan-Huga, Michael Hauschilda,
Nelly Pittelouda,b
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aDivision of Pediatric Endocrinology, Diabetology and Obesity,
Department of Pediatric Medicine & Surgery, Centre Hospitalier
Universitaire Vaudois (CHUV), Lausanne, Switzerland; bEndocri-
nology, Diabetes & Metabolism Service, Centre Hospitalier
Universitaire Vaudois (CHUV), Lausanne, Switzerland

Background: Screening for glucose intolerance (GI) or type 2
diabetes (T2D) is recommended for obese children over 10 years of
age (or onset of puberty) in the presence of S2 of the following
risk factors: family history of T2D in a first- or second-degree
relative, high risk ethnicity, signs of insulin resistance (IR) or
associated conditions, or maternal gestational diabetes. The
diagnostic importance of HbA1C levels is still controversial in
children and adolescents. Aims and objectives: To evaluate the
prevalence GI and T2D among a cohort of obese paediatric
patients in Switzerland using Oral Glucose Tolerance Test
(OGTT), and to assess the utility of alternative tests (i.e. single
fasting blood sample for glucose, insulin, HOMA-IR and HbA1C)
as compared to the OGTT. Methods: All the patients with a BMI
z-Score above C2 S.D.s (WHO references) had OGTTand HbA1C
measurement performed. Risk factors for diabetes were evaluated.
Results: 148 patients included: mean age was 12 (range 3.2–18)
and mean BMI z-score was C2.92 S.D.s (range 2.0–12.9). 34
patients (23%) had normal OGTT, 84 (57%) had IR, 28 (19%) had
GI and 2 (1.4%) had T2D. 19 patients (68%) of the GI group and
both T2D patients had normal fasting glucose levels. Ten patients
(7%) had HbA1C S7.5% and poor correlation with OGTT
diagnosis of GI or T2D. Among the patients diagnosed with GI, 13
(46%) did not belong to the risk-group according to the ADA
guidelines, nor did the two patients diagnosed with T2D.
Conclusions: 20% of this large cohort of obese Swiss children
had either GI or T2D when tested with OGTT. Remarkably, more
than half would have been missed using fasting glucose
measurements alone. Further, HbA1C level in children does not
seem to correlate well with the diagnosis obtain with OGTT.
Additional statistical analysis is ongoing to further elucidate these
results.
P3-873
Sex Differences in the Pubertal Response to
High-Fat Diet
Alejandra Freire-Regatilloa,b, Pilar Argente-ARizóna,b,
Francisca Diaza, Vicente Barriosa, Angeles Arevaloc, Jesús Argentea,b,
Luis Miguel Garcı́a-Segurac, Iñigo Azcoitiad, Julie A Chowena

aDepartment of Endocrinology, Instituto de Investigación la
Princesa, CIBEROBN, Hospital Infantil Universitario Niño Jesús,
Madrid, Spain; bDepartment of Paediatrics, Universidad Autónoma
de Madrid, Madrid, Spain; cInstituto Cajal, CSIC, Madrid, Spain;
dDepartment of Biological Science, Universidad Complutense,
Madrid, Spain

Background: It is well known that ingestion of a high fat diet
(HFD) can induce rapid weight gain and metabolic imbalances.
However, males and females are not equally susceptible to these
effects. Furthermore, an individual may be more prone to gain
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weight during specific developmental periods. Aims and
objectives: We aimed to analyse the response to the acute
exposure to a HFD during pubertal/adolescent period and to
determine whether males and females respond differently.
Methods: Adolescent C57bl/6 mice of both sexes were placed
on a HFD or low fat diet (LFD) for eight days. Body weight,
adipose tissue mass and glycaemia were measured at sacrifice and
serum was collected. Serum insulin, leptin, interleukin (IL)6 and
TNFa levels were determined by multiplex assays. Results: A
greater number of kilocalories were ingested by the HFD group
compared to the LFD groups of both sexes, with this being
significant in females (P!0.03), and with males eating more than
females regardless of diet (P!0.0001). No significant effect on
weight gain or adipose tissue mass was found. However, HFD
increased glycaemia in males (HFD: 132G7 vs LFD: 100G
5 mg/dl; P!0.002), but not in females (HFD: 106G6 vs 100G
3 mg/dl). Although insulin, leptin and TNFa levels increased with
the HFD, especially in males, this was not significant. In contrast,
IL6 levels decreased with HFD in males (P!0.002). Conclusion:
During the pubertal/adolescent period in mice, there is a rapid
response to HFD intake with males being more susceptible than
females. Funding: This work was funded by grants from Fondos
de Investigación Sanitaria (PI100747; PI1302195), Ministerio de
Ciencia e Innovación (BFU2011–27492), Centro de Investigación
Biomédica en Red Fisiopatologı́a de Obesidad y Nutrición
(CIBEROBN), Instituto de Salud Carlos III, and Fundación de
Endocrinologı́a y Nutrición.
P3-874
Relation between Thyroid Function Tests and
Cardiometabolic Risk Factors in Childhood Obesity
Dogus Vuralli, Esra Tapci, Yildiz Bilge Dallar

Ankara Research and Training Hospital, Ankara, Turkey

Background: It is known that obese children are at higher risk
in terms of cardiovascular diseases when compared with normal
weight children. Recent studies emphasizes on the fact that there is
a relation between TSH and several cardiovascular risk factors in
obese children. Objective and hypotheses: The aim of the study
is to investigate the relation between cardiometabolic risk factors
and thyroid function tests in obese children. Method: 148 obese
children with a BMIO95 percentile, 128 overweight children with
a BMI between 85 and 95 percentile and 142 children with a
BMI!85 percentile were evaluated in terms of thyroid function
tests and cardiometabolic risk factors. The mean age of patients
was 11.2G2.3 years (range: 7–18 years). BMI, waist circumference,
systolic and diastolic blood pressures, serum lipid levels, fasting
blood glucose and insulin levels, CRP, homocystine, lipoprotein A,
fibrinogen levels were evaluated as cardiometabolic risk factors.
OGTT was done in order to evaluate glucose metabolism
disorders. Results:When compared with normal weight children,
TSH levels were higher, sT4 levels were lower and sT3 levels were
higher in obese children. When the obese patients were divided
into three groups according to the severity of obesity as slight-
moderate–severe, sT4 levels were lowest and TSH levels were
highest in the severely obese group when compared with the other
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two groups and control group. A significant positive correlation
was found betweenTSH levels and BMI-SDS, waist circumference,
systolic blood pressure, HOMA-IR, serum triglyceride, total
cholesterol, LDL, homocystein, lipoprotein a levels. When
corrected according to age, gender, puberty stage and BMI-SDS,
it was found that TSH was correlated with impaired glucose
tolerance, impaired fasting glucose and insulin resistance.
Conclusion: The thyroid function dysfunction and increased
TSH levels in obese children could be related to dyslipidaemia,
insulin resistance, impaired glucose metabolism and other
increased cardiometabolic risk factors.
P3-875
İnsulin Infusion Treatment Option in Severe
Hypertriglyceridaemia Induced Pancreatitis
Ala Üstyol, Mehmet Emre Atabek, Hasan Ali Yüksekkaya,
Meltem Dorum

Necmettin Erbakan University, Konya, Turkey

Background: The risk of pancreatitis increases when
triglyceride levels rise above 1 000 mg/dl. This requires particular
attention in subjects with type 2 diabetes, which is accompanied by
elevated triglyceride levels in one in every two patients. Apheresis,
a treatment option in pancreatitis developing secondary to
hypertriglyceridemia, is expensive and not available in every
centre. Another option, heparin administration, may result in
rebound hypertriglyceridaemia. Thirdly, continuous insulin
infusion is an alternative option in these patients. Case
presentation: Continuous insulin infusion was applied in the
treatment of pancreatitis developing secondary to severe hyper-
triglyceridemia (6 695 mg/dl) in an adolescent who had been
diagnosedwith type 2 diabetes several years previously but had been
left untreated. He was screened for lipoprotein lipase mutation and
no mutation was detected. At the 14th h of infusion, triglyceride
levels decreased by 80% (to 1 110 mg/dl), with no complications.
Conclusion: Insulin infusion is an inexpensive, fast and safe form
of treatment in severe hypertriglyceridaemia induced pancreatitis.
P3-876
Obesity has a Significant Impact on
Hyperandrogenemia Only after Puberty in
Korean Girls
Min Jae Kang, Young Suk Shim, Yeon Joung Oh, Il Tae Hwang,
Seung Yang

Hallym University College of Medicine, Anyang, Republic of Korea

Background: As metabolic complication and polycystic
ovarian syndrome due to childhood obesity is rising, the role of
hyperandrogenemia (HA) and hyperinsulinism is receiving
attention. Objective and hypotheses: The aim of this study
was to investigate the presence or absence of obvious HA
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according to pubertal status and to find potential etiologic
determinants of HA in Korean obese girls. Method: We analysed
91 subjects aged 6–17 years (prepuberty, nZ54; puberty, nZ37).
Each girl was classified as being either normal weight (NW) or
obese (OB) according to Korean growth standard. Blood test was
performed early in the morning after at least 8 h of fasting to
measure glucose, insulin, androgens, gonadotropins, and sex
hormones. Results: Hyperinsulinaemia and high homeostasis
model assessment of insulin resistance (HOMA-IR) values were
found regardless of pubertal status in OB girls. The plasma levels
of free testosterone (FT) and dehydroepiandrosterone sulfate
(DHEAS) were markedly higher in OB girls compared to NW girls
in puberty (FT, PZ0.018; DHEAS, PZ0.060) but not in
prepuberty (FT, PZ0.127; DHEAS, PZ0.180). The significant
related factor to HA in puberty was the body mass index z-score
(PZ0.002) and progesterone level (PZ0.003). But HOMA-IR,
luteinising hormone levels were not relevant to HA in pubertal
girls. Conclusion: Since OB pubertal girls had HA, further follow-
up is mandatory to see the metabolic and reproductive
consequences and to determine whether weight control is the
important factor for prevention of HA-related complications. And
OB prepubertal girls did not show HA in the present study but
they should be regularly monitored because they already had
hyperinsulinaemia.
P3-877
Higher Hb1Ac in Obese Prader-Willi Syndrome
Patients vs Obese Controls
Caroline Passone, Tiago Jeronimo dos Santos, Simone Sakura Ito,
Marina Ybarra, Louise Cominato, Ruth Franco, Durval Damiani

Instituto Da Criança Do Hospital Das Clinicas Da Faculdade De
Medicina Da Universidade De São Paulo, São Paulo, Brazil

Background: Obesity in Prader-Willi Syndrome has peculiar
features associated to reduced lean body mass which could confer
different metabolic characteristics. Objective and hypotheses:
The aim of this study is to describe and to compare the metabolic
profile in obese patients and obese Prader-Willi syndrome patients
(OPWS) followed in a Pediatric Endocrinology outpatient clinic.
Method: 45 obese and 22 OPWS patients between 8 and 20 years
old were evaluated in a cross-sectional study. We compared them
according to cholesterol and triglycerides levels, as well as glycated
hemoglobin (A1c) and fasting glucose. Results: The mean age of
the 67 patients was 14.1 (G3.2) years old, 45 are male and the
mean z-BMI was C3.1DP (G0.6DP). Both groups did not differ
in gender, age and z-BMI. The metabolic profile in OPWS vs obese
patients showed: higher LDL-c level (LDL-cS130 mg/dl) 18.2!
11.1%, lower HDL-c level (!40 mg/dl) 36.4!46.7%, and lower
hypertriglyceridemia (S150 mg/dl) 13.6!24.4% respectively; but
there was no significant difference between both groups. There was
a significant difference (P!0.001) in abnormal Hb1Ac (S5.8%)
between OPWS (73.3%) and obese patients (7.1%). Only one
patient in each group had high fasting glucose (O100 mg/dl).
Conclusion: There is a high prevalence in both groups of
inappropriate cholesterol levels. Moreover, Hb1Ac could be an
important tool to evaluate glycemic profile in OPWS patients.
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Obese Children and Adolescents: Reasons for
Non-compliance with Follow-up Scheduling
Chrysoula Drosatou, Elpis-Athina Vlachopapadopoulou,
Feneli Karachaliou, Eirini Dikaiakou, Elli Anagnostou,
Ioanna Patinioti, Vassilios Petrou, Stefanos Michalakos

Department of Endocrinology Growth and Developement,
Children’s Hospital P. & A. Kyriakou, Athens, Greece

Background: Non-compliance is a major issue for treatment
failure in childhood obesity. Objective and hypotheses: To
identify the barriers of adherence to weight management
programs, of obese children and adolescents. Method: A
descriptive, ongoing study based on phone recorded question-
naires with the use of information from the medical records. The
study group consisted of 85 overweight and obese children and
adolescents (M/FZ46/39) with mean present age 15.5 years
(S.D.Z2.6), that failed to complete their weight management
programs in a hospital based pediatric outpatient clinic. Analyses
were conducted using SPSS statistical software (version 19.0).
Results: 56% of the interviewees declared that they first visited the
outpatient clinic on parents’ initiative and 40% of them after a
pediatricians’ referral. 20% attended in order to investigate
whether there was any medical pathology, 40% only for nutritional
support and consultation and 40% for both. Mean percentage of fat
at 1st visit was 38.3. Most common reasons for treatment
abandonment were children’s denial to return to the clinic
(32.9%), difficulties in scheduling consultations due to parents
and patients activities (29.4%) and long time of transportation
(20.0%). In almost half of the cases (50.6%) there was a weight
reduction in comparison to the one they had during treatment.
However in 71.8% of the cases parents reported that their child
was still overweight. In 15/85 children there were related disorders
with most common being psychological ones and difficulties in
getting dressed (ten/15 children). Conclusion: Time limitations
both for the children and parents and practical difficulties are the
main reasons for not completing the weight management
program. Pediatric endocrine departments can collaborate with
primary care providers and offer obesity clinics or group therapy at
a local level in order to assure increased compliance with minimal
inconvenience for the family.
P3-879
Cardiometabolic Risk Factors in Overweight/Obese
Children and Adolescents and Family History of
Cardiovascular Disease
Zacharoula Karaboutaa, Dimitrios Papandreoub, Areti Makedoua,
Israel Roussoa, Fani Athanassiadou-Piperopouloua

aSecond Academic Paediatric Department, University General
Hospital AHEPA, Thessaloniki, Greece; bDepartment of Natural
Sciences & Public Health, Zayed University, AbuDhabi, United Arab
Emirates
54th Annual Meeting of the ESPE
Background: Global prevalence of childhood obesity has
increased from 4.2 to 6.7% in recent decades. Dyslipidaemia
predisposes to cardiovascular disease (CVD) in adults. Family
history (FH) of CVD is used as a screening tool for dyslipidaemia
in children/ adolescents, however with controversial sensitivity.
Objective and hypotheses: Purpose of the study was to identify
and examine the effects of possible cardiovascular (CV) risk factors
in overweight/obese (OW/O) and normal weight (NW) children/
adolescents with FH of CVD. Method: Anthropometrical,
biochemical indices, FH of CVD were obtained from 68 healthy
children/adolescents aged 7–13 years old. SPSS software was used
for statistical analysis. Results: 35/68 were OW/O, 33 were
NW.15/35 OW/O and 8/33 NW had positive FH of CVD. Systolic
blood pressure (SBP), waist circumference (WC), triglycerides
(Tg), hsCRP, fasting blood insulin (FBI) and HOMA-IR were
found statistically significantly higher in the OW/O group
compared to the NW one. High density lipoprotein (HDL-C),
apolipoprotein A (Apo(A)) were statistically significantly lower in
the OW/O children /adolescents compared to their normal peers.
Paradoxically, total Cholesterol (TCh) was statistically signi-
ficantly higher in the NW children/adolescents. FBI, hsCRP levels
and WC were significantly higher in the OW/O children/
adolescents with FH of CVD compared to the ones without. No
difference was found between OW/O and NW groups in low
density lipoprotein (LDL-C), fasting glucose, apolipoprotein
B (Apo(B)) and diastolic blood pressure (DBP). TCh and SBP
were found to be independently associated with obesity
(negatively, ORZ1.965(1.935, 2.97), P!0.031 and positively
ORZ1.045(1.016, 1.074), P!0.002 respectively). FH of CVD
was not related to any CV risk factors. There was a trend that
controls have breastfed longer and their parents had lower BMI
values. Conclusion: Dyslipidaemia, insulin resistance, elevated
SBP and increased WC appear in OW/O children/adolescents.
Using a FH of CVD to screen for dyslipidaemia misses a significant
percentage (30–60%) of children with dyslipidaemia. Universal
screening of lipid profiles in children is recommended. Preventing
obesity can lead to lower CV risk in children/adolescents.
P3-880
Healthcare Professionals’ Perception of Overweight
in Preschool-aged Children
Gianni Boccaa, Eva Corpeleijnb, Jasper Broensa, Ronald Stolkb,
Pieter Sauera

aDepartment of Pediatrics, Beatrix Children’s Hospital, University
Medical Center Groningen, Groningen, The Netherlands;
bDepartment of Epidemiology, University Medical Center
Groningen, Groningen, The Netherlands

Background: Childhood obesity is still increasing worldwide.
Early recognition of overweight or obesity in children by
healthcare professionals is of utmost importance, allowing
interventions to start at a young age. Objective and hypotheses:
We studied whether healthcare professionals adequately perceive
preschool children’s overweight and whether this is influenced by
their own BMI. Method: Healthcare professionals received a
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questionnaire containing pictures and sketches of seven preschool
children with body weights ranging from underweight to morbidly
obese. The professionals rated the pictures on a five-point scale
from ‘too heavy’ to ‘too light’. Concurrently, at each picture,
healthcare professionals assigned one from sevne sketches most
adequately depicting the child’s body shape. Healthcare pro-
fessionals’ height and weight were self-reported and BMI was
calculated. Groups were made based on quartiles: low (Q1),
average (Q2 and Q3), or high BMI (Q4). Results: Of the 716
questionnaires, 353 (49.3%) were returned and 346 (48.3%) were
used for analysis. Healthcare professionals most often chose
sketches lighter than the correct one. Depending on the healthcare
professionals’ BMI group, the overweight child was perceived as
‘normal weight’ by 74–79% of the healthcare professionals. The
obese children were rated correctly by 44–52% of the healthcare
professionals, but as ‘normal weight’ by 14–15% of them. The
morbidly obese child was adequately assessed by 93–98% of the
professionals. Healthcare professionals in the lowest BMI group
less frequently perceived the underweight child as too light,
compared to professionals in the average BMI group (PZ0.01).
Conclusion: Independently of their own BMI, healthcare
professionals are unlikely to adequately perceive overweight in
preschool-aged children. The lack of identifying overweight or
obese children may hinder early intervention. Funding: The study
was sponsored by an unrestricted grant from Hutchison
Whampoa Limited, Hong Kong. The study sponsor had no role
in i) the study design and conduct; ii) the collection, management,
analysis and interpretation of the data; iii) writing the abstract; and
vi) the decision to submit the abstract.
P3-881
Evaluatıon of the Relationship between Serum
Adropın Levels and Blood Pressure in Obese Children
Ayça Altıncıka, Oya Sayınb

aClinic of Pediatrics, Denizli State Hospital, Denizli, Turkey;
bDepartment of Biochemistry, Faculty of Medicine, Dokuz Eylul
University, Izmir, Turkey

Background: The prevalence of obesity and related cardio-
vascular comorbodities are increasing rapidly. Adipokines play the
major role on the pathogenesis of obesity related inflammation
and hypertension. Objective and hypotheses: The aim of the
study was to evaulate the serum adropin levels in obese children
and to determine the relationship between adropin levels and
blood pressure in pediatric age group. Method: 40 obese children
(mean age: 12.5G2.5 years; male/female ratio: 18/22) and 15
healthy control (mean age: 15G3.14 years; male/female ratio:
5/15) were included to the study. Serum adropin levels, laboratory
and clinical variables were compared. Ambulatory blood pressure
monitoring were performed to obese subjects. Relationship
between adropin levels and blood pressure variables were
examined. Results: Serum adropin levels were significantly
lower in obese subjects than healthy controls (193.56G94 vs
289G187 pg/ml, PZ0.03). Adropin levels were correlated
negatively with BMI z-score (rZK0.56, PZ0.034). There were
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no correlation between serum adropin levels and laboratory data
in obese subjects. Five of the patients (12.5%) were non-dipper,
nine of the patients (22.5%) had hypertension. There were no
significant correlation between serum adropin levels and blood
pressure data. Conclusion: Serum adropin levels were signi-
ficantly lower in obese children, however there were no correlation
between serum adropin levels and blood pressure variables.
Further studies are needed to determine the role of adipokines on
blood pressure.
P3-882
Adipocyte Fatty Acid Binding Protein is Related to
Weight Status and Metabolic Risk Markers in
Childhood Obesity
Jakob Kaepplinger, David Petroff, Sabine Herget, Sandra Reichardt,
Andrea Grimm, Jürgen Kratzsch, Susann Blüher

University of Leipzig, Leipzig, Germany

Background: Adipocyte fatty acid binding protein (aFABP)
regulates intracellular transport of fatty acids and seems to be
involved in the pathogenesis of the Metabolic Syndrome. aFABP
overproduction leads to increased cholesterol and triglyceride
accumulation and to higher expression of pro-inflammatory
genes. In adults aFABP seems to promote insulin resistance and
atherosclerosis, and aFABP levels are significantly higher in obese
compared to lean subjects. Fat mass, lipid markers and
inflammatory markers are also associated with aFABP levels.
However, metabolism of aFABP in children/adolescents is poorly
understood. Objective and hypotheses: We investigated the
correlation between circulating aFABP and several markers of
weight status and of metabolic risk in a well characterized cohort
of overweight or obese adolescents. Method: 28 adolescents aged
13.5–18.5 years with a BMIS90th percentile according to national
reference values were included. Weight, height, waist and hip
circumferences were measured following standardized procedures,
and a fasting blood sample was taken to measure insulin, glucose,
transaminases, lipids, free fatty acids, uric acid and aFABP.
Pearson’s correlation and linear models were determined using
the R package. Results: aFABP was correlated with BMI-SDS
(0.48 (0.13, 0.72); PZ0.0095) and waist-to-height ratio (WHtR)
(0.63 (0.33, 0.81), PZ0.00036). A correlation was also observed
with HOMA-IR (0.52 (0.19, 0.75), PZ0.0044) and the dependence
remained significant after correcting for sex and pubertal stage.
Some markers of metabolic risk were significantly correlated (gGT
0.48 (0.13, 0.73), PZ0.0091; uric acid 0.46 (0.11, 0.71) PZ0.013;
HDL-C K0.39 (K0.66, K0.01) PZ0.043; triglycerides 0.38 (0.01,
0.66), PZ0.047), whereas others were not (cholesterol PZ0.32;
LDL-CPZ0.12; free fatty acidsPZ0.68). aFABP did not depend on
gender, age or pubertal stage in obese adolescents.Conclusion:Our
data provide evidence that aFABP in obese adolescents – as in adults
– is associated with weight status as well as insulin resistance and
metabolic riskmarkers. Funding: This work was supported by the
Federal Ministry of Education and Research, Germany (Integrated
Research and Treatment Center IFB ‘AdiposityDiseases,’ FKZ:
01EO1001).
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Investigating Predisposing Factors for Childhood
Obesity
Maria Magana, Kleopatra Routsi, Sofia Zyga,
George Panoutsopoulos, Anastasios Ioannidis, Maria Tsironi,
Anna-Maria Pistikou, Dafni-Eleni Kougioumtzi-Dimoliani,
Petros Kolovos, Andrea Paola Rojas Gil

Department of Nursing, Faculty of Human Movement and Quality
of Life Sciences, University of Peloponnese, Sparta, Greece

Background: Childhood obesity is considered to be an
epidemic in developed countries that can negatively affect
children’s health and psychology. Aims and objectives: To
investigate the nutritional and environmental factors that lead to
the presence of childhood obesity and its complications.
Methods: A total of 949 students, 3–12 years old, living in
Sparta–Greece, have participated in our research. Their lifestyle
and eating habits were determined by using specially designed
questionnaires. Anthropometric and blood pressure measure-
ments were performed. Results: 33% of children were classified as
overweight or obese, while 65% had waist circumference (WC) %
O90%. 36% of the boys and 29.9% of the girls were found
overweight or obese (PZ0.05). As for the eating habits, 8% of the
total population does not eat breakfast, 15.5% eat ‘fast-food’ more
than four times a week, 30% consume one fruit per week and 44%
consume vegetables in a daily basis. With statistical significance
(P%0.05) we observed all the following findings. BMI% was
greater in children who skip breakfast, consume fruits, legumes,
grains, rice, pasta, bread and dairy products as well as during a
decreased consumption of vegetables. Overall, obese children tend
to skip breakfast, consume more olive oil/olives per week, exercise
less and have elevated levels of blood pressure. In boys, WC% was
found to increase as the time of exercise per week decreases, while
it seems to be affected by stress and anxiety as well. Females that
breastfed had a decreased BMI%. BMI% was increased by 12 units
in children that had an obese relative. Conclusions: InGreece, the
high prevalence of overweight and obese children is regarded as a
bizarre finding, since Mediterranean diet has been always associated
with good health status. Consequently, there is rising awareness
towards adopting proper health habits during childhood.
P3-884
Vitamin D Status in Iranian Obese and Non-obese
Children
Fatemeh Sayarifarda, Yasaman Motlaghzadeha,
Azadeh Sayarifardb, Bahar Allahverdia

aChildren’s Medical Center, Pediatrics Center of Excellence, Tehran
University of Medical Sciences, Tehran, Iran; bCenter for Academic
and Health Policy, Tehran University of Medical Sciences, Tehran,
Iran

Background: Vitamin D deficiency is now a critical issue due
to its high prevalence and side effects. Objective and
54th Annual Meeting of the ESPE
hypotheses:: We assessed the serum vitamin D status of obese
and non-obese children and comparing their therapeutic response
to identical oral vitamin D consumption in Iran. Method: This
study was performed in children aged 2–14 years at Children
Medical Center of Tehran in Iran. At first, the serum 25-hydroxy
vitamin D level was measured in 45 obese and 45 non-obese
children. Afterward, all the children with low serum 25-hydroxy
vitamin D were treated by 50 000 IU of vitamin D3 as a pearl once
a week for 6 weeks. Meanwhile, the prevalence of vitamin D
deficiency before and after treatment was determined. Results:
The study revealed that 95.6% of obese and 66.6% of non-obese
children were suffering either vitamin D deficiency or insufficiency
(P!0.001). After oral treatment of 74 cases, measuring of the
vitamin D level illustrates promising improvement for the latter
group (decreased from 66.6 to 3.3%) while 55.8% of the obese
group are still suffering low vitamin D level (P!0.001).
Conclusion: This study demonstrates a high prevalence of
vitamin D deficiency among Iranian children, particularly the
obese ones. Moreover, low therapeutic response in the obese group
was witnessed.
P3-885
Is vitamin D Important Player in Hepatosteatosis in
Childhood Obesity?
Elif Ozsua, Feyza Nur Topcub, Derya Acar Tepea

aDepartment of Pediatric Endocrinology, Samsun Obstetrics and
Children Hospital, Samsun, Turkey; bDepartment of Family
Medicine, SamsunTraining and Research Hospital, Samsun, Turkey

Background and aim: Childhood obesity is one of the most
serious public health problem. Obesity-related complications such
as hepatic steatosis or type 2 diabetes can now be monitored even
during early childhood. The aim of the study was to examine the
relationship between vitamin D levels and obesity with hepatos-
teatosis (HS) in children. Methods: A total of 128 children with
obesity were included in this study. HS was diagnosed using
ultrasonography. HS was graded. 25-hydroxyvitamin D, calsium,
phoshate alkaline phosphatase, parathormone, serum lipid level,
glucose and insuline level were measured. Data were analysed
using two categories; obesity with HS and obesity without HS.
Results: A total of 128 children were studied. In our study group
42% was male and the mean age 12.1C3.1 (range 4–18 years) HS
was identified in 39% (n: 50) There was a high prevalence (122/128
95%) of vitamin D deficiency or insufficiency; however, there were
no significant associations between vitamin D level and HS. Uric
acide, ALT, trigliseride level were significantly different in two
groupes. Conclusions: There is a high prevalence of vitamin D
deficiency and insufficiency in children with HS however, no
association was found between vitamin D deficiency and HS.
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Obesity in School Children of Zahedan-Iran; Double
Burden of Weight Disorders
Fahimeh Soheilipoura,b, Zeinab Pourzahabic, Maryam Lotfic,
Maziar Moradi-Lakehd, Atefeh Ghanbari Jolfaiea

aMinimally Invasive Surgery Research Center, Iran University of
Medical Sciences, Tehran, Iran; bAli-Asghar Hospital, Tehran, Iran;
cTehran University of Medical Sciences, Tehran, Iran;
dGastro-intestinal and Liver Disease Research Center (GILDRC),
Firoozgar Hospital, Tehran University of Medical Sciences,
Tehran, Iran

Background: Obesity has a permanent effect on children’s
health and acts as a major risk factor for chronic diseases.
Therefore considering the children’s BMI is a vital parameter at
each visit. This study was performed to measure prevalence of
obesity and its determinants in school children of Zahedan in Iran;
Zahedan is the capital of Sistan-and-Balouchestan province which
is known to have the highest prevalence of underweight in Iranian
children. Methods: This cross-sectional study was performed on
3 582 school children among which 1 786 were girls and 1 796
were boys. The students were aged between 6 to 13 years old and
were selected based on a stratified random method. The BMI was
measured for each student and being overweight/obesity was
determined based on CDC 2000 definitions. Prevalence pro-
portions were estimated by weighing the sample. The study was
done at the primary and guidance schools of Zahedan; samples
were stratified from two geographic regions of Zahedan (zone 1
& 2). Results: In the sample, 78.9% were under 85th percentile,
11.8% were overweight (85th–95th percentile) and 9.3% were
obese (O95th percentile). Weighted estimate for prevalence of
obesity/overweight in girls, boys and all 6–13 years old students
were 16.2, 18.4 and 17.4% respectively. Presence of overweight/
obesity was related to school type (private to public schools
ORZ2.13, 1.80–2.52) and increasing age (ORZ1.12, 1.04–1.20).
Conclusions: A high prevalence of obesity was found in Zahedan
students. Concurrent high prevalence of obesity/overweight and
underweight demonstrates amplitude of weight problems in
school children. The results of this study show an urgent need
for special health programs to conduct proper diagnosis and
management of obesity in Zahedan.
P3-887
Sports Regulated and Lipid Profile in Children and
Adolescents with Overweight
Rosaura Leis Trabazoa, Rocı́o Vázquez Cobelaa, Concepción
Aguilera Garcı́ab, Gloria Bueno Lozanoc, Josune Olza Menesesb,
Mercedes Gil Camposd, Juan José Bedoya Carpentea,
Lidia Castro Feijooe, Luis Moreno Aznarf, Angel Gil Hernándezb

aUnit of Investigation in Nutrition, Growth and Human
Development of Galicia, Pediatric Department (USC), Complexo
Hospitalario Universitario de Santiago (IDIS/SERGAS), Santiago de
Compostela, Spain; bDepartment of Biochemistry and Molecular
Biology II, Institute of Nutrition and food Technology, Center for
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Bimedical Research (UGR), Granada, Spain; cDeparment of
Pediatric. Hospital Lozano Bleza., Zaragoza, Spain; dPediatric
Research and Metabolism Unit, Reina Sofia University Hospital
(IMIBIC), Córdoba, Spain; ePediatric Endocrinology, Pediatric
Department (USC), Complexo Hospitalario Universitario de
Santiago (IDIS/SERGAS), Santiago de Compostela, Spain;
fDeparment of Public Health. University of Zaragoza,
Zaragoza, Spain

Introduction: Obesity is the most common nutritional
disorder in the paediatric age. Decreased physical activity and
increased inactivity are important factors that are involved in this
pandemic. The highest prevalence of obesity in Europe is in the
South. Objective: To study the relationship between the practice
of a regulated sport and lipid profile in overweight children and
adolescents. Material and methods: 318 overweight children,
age range 3–17 years (11.07G2.7), attending the Pediatric
Nutrition consultation of a tertiary hospital. 42.5% are male.
Anthropometry was performed and the sample was stratified
according to the international standard of Cole. Physical activity is
assessed using a validated questionnaire that collected belonging to
a sports club and time spent at the same. Serum cholesterol (CT)
and triglycerides (TG) are determined by ADVIA 2400 and
HDL-C and LDL-C by cellulose acetate electrophoresis HELENA.
Statistical Analysis SPSS19. Results: 61.9% of children are obese.
36.8% of the sample belongs to a sports club. Children belonging
to a sports club have a lower BMI (25.4 vs 27.1 k/m2, ns) and lower
CT(162.7 vs 168.2 mg/dl, ns) and LDL-c (97 vs 101.7 mg/dl, ns)
and HDL-c (48.3 vs 44 mg/dl, PZ0.001) significantly higher. In
the group of children belonging to a sports club and play sports
more than 3hr a week showed no differences in BMI (25.2 vs
25.7 k/m2, ns). However, these children showed higher serum
levels of HDL-c (49.7 vs 46.3 mg/dl, ns) and lower levels of LDL-c
(101.3 vs 103.3 mg/dl, ns) and TG (66.7 vs 73.5 mg/dl, ns) than
children playing less than 3 h a week. Conclusion: Regulated sport
improves lipid profile in overweight children, independently of
BMI and specially by increasing HDL-c levels. The spent time in
sport seem play an important role in the improving of lipid profile.
Therefore the promotion of the regulated physical activity during a
adequate time should form part of strategies for prevention of
metabolic risk in paediatric obesity. Funding: Proyecto De
Investigacion En Salud (FIS2011). ‘Asociación Entre Biomarca-
dores De Estrés Oxidativo, Inflamación, Riesgo Cardiovascular Y
Variantes Génicas En Niños Obesos’. Investigador coordinador:
Dra M Gloria Bueno Subproyecto i) Dra. Gloria Bueno,
Subproyecto ii) Dra Rosaura Leis Trabazo, Subproyecto iii) Dra
Ma Concepción Aguilera. Número de expediente:PI11/02059.
Años:2012–2014. Cuantı́a: 35.530,44.
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Weight and the Factors Influencing it in a Cohort of
School Aged Children
Raluca Pop, Oana Capraru, Ionela Pascanu
aUniversity of Medicine and Pharmacy, Tirgu Mures, Romania;
bMures County Hospital, TirguMures, Romania; cEmergency Mures
County Hospital, Tirgu Mures, Romania
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Background: Weight disturbances in children are an
important problem, both underweight and obesity having
important health consequences. There is an ongoing debate
about their cause, the risk factors involved and the need for public
health policies focused on their prevention. Objective and
hypotheses: The aim of this study was to estimate the prevalence
of weight disturbances in a cohort of school-aged children and to
analyse some factors considered to play a role in their aetiology.
Method: An observational study was conducted in 16 schools in
Mures County, Romania, between November 2013 and May 2014,
on a random sample of 1923 children 6–14 years of age. Variables
analysed: ages, sex, environment, birthweight, gestational age, and
BMI S.D. score. Method: Each child was measured and weighted
using metrological checked instruments and a legal representative
had to fill in a questionnaire regarding perinatal factor upon
signing the written consent. The WHO and Swiss BMI charts were
used for anthropological assessment. Statistical analysis used M.O.
Excel and MedCalc v. 12.5 with a level of significance of 0.05.
Results: The prevalence of underweight was 2.81% (WHO) and
2.86% (Swiss). Overweight and obesity had a prevalence of 9.57
and 5.04% respectively (WHO charts). Boys have a higher
probability of being overweighed (OR 1.45, CI 1.06–1.97,
PZ0.01), but not underweight (OR 1.14, CI 0.68–1.92, PZ0.61).
Prematurity or low birth weight are not associated with higher
odds of weight disturbances. Children from rural areas have higher
odds of being underweight (OR 2.15, CI 1.27–3.65, PZ0.0014).
There is a significant difference in the prevalence of overweight
adjusted for age (PZ0.005). Conclusion: From the various factors
analysed sex was the only significant one influencing weight
disturbances in school aged children.
P3-889
Dietary Patterns in a Group of Obese Children
Raluca Pop, Marian Pop

University of Medicine and Pharmacy, Tirgu Mures, Romania

Background: Obesity and overweight are important disturb-
ances, considering their consequences, especially in children. Diet
composition is an important factor involved in weight manage-
ment. Objective and hypotheses: The aim of this study was to
analyse the food pyramid and dietary patterns of obese children.
Method: An observational study was conducted targeting obese
children from Romania. The study included 63 children, age 3–18,
who presented to the endocrinology clinic from February 2013–
April 2014. Variables: age, sex, environment, food pyramid.
Method: each legal representative filled a food frequency
questionnaire with 126 items regarding the child’s diet and each
child had his height and weight measured using validated tools.
A web-based nutritional assessment tool was used for FFQ
analysis, which returned the food pyramid and diet composition
analysis. Results: Sex ratio favoured girls (1.36:1) and the mean
age was 9.4G3.5 years. All the children were above the 99th
percentile in BMI. The average food pyramid followed the
recommended number of portions for cereals and fruits &
vegetables, but for sweets, fat and meat the number of portions
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was above recommendations. There are only minor differences in
dietary patterns of boys vs girls (oranges as the most often fruit),
but on a more detailed analysis, girls eat more vegetables than boys
and healthier cereals. Children in rural areas tend to choose
unhealthier foods. Conclusion: Obese children eat too many
portions of sweets, fat and meat, choose the unhealthy options
from the cereal and eat fruits more likely than vegetables. Web-
based nutritional assessment tools are an easy option for diet
evaluation, even in small children.
P3-890

Does Vitamin D Influence Energy Metabolism in
Children and Adolescents?
Anna Wedrychowicza, Krystyna Sztefkob, Jerzy Starzyka

aDepartment of Pediatric and Adolescent Endocrinology,
Polish-American Pediatric Institute, Medical College, Jagiellonian
University, Cracow, Poland; bDepartment of Clinical Biochemistry,
Polish-American Pediatric Institute, Medical College, Jagiellonian
University, Cracow, Poland

Background: Recent years bring a lot of data of the important
role of vitamin D in different physiological processes, including a
prevention from pathological states. Objective and hypotheses:
The aim of the study was to analyze associations between serum
level of vitamin D and some markers of glucose and lipid
metabolism but also as well bone-related molecules as adipokines
and in children and adolescents. Method: 57 patients, 40 with
type 1 diabetes mellitus (T1DM), 17 with obesity, and 11 control,
healthy age- and BMI-matched children were included in the
study. Fasting blood samples for measurement of vitamin D, lipid
profile, glucose, HbA1c concentrations, but also as well bone
derived sclerostin, osteocalcin (OC) and Receptor Activator of
Nuclear Factor NF-kB ligand (RANKL), as fat tissue-derived leptin
and adiponectin were taken at 0800 h. Vitamin D was measured by
HPLC, hormones by immunochemistry, and other parameters by
routine chemistry methods. Statistical analysis was performed in
all groups using ANOVA with post-hoc Turkey test and multiple
regression analysis. Results: Vitamin D levels did not differ among
three groups: patients with T1DM, obese patients, and healthy
ones. There were significant differences regarding C-peptide,
HbA1c, fasting glucose, leptin, LDL-cholesterol, HDL-cholesterol,
HDL-cholesterol/total cholesterol levels among groups P!0.001.
In multiple regression analysis vitamin D was negatively related to
HOMA index in obese children (pZ0.01). The partial regression
coefficient of vitamin D for HOMA-IR was strong (rZK0.64). In
the group of patients with T1DM vitamin D correlated negatively
with HbA1c (rZK0.3, PZ0.03). In the control group vitamin D
was positively related to OC (PZ0.028). Conclusion: The results
of our study suggest that vitamin D could influence energy
metabolism in children and adolescents. Its action seems to be
associated with as well insulin action as with bone-derived OC.
Funding: This study was supported by a grant nr K/ZDS/001812,
from Medical College, Jagiellonian University in Cracow.
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P3-891
Bone Age Assessment and Glucose Metabolism in
Overweight and Obese Children
Corina Paul, Mirela Mogoi, Iulian Velea

University of Medicine and Pharmacy ‘Victor Babes’, Timisoara,
Romania

Background: Bone age (BA) tends to exceed chronological age
(CA) in obese children. There are studies showing that insulin may
directly influence skeletal growth. Objective: To determine
whether there is an association between BA and glucose
metabolism in a group of overweight and obese children.
Methods: The study included 55 obese or overweight children,
mean age: 11.56G3.07 years old. Anthropometric indexes (weight,
height, BMI, waist circumference, weight to height ratio), glucose
metabolism (fasting insulin, fasting glucose, oral glucose tolerance
test, HOMA-IR) were evaluated. Advanced BA maturation was
defined as the third percentile with BA: CA O 1.2. Results: BA
was significantly advanced only in 10.90% (nZ6) of the children
in the studied group. All were in the prepubertal stage, with a mean
age of 10.53G1.43 years and the male to female ratio was 5:1.
Hyperinsulinaemia was found in 23.63% (nZ13) of children but
only one (7.69%) of these, had a significantly advanced BA.
Children with advanced BA and hyperinsulinism or alterations of
the glucose metabolism had a lower Height z-score than children
with bone advancement in the lower tertiles. No correlation
between BMI z-score, HOMA – IR and advanced BA was found
(PS0.05). Conclusion: Hyperinsulinaemia and alteration of the
glucose metabolism could be associated with advanced BA in
obese children independent of the degree of obesity. Further
studies are needed to establish other metabolic factors that are
involved in modulating the skeletal growth in obese children.
P3-892
The Triglyceride-to-HDL Cholesterol Ratio is
Associated with Insulin Resistance in Obese
Boys But Not in Obese Girls
Guy Massaa,b, Liene Bervoetsb, Jonas Massaa, Renate Zeevaerta

aJessa Ziekenhuis, Hasselt, Belgium; bUniversity of Hasselt, Hasselt,
Belgium

Background: Children and adolescents with obesity often
have insulin resistance (IR) and are at increased risk to develop
coronary heart disease (CHD) in adulthood. The triglyceride to
HDL-cholesterol (TG/HDL-C) ratio reflects small, dense low-
density lipoprotein (LDL), an atherogenic lipoprotein particle that
strongly predicts CHD. Objective and hypotheses: To evaluate
the TG/HDL-C ratio in obese children and adolescents and study
the relationship with age, the degree of obesity and IR. Method:
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Data from 125 obese children and adolescents (71 girls; meanG
S.D. BMI SDS: 2.9G0.4) aged 10–18 yrs (13.7G1.8 years) were
studied. Fasting plasma glucose, serum insulin, HDL-C and TG
concentrations were measured. IR was assessed by the HOMA-IR.
Results: 18 (25%) girls and 17 (23%) boys had TG levels above
150 mg/dl. 23 (32%) girls and 28 (38%) boys had HDL-C levels
below 40 mg/dl. TG levels were inversely related to HDL-C in girls
(rZK0.283; PZ0.017) and in boys (rZK0.329; PZ0.004). The
TG/HDL-C ratio was not related to age, neither in girls (rZ0.113;
PZ0.349) neither in boys (rZ0.136; PZ0.249), nor to BMI-SDS,
neither in girls (rZK0.048; PZ0.689) neither in boys
(rZK0.081; PZ0.494). The TG/HDL-C ratio was significantly
related to the HOMA-IR in boys (rZ0.299; PZ0.010), but not in
girls (rZ0.129; PZ0.288). Conclusion: The TG/HDL-C ratio is
not associated with the degree of obesity nor with age in obese
children and adolescents. In obese boys it is associated with the
HOMA-IR, but not in girls. Our findings suggest that in obese boys
the TG/HDL-C ratio may serve as a clinically useful determinant
to identify those patients who are IR and at increased risk to
develop future CHD. Funding: This study is part of the Limburg
Clinical Research Program (LCRP) UHasselt-ZOL-Jessa, sup-
ported by the foundation Limburg Sterk Merk, Hasselt University,
Ziekenhuis Oost-Limburg and Jessa Hospital.
P3-893
Experience with Sleeve Gastrectomy in Adolescent
Obese Subjects and in Prader-Willi Syndrome
Danilo Fintinia,c, Sarah Bocchinia, Romina Caccamob,
Graziano Grugnid, Marco Cappac, Francesco De Peppob,
Antonino Crinòa

aAutoimmune Endocrine Disease Unit, Bambino Gesù Children’s
Hospital, Rome, Italy; bSurgery Unit, Bambino Gesù Children’s
Hospital, Rome, Italy; cEndocrinology and Diabetes Unit, Bambino
Gesù Children’s Hospital, Rome, Italy; dItalian Auxological Intitute
Foundation, Piancavallo, Verbania, Italy

Background: Prader Willi syndrome (PWS) results from the
loss of paternally imprinted genes on chromosome 15q11–15 and
is characterized by neonatal hypotonia, short stature, hypogonad-
ism, aggressive food-seeking behavior, hyperphagia, and obesity
with difficult in losing weight only with nutritional approach.
Objective and hypotheses: We report our experience on sleeve
gastrectomy in PWS and obese subjects during 12 months of
follow-up.Method: Three PWS (two males; aged 15.9G4.4 years;
range 10.9–19.3) and six age matched obese controls (OB; one
male; aged 15.6G2.8; range 10.5–18.5). PWS showed basal mean
BMI 43.1G0.9, BMI S.D. 4.5G1.4, waist circumference 107G
21 cm, HbA1c 44.7G8.3 mmol/mol, HOMA-IR 13.8G19.4. OB
showed basal mean BMI 57.2G17.8 (P!0.05 vs PWS), BMI S.D.
7.5G2 (P!0.05 vs PWS), waist circumference 120G9.1 cm,
HbA1c 36.4G2.4 mmol/mol, HOMA-IR 5.0G2.0 (P!0.01 vs
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PWS). One PWS has type 2 Diabetes treated with biguanides and
GLP1 agonists and one OB showed IGT. None of pts was treated
with GH. Ethic Committee and informed consents were obtained.
Results: After 12 months from surgery, PWS pt with type 2
Diabetes normalized glycaemia and HbA1c and stopped therapy,
as pt obese with IGT. One PWS pt did not lose weight during
follow-up. After 1 year PWS showed mean BMI 37.6G4.6, BMI
S.D. 3.7G1.7, waist circumference 98G15.5 cm, HbA1c 38G
6.2 mmol/mol, HOMA-IR 2.0G0.9. OB showed mean BMI 39.5G
7.4, BMI S.D. 6.1G0.6 (P!0.05 vs PWS), waist circumference
106.8G8.8 cm, HbA1c 33.0G1.7 mmol/mol, HOMA-IR 3.5G2.3.
One obese pt developed reflux and vomiting controlled by diet and
anti-reflux therapy. Conclusion: Our data, although preliminary
showed that sleeve gastrectomy in adolescent with PWS, as in
obese patients, improve positively BMI, and may normalize
glycemic control and insulin resistance. No statistically difference
were found among parameters but this result can be influenced by
the very small sample and the widespread distribution of data.
These results need to be confirmed on higher number of pts with a
longer follow up.
P3-894
Metabolic Syndrome and Inflammatory Markers in
Obese Children at Chiang Mai University Hospital
Watchareewan Sontichaia, Prapai Dejkhamrona, Kevalee Unachaka,
Prachya Kongtaweelertb

aDepartment of Pediatrics, Faculty of medicine, Chiang Mai
University, Chiang Mai, Thailand; bDepartment of Biochemistry,
Faculty of medicine, Chiang Mai University, Chiang Mai, Thailand

Background: Inflammatory markers in obesity with metabolic
syndrome (MS) have been postulated to be associated with
development of CVS diseases in adults. Objective: To study
inflammatory marker levels in obese children. Method: A cross-
sectional study of obese children was conducted. Children with
history of endogenous obesity, chronic diseases, drug ingestion/
any acute illnesses within two weeks prior to enrolment were
excluded. Fasting blood sugar (FBS), OGTT, insulin, lipid profiles,
and inflammatory markers were studied. Results: 58 obese
children (20 females/38 males) with a mean BMI z-score of
5.1G2.2 were enrolled. The prevalence of pre-diabetes and MS
were 17.2 and 31% respectively. No case met the criteria diagnosis
of diabetes. Although FBS, OGTT, lipid profiles, and HS-CRP level
were not statistically different between obese children with and
without MS, 69% of the cases had high hs-CRP level compared to
normal values. Conclusion: Obesity without MS could be at risk
to develop CVS diseases due to high level of the inflammatory
marker, HS-CRP. Early weight reduction in children with obesity
should be emphasized on primary care physicians and their
families. Funding: This study has been fully supported by the
Faculty of Medicine Endowment Fund from the Faculty of
Medicine of Chiang Mai University, Chiang Mai, Thailand.
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P3-895
Evaluating Liver Enzymes and Cholesterol Levels in
Newly Diagnosed Obese Children Attending the
University of Port Harcourt Teaching Hospital
Iroro Yarhere, Tamunopriye Jaja

University of Port Harcourt Teaching Hospital, Rivers, Nigeria

Background: Increasing obesity epidemic is not limited to the
developed world, but is gradually gaining grounds in the
developing countries. The attendant metabolic syndrome is one
major complication but liver disease seems to be attaining
significant proportion in adult and adolescent obese patients.
Objective and hypotheses: To evaluate the extent of liver
damage in obese children attending the Paediatric endocrinology
clinic using liver enzyme levels.Method:Weight, height and BMI
with Serum liver enzymes, alanine transferase, aspartate trans-
aminase and cholesterol levels were measured in 13 newly
diagnosed obese children attending the endocrinology clinic of
UPTH. Hip and waist circumference were measured and waist:hip
ratio calculated. Results:Males were smaller than females (weight
70.02 kg vs 74.66 kg, PZ0.707 and BMI SDS; 30.95 kg/m2 vs
33.82 kg/m2; PZ0.782). Though males had wider waist circum-
ference, 100.80 cm vs 95.37 cm, female had wider hips, 102 cm vs
100.60 cm but the differences were not significant. Seven (54%)
children had ALT levels greater than the laboratory reference
values, but no child had elevated AST and cholesterol. There was
no significant difference in liver enzyme and cholesterol levels
between the genders and between those with waist circumference
!95th percentile and those O95th percentile. There was
significant positive correlation between AST and waist hip ratio,
BMI, cholesterol and BMI SDS. Conclusion: Liver enzyme
derangement was recorded in newly diagnosed obese children
and there is positive correlation between AST and waist hip ratio.
P3-896
Prevalence of Excess Weight in Adolescents at
Primary Health Care Units in South Brazil
Deisi Maria Vargasa, Ana Carolina Santin de Medeirosa,
Elis Kliemanb, Isabel Eberhardtb, Vera Janete Piesantib,
Simone Pasab, Claudia Regina Lima Duarte da Silvaa,
Luciane Azevedo Coutinhoa, Vilma Margarete Simãoa

aUniversidade de Blumenau, Blumenau SC, Brazil; bSecretary for
Health, Blumenau-SC, Brazil

Background: In the past decades Brazil has experienced a
nutritional transition process characterised by a significant
reduction in malnutrition and progressive increase in overweight
and obesity. Nutritional education and precocious interventions
are useful strategies to combat excess weight in childhood and
adolescence. According to theWorldHealth Organization (WHO),
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there weremore than 40million children overweight in theworld in
2011. In Brazil, the prevalence of excess weight in the population
aged 10–19 years was 21.7% in boys and 19.4% in girls in 2008–
2009. Objective and hypotheses: To estimate the prevalence of
overweight and obesity in adolescents at primary care units (ESFs)
in order to identify those eligible for weight control programs.
Method: Quantitative cross-sectional study in adolescents (10–19
year) who lived in the geographical area of four ESFs in the
Brazilian Public Health System (SUS) in Blumenau-SC. All
adolescents were called to assess weight, height and BMI. It was
excluded those who did not attend the call and those who were
pregnant. Overweight and obesity was defined by WHO criteria
(BMI for age and gender). Epiinfo2000 and Epidata were used in
statistical analysis. The Human Ethnic Comity of the Blumenau
University approved the study. Results: There were 1351
adolescents in the geographical area covered by the study.
A total of 840 adolescents were evaluated. Excess weight was
observed in 26.8% (nZ225). Overweight in 14.8% (nZ124) and
obesity in 12.0% (nZ101). There was difference in excess weight
between two ESFs (24.8% vs 35.9%; qui-squared 4.1, PZ0.04).
Almost 100% of them were not involved in health care programs
to weight control. There were no differences between age groups
10–14 and 15–19 years (27.1% vs 26.3% respectively).
Conclusion: The prevalence of excess weight in adolescents in a
South Brazil city was 26.8%. The majority of them were not
involved in programs to weight control. Differences in geographi-
cal distribution of excess weight were observed. Funding: This
work was supported by the Brazilian Ministry of Heath - PROPET-
SAÚDE - Edital n8 24 da SGTES/MS 12/15/2011.
P3-897
Effect of Overweight and Obesity on Spinal
Deformities for Children 5–7 Years
Marzieh Aghaei, Javad Shapoori

Hazrate Masoumeh Hospital, Qom University of Medical Sciences,
Qom, Iran

Background: Obesity is one of the factors of musculo-skeletal
disorder by its weight stress. It can change body shape and axis of
weight balance, especially in growth, which can affect skeletal
curvature. Objective and hypotheses: The objective of this
study was to determine the prevalence of spinal abnomalies in
elementary school entry children and evaluate some cofactors
related to obesity in child. Method: In a cross-sectional study of
1 450 people between 20 000 and pre-school pupil arriving in
Qom province was selected as a cluster (Sons: 830, and girls: 620)
and examined. the variables of height, weight, BMI, percent body
fat, waist-hip ratio were measured. Based on the cut off were
classified to four groups underweight, normal, overweight and
obese. Then, using the checkerboard test, three students in
New York and plummet height lateral, posterior and anterior were
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assessed. The data using descriptive and inferential statistics,
c2, t-test and correlation analysis were used. Results: Most
abnormalities of the lumbar lordosis in the obese group with
6/69% and minimum flat back 6/0% in under weight..regression
results indicate that the incidence of spinal deformities, only two
variables, BMI and gender effects and 179% higher in obese
children compared to children who are underweight and 45%
more girls than boys are affected. Conclusion: This study
demonstrates the high prevalence of spinal deformities in children
before school age. Also can be normal BMI as a significant
protective factor against known skeletal disorder.
P3-898
A Case of Rapid Onset Obesity, Hypoventilation,
Hypothalamic Dysregulation and Neuroendocrine
Tumours-ROHHADNET Syndrome
Navoda Atapattua, Lalitha Dissanayakab, S Arulmolic

aLady Ridgeway Hospital, Colombo, Sri Lanka; bBase Hospital
Mannar, Mannar, Sri Lanka; cTeaching Hospital Jaffna, Jaffna,
Sri Lanka

Background: Rapid-onset obesity with hypoventilation,
hypothalamic dysfunction, and autonomic dysregulation (ROH-
HADNET) is a rare disorder which presents in early childhood.
Case presentation: Four years old girl was referred to
endocrinology unit with a history of excessive weight gain. Parents
noticed a rapid weight gain from 3 years of age with increase food
seeking behaviour and daytime somnolence. Her weight was
O95th centile and her height was on 25th centile. Bone age was 1
year and 6 months at the chronological age of 4 years 2 months.
Ultrasound scan of the abdomen revealed a mixed echogenic
lesion in right suprarenal area. Right kidney was 8.1 cm and left
kidney was 7.6 cm. She had normal endocrine work up. Urinary
Vanyllylmandelic acid levels were with thin normal range. Her
blood pressure was normal. She underwent tumour excision and
histology confirmed ganglioneuroma. During surgery she had
excessive bleeding. Post operatively she was found to have
hypertension. She admitted with repeated episodes chest infections
due to hypoventilation and frequent febrile episodes without any
focus of infection. Subsequent ultrasound scan revealed small
kidney on right side and dimercaptosuccinic acid (DMSA) scan
revealed a nonfunctioning right kidney most likely due to ischemic
infarction of the right kidney during surgery. Child’s blood
pressure is controlled with two anti hypertensives. Conclusion:
Child is under close follow up for developing endocrinopathies.
Hypoventilation results in repeated infections and child needs
oxygen and antibiotics during such episodes. Overall she has a
poor quality of life. Hypertension has resulted as a part of surgical
complication rather than the disease. Great clinical suspicion is
needed to diagnose this condition with increased morbidity
and mortality.
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Table 1.

Dependent variable Independent variable P-value

CIMT Waist circumference 0.0012
Hip circumference 0.0124

F-ratioZ7.26; P-valueZ0.0026
P3-899
The Influence of Physical Activity and
Physical Fitness in the Metabolic
Profile and Microcirculation of Eutrophic,
Overweight and Obese Children
5–12 Years of Age
Jociene Terra da Penha, Fernanda Mussi Gazolla,
Cecilia Noronha de Miranda Carvalho,
Isabel Rey Madeira, Flavio Rodrigues Jr, Elisabeth de
Amorim Machado, Fernando Lencastre Sicuro,
Paulo de Tarso Veras Farinatti,
Paulo Ferrez Collett-Solberg

Universidade do Estado do Rio de Janeiro, Rio de Janeiro, Brazil

Background: Obesity is a worldwide epidemic affecting adults
and children. Social changes throughout history have contributed
to modifications in nutrition and physical activity levels. These
changes in lifestyle affected health, increasing the number of
metabolic and cardiovascular diseases. Obese children already
have a low grade systemic inflammation as well as markers of
increased cardiovascular risk. The endothelial function is an
important and early marker of atherosclerotic disease. Objective
and hypotheses: To assess whether physical activity and fitness
levels affect low grade inflammation and endothelial function in
children. To investigate the influence of physical activity and
fitness on the metabolic profile and microcirculation of
prepubertal or early pubertal children classified according to the
BMI. Method: After physical examination, 62 school children
answered a questionnaire about activity level (physical activity
questionaire for older children) and performed a physical fitness
test (yoyo test). Twelve-hour-fasting blood samples were collected
for lipidogram, glucose, insulin, leptin, interleukin-6 and
adiponectin levels. The microcirculation was evaluated by
noininvasive plethysmography after venous occlusion. Body
composition was assessed by DXA. Results: Significant differences
were detected in obese vs eutrophic children regarding metabolic
profile, serum level of inflammatory citokines and vasodilation
capacity. Even though less active children had higher levels of
inflammatory markers and worse endothelial function in
comparison with more active children, the main predictor of
metabolic endothelial dysfunction and increased inflammatory
markers was the weight excess. Conclusion: Young children
(Tanner 1–2) already exhibit metabolic abnormalities due to
excessive weight. Physical fitness seems to reduce these abnorm-
alities, although the main determinant seemed to be the weight
excess. Based on this data it can be suggested that diet
management in combination with regular exercise to increase
physical fitness should be stimulated in prepubertal children to
reduce the risk for the development of future metabolic or
cardiovascular diseases. Funding: This work was supported
by Coordenação de Aperfeiçoamento de Pessoal de Nı́vel
Superior (Capes), Brazil and by Fundação Carlos Chagas Filho
de Amparo à Pesquisa do Estado do Rio de Janeiro – (FAPERJ),
Rio de Janeiro, Brazil.
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P3-900
Predicting Early Cardiovascular Risk in Obese
Children Based on Anthropometry
Claudia Cipollone, Alessandra Piccorossi, Annarita Antenucci,
Carla Greco, Stefania Lasorella, Giovanni Farello

Pediatric Clinic – University of L’Aquila, L’Aquila, Italy

Background: Early predictors of cardiovascular risk using
anthropometric and laboratory variables available in the general
practice in obese children are poorly identified. Objective and
hypotheses: To identify best predictors of early cardiovascular
risk in obese children between anthropometric and laboratory
parameters. Method: Cardiovascular risk was determined by
measuring intima-media thickness of the right common carotid
artery (cIMT) in 43 severely obese children aged 5.10–16.11 years.
Anthropometric and laboratory parameters were also measured in
all subjects. Multiple linear regression was used to identify which
of the anthropometric or laboratory parameters contribute more
to the determination of cardiovascular risk, valued with cIMT. A
P-value!0.05 was considered as statistically significant. Results:
The analysis shows a statistically significant correlation between
cIMT and anthropometric parameters: waist circumference and
hip circumference. Conclusion: The easy and non-invasive
measurement of waist and hip circumferences may help
paediatricians to estimate early cardiovascular risk in obese
children in the clinical practice.
P3-901
Metabolic Syndrome Rates Among Adolescents of the
Greek School Community
Eleni Kotanidoua, Angeliki Kleisarchakia, Konstantina Mouzakia,
Paraskevi Kokkaa, Ioannis Kyrgiosa, Iro Tsaraa, Efthimia Efstratioua,
Anna-Bettina Haidichb, Vagia Papageorgioua, Maria Eboriadou-
Petikopouloua, Assimina Galli-Tsinopouloua

aFourth Department of Pediatrics, Medical School, Papageorgiou
General Hospital, Aristotle University of Thessaloniki, Thessaloniki,
Greece; bLaboratory of Hygiene, Medical School, Aristotle
University of Thessaloniki, Thessaloniki, Greece

Background: Adolescent obesity constitutes a phenomenon
with epidemic prevalence in a worldwide context. Increased rates
of metabolic syndrome represent a consequence of this epidemic,
leading to high risk for chronic diseases in adolescence. The study
herein, presents the primary outcomes of a school-based
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intervention trial regarding the control of the metabolic syndrome
among adolescents of Northern Greece. Aims and objectives: To
investigate the prevalence rates of the metabolic syndrome.
Methods: A total of 424 adolescents, aged 14.10G1.78 years
were recruited. Anthropometric values were recorded. All
participants underwent a school-based laboratory investigation
including glucose cholesterol and triglyceride levels and body
composition determination, via telematic health care devices.
Results: In the total sample (59% girls), BMI was 21.82G
3.25 kg/m2 while waist circumference was 78.78G9.29 cm.
Systolic (SBP) and diastolic (DBP) blood pressure were 121.21G
11.89 and 73.88G10.54 mmHg respectively. Mean cholesterol
levels were 172.42G27.48 mg/dl, triglycerides levels 88.07G
40.15 mg/dl and glucose levels 100.89G15.11 mg/dl. After
examining the components of the metabolic syndrome in
adolescents according to IDF, 24.4% of the sample presented
abdominal obesity. Hyperglycemia was found in 52.2% of the
sample, hypercholesterolemia in 15% and elevated triglycerides in
6.3% of adolescents. Increased SBP presented the 22% of
participants, while increased DBP was apparent in 11.7% of
them. Finally, almost one out of six adolescents (15.9%) presented
metabolic syndrome. Conclusions: A significant proportion of the
Greek adolescent population fulfills the criteria of the metabolic
syndrome or presents abnormal value to one of its components.
Implementation of prevention and intervention strategies are
considered as priority actions. Funding: Integrated System for
Promotion and Education of Health of the Municipality of
Ampelokipoi-Menemeni to combat obesity and eating disorders in
adolescents ESPA European Community fund.
P3-902
Identification and Management of Obesity by
General Paediatricians in the UK
Madhu Easwariaha, Jake Manna,b, Rajiv Goonetillekea

aHinchingbrooke Hospital, Huntingdon, Cambridgeshire, UK;
bUniversity of Cambridge, Cambridge, UK

Background: A third of children in the UK are obese or
overweight. The majority are not in contact with medical services.
Presentation to general paediatricians for unrelated condition may
pose an opportunity to identify children with obesity. The UK
obesity services for Children & Adolescents (OSCA) group have
produced guidelines for management of obese children in
secondary care. Objective and hypotheses: Determine the
prevalence of obesity in general paediatric out-patients. Describe
the rate of identification of obesity. Compare practice with OSCA
guidelines. Method: Retrospective review of all patients attending
general paediatric out-patient department during 1 calendar
month. BMI centile was calculated for each child using British
1990 growth reference (UK90). History, investigations performed
and management was compared to OSCA guideline standards.
Results: 186 patients attended out-patient clinic. 138/186 (74%)
notes were available for review. 13/138 (9.4%) of children were
obese (BMI O98th centile) with mean age 9.6 (G5.3) years and
mean BMI SDS 3.6. Of the obese children, 5/13 (39%) were
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identified by clinicians; Focused history was documented in 3/13
(23%); 2/13 (15%) had the full set of investigations and 2/13 (15%)
had fasting glucose, insulin & lipids measured. Secondary obesity
was identified in one obese child (congenital hypothyroidism).
3/13 (23%) had co-morbidities including psychological, joint
problems, abnormal glucose metabolism and precocious puberty.
1/13 (8%) of obese children were referred to a paediatric
endocrinologist. In addition, 7/138 (5.1%) of children were
overweight (BMI 91thK98th centile) with mean age 8.2 (G4.9)
years and mean BMI SDS 1.8. 2/7 (29%) who were overweight had
been identified by clinicians. Conclusion: Around 10% of children
attending general paediatrics out-patients are obese. But there is
under-recognition. Investigations and management of these
children is frequently incomplete.
P3-903
Genotype and Phenotype Characterisation in Two
Patients with MEHMO Syndrome
Juraj Stanı́ka,b, Martina Škopkováa, Daniela Stanı́kováa,b,
Jozef Ukropeca, Daniel Daniša, Timea Kurdiováa,
Barbara Ukropcováa, Lubica Ticháb, Iwar Klimeša,
Daniela Gašperı́kováa

aDIABGENE & Diabetes Laboratory, Institute of Experimental
Endocrinology, Slovak Academy of Sciences, Bratislava, Slovakia;
bFirst Department of Pediatrics, Medical Faculty at Comenius
University, Bratislava, Russia

Background: MEHMO (microcephaly, epilepsy, hypogenital-
ism, mental retardation, obesity) is a rare disorder with X-linked
inheritance. Only three families with this disorder were described
previously, with the linkage to a region on X chromosome. No
specific gene has been identified so far. Aims and objectives: The
aim was to identify the genetic etiology in two unrelated Slovak
male probands (4.5 and 1.5 years old respectively) with the clinical
diagnosis of MEHMO and describe the genotype-phenotype
correlation. Methods: Blood samples of both probands and their
parents were obtained. DNA analysis by the whole exome
sequencing (WES) approach was performed. Subsequent analyses
of identified variants were focused on the chromosome X.
Candidate sequence variants were verified by direct sequencing
by Sanger. Results: Analysis of exome in proband 1 has identified
18 variants on chromosome X. Haplotype analysis showed that
only three of them were found also in the mother and the mother’s
mother of the proband 1, and only one variant – in the gene
EIF2S3 – was located in the previously described region of the
chromosome X associated with MEHMO. The variant is a frame-
shift mutation with premature stop codon influencing eight last
amino acids of the protein. The same mutation was found also in
the proband 2 and his mother. The phenotype of the probands had
several common features, i.e. microcephaly, mental retardation,
epilepsy, growth retardation, obesity, and diabetes. Nevertheless,
the phenotype was more severe in the older proband 1 including
panhypopituitarism and frequent respiratory infections. Conclusion:
This is the first identification of a gene (EIF2S3) causing MEHMO
syndrome. EIF2S3 encodes the g subunit of the eukaryotic translation
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initiation factor 2 (eIF2), which is involved in protein synthesis. Point
mutations in this gene have been previously identified in several
families with microcephaly and impaired intellect (i.e. milder
phenotype than MEHMO). Funding: This work was supported by
the Slovak Research and Development Agency (APVV 0187-12).
P3-904
Generalized Idiopathic Benign Acanthosis Nigricans
in Childhood
Pinar Isguven, Bahri Ermis

Pediatric Endocrinology Department, Sakarya University Medical
School, Sakarya, Turkey

Background: Acanthosis nigricans (AN) is a dermatosis
characterised by velvety hyperpigmentation, skin thickening, and
papillomatosis. AN is generally associated with endocrine
disorders (diabetes mellitus, obesity, polycystic ovary syndrome),
drugs, and malignancy. In rare cases, it can be unrelated to any
systemic disease. Here, we report on a 5-year-old boy fromTurkey
with diffuse, progressive skin hyperpigmentation. Case report:
He was born in a non-consanguineous marriage with normal
growth and developmental milestones. Hyperpigmentation started
at the age of 2 months, around the neck and axilla and spread to
other body parts. The main complaint was the cosmetic
appearance. He appeared well on physical examination. His
blood pressure was within the normal range. Body weight (90 p)
and height (90 p) were normal for the patient’s sex and age. Upon
skin examination, velvety skin with hyperpigmentation and
thickening were observed, especially involving periscrotal areas,
armpits, neck, abdominal wall, and lumbar region. No change was
detected in nails, teeth, and mucous membranes. Tests for the
assessment of biochemical, hormonal, and haematological
parameters showed no abnormalities. The test results for blood
count, B12, thyroid hormones, insulin, C-peptide, HbA1C,
cortisol, prolactin, total/free testosterone levels, IGF1, growth
hormone, lipid profile, complete liver and renal function, and oral
glucose tolerance were all within normal limits. Tumour markers
were negative. Chest x-ray and abdominal ultrasound were normal.
Skin biopsy was consistent with the diagnosis of AN, which
revealed marked hyperkeratosis, acathosis, and papillomatosis.
Conclusion: Benign, generalised AN, in the absence of systemic
disease in children, is rare. We found only nine case reports in
literature. It is very important to exclude underlying causes of AN.
P3-905
Potential Connection of Dyslipidaemia with BMI and
Associated Disorders in Obese Children and
Adolescents
Lusine Navasardyan, Renata Markosyan

Yerevan State Medical University, Yerevan, Armenia

Background: It is used to define body weight status in
children and adolescents using age- and gender-corrected for
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BMI-SDS. Also excess body weight (EBW) is increasingly
applicable to children and adolescents (BMI 99-th percentile).
BMI seems to be informative for the severity of obesity, but not for
relevant risks of dyslipidaemia. Objective and hypotheses: To
reveal the potential connections between absolute levels of lipids
and BMI, as well as several associated disorders. Method: 34
children and adolescents with obesity and EBW (99%.) were
included in the investigation with average age of 11.31 years,
male/female ratio was 20/14. HOMA index of insulin resistance, as
well as the levels of insulin, pro-insulin, thyroid status, lipids were
measured. Dyslipidaemia was defined as abnormal levels of more
than two lipid fractions. Results: No any correlation has been
found between absolute levels of lipid fractions and BMI (r!0.02).
Also there were no significant connection of dyslipidaemia with
gynecomastia, steatohepatosis, hypothyroidism, sex, and pubertal
delay (PO0.05). Interestingly in 70.6% of investigated patients the
insulin resistance and hyperisulinaemia were found, 91.7% from
which had statistically significant dyslipidemia (P!0.05) without
sex predominance. Insulin resistance and hyperinsulinaemia
positively associated to BMI-SDSO2.5. Conclusion: Hyperinsu-
linaemia and insulin resistance are connected with severity of
obesity (BMI-SDSO2.5) and are mostly associated with dyslipi-
daemia in obese children and adolescents. We assume that there
are marginal lipids’ levels above which the BMI doesn’t have
interaction on them or other regulator mechanisms are triggered.
Further investigations should be done to evaluate the relationships
between other associated endocrine and somatic disorders and
hyperinsulinaemia and/or insulin resistance and BMI severity in
obese children and adolescents.
P3-906
Deficiency of 25-(OH) D-Vitamin in Adolescents
with Obesity
Mariia Matveeva, Julia Samoylova

Siberian State Medical University, Tomsk, Russia

Objective: To evaluate the level of 25 (OH) D – vitamin in
obese adolescents living in the South of Russia. Materials and
method:We examined 20 obese adolescents with varying degrees
of severity, aged 15.5G0.3 years, ten girls and boys. The
comparison group consisted of ten healthy adolescents matched
for age and sex. Obesity was calculated by BMI. Level of
25-(OH) D – vitamin was studied in the laboratory by ELISA
(nmol/l). Furthermore, the fasting blood glucose, fasting insulin
was investigated, insulin resistance index was calculated (HOMA).
Results: Excess body weight was diagnosed in 20% (two) boys and
30% (three) girls (BMI 25–30), I degree of obesity (BMI 30–35)
were detected in 70% (seven) boys and 60% (six) girls, II obesity
degree in 10% (one) boys and 10% (one) girls. Level of 25-(OH)
D – vitamin was significantly lower in the intervention group
compared with the control group (25.2G0.12 nmol/l, 63.7G0.24
nmol/l respectively). Thus sex differences haven’t been identified.
In assessing the level of 25-(OH) D – vitamin according to WHO
classification revealed that 65% (13) of the main group of
adolescents had vitamin D deficiency, which amounted to
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20.4G0.86 nmol/l. Insulin resistance was detected in all the
surveyed boys and girls of the main group, HOMA index was
3.4G0.14. As a result, the correlation analysis was found a positive
relationship between the level of 25-(OH) D – Vitamin and the
degree of obesity, as well as index HOMA. Conclusion: In
adolescents with obesity and insulin resistance showed a reduction
in the level of 25-(OH) – vitamin D, despite the the South place
of residence.
P3-907

The Correlation Study on Childhood Obesity,
Insulin Resistance and Androgens
Feng Xiong, Yu-Qing Zhang, Xiao-Yan Ding, Dong-Gang Wang,
Min Zhu

Children’s Hospital of Chongqing Medical Univercity, Chongqing,
China

Background: Adolescent hyperandrogenemia is prophase of
polycystic ovary syndrome. Obesity is one important cause of
hyperandrogenemia. Whether hyperandrogenemia has happened
in obese children is need to explore. Aims and objectives: To
investigate the levels of insulin and androgens in obese children,
analysis the correlation between insulin resistance and androgens,
and comparison on the differences of androgens levels between
obese boys and girls, and between prepubertal and pubertal obese
children. Methods: 110 obese children and 70 normal weight
children were recruited in the outpatient department of
endocrinology of Children’s Hospital of Chongqing Medical
University in China in 2013–2015. Weight, height, waist
circumference and blood pressure were measured in all children.
Fasting glucose (FPG) and insulin (FINS) dehydroepiandrosterone
sulphste (DHEAS), androstenedione (A4), testosterone (T),
luteinising hormone (LH), follicle stimulating hormone (FSH),
and estradiol (E2); blood lipids were measured. 2 h postprandia
glucose and 2 h postprandia insuin were measured in obese
children. HOMA-IR index was calculated. Results and
conclusions: i) Serum DHEAS in obese group, normal group
were 3.08G2.52 umol/l, 2.40G1.67 umol/l respectively, P!0.05.
Serum A4 in obese group, normal group were 6.27G7.42 nmol/l,
4.10G3.08 nmol/l respectively, P!0.05. Serum DHEAS, A4 in
obese children were higher than normal children. There were
showed no significant difference in T, LH, FSH, LH/FSH, E2
between obese and normal group. Correlation analysis showed
that both DHEAS and A4 had a positive relationship with BMI,
WC, FINS, 2 h INS, HOMA-IR. ii) Serum A4 in obese girls was
higher than obese boys, but there was no significant difference in
DHEAS levels between obese boys and obese girls. iii) The serum
T, DHEAS, A4, LH, FSH, LH/FSH in children were higher in
pubertal than prepubertal obese children. In conclusions i) The
androgens are increasing in obese children, especial in pubertal
obese girls. ii) A4 is more common androgen than T and DHEAS
in obese children. iii) Hyperandrogenemia is associated with
insulin resistance in obese children.
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The Prevalence of Obesity in Children and
Adolescents in the Udmurt Republic
Tatiana Kovalenko, Maria Larionova

Izhevsk State Medical Academy, Izhevsk, Russia

Background: Obesity is an increasing problem among
children and adolescents in recent decades however official
statistics are contradictory. Objective and hypotheses: The
purpose of this epidemiological study was to determine the
prevalence of obesity in children and adolescents in the Udmurt
Republic – the region in European part of the Russian Federation
with a child population of 300 thousand people. Method:
According to the experiment 5732 children 1–17 years (boys –
2 845, girls – 2 887), among them the inhabitants of the cities–
1 090, rural inhabitants–4 642, were examined. Diagnostic criteria
of obesity in children is recommended by the World Health
Organization were used. Results: The prevalence of overweight
was 16.7G0.7%, the prevalence of obesity was 7.1G0.3%. Gender
features were characterized by a significantly higher (P!0.001)
frequency of obesity in boys (9.0G0.5%) compared with girls
(5.2G0.4%), with no differences in the frequency of overweight
(17.4G0.7% and 16.1G0.7% respectively). In accordance with the
age, two peak prevalence of obesity were registered: children 1–3
years (12.2G1.7%) and 7–12 years (8.6G0.6%). There were not
any significant differences in the frequency of obesity among
urban and rural residents (7.4G0.4% and 5.9G0.7%, PO0.05).
In the structure of obese patients 57.0% had BMI in the range of
2 to 2.5 S.D., 27.5% had BMI in the range of 2.6–3.0 S.D., 13.0%
had BMI in the range of 3.1–3.9 S.D. and 2.5% had BMI in
the range of S4.0 S.D. Conclusion: The results motivate
paediatricians to devote more time to the problem of obesity.
P3-909
Survey Serum 25-Hydroxyvitamin D Concentration in
Obese Children and Clinical Significance in Chinese
Population
Yu Yang, Lei Xu

Endocrinology, Genetics and Metabolism, Jiangxi Provincial
Children’s Hospital, Nanchang, China

Background: Simple obese is a worldwide public health
problem. Recent studies suggested a possible relationship between
obese and vitamin D deficiency. Objective and hypotheses: To
discuss the relationship between 25-Hdroxyvitamin D with
glucose and lipid metabolism of simple obese in Chinese children.
Method: 65 children with obeses (35 mild-to-moderate, 50
severe) and sixty-two children with normal weight were enrolled
in this trial. The Serum 25-hdroxyvitamin D, insulin, cortisol and
C peptide were measured by CLIA. Result: There was significant
difference between obeses and normal children in serum 25-(OH)
D (P!0.001). Serum 25-(OH) D was inversely related with BMI
(rZK0.456, P!0.001), BMI SDS (rZK0.447, P!0.001). Serum
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25-(OH) D was inversely related with triglyceride obsess children
(rZK0.389, P!0.001). Moreover, triglyceride in obese children
with serum 25-(OH) D%50 nmol/l was higher than that in obese
children with 25-(OH) D>50 nmol/l (P!0.05). Serum 25-(OH) D
was not statistically significant with blood total cholesterol and low
density lipoprotein cholesterol (hdl-c), blood glucose, insulin,
haemoglobin A1c in obese children (PO0.05). Conclusion:
Serum 25-(OH) D in obese children are lower than normal
weight children, Serum 25-(OH) D was inversely related with
height and BMISDS, 25-(OH) D was inversely related with
triglyceride level in obeses, which imply that 25-(OH) D maybe a
risk factor of obesity and abnormal blood lipid.
P3-910
Clinico-Biochemical Correlation Among Children with
Obesity and Metabolic Syndrome
Sangita Yadava, Krishna Kishore Umapathia, T K Mishrab

aDepartment of Pediatrics, Maulana Azad Medical College,
New Delhi, India; bDepartment of Biochemistry, Maulana Azad
Medical College, New Delhi, India

Background: Childhood obesity associated with risk of
developing metabolic syndrome (MetS) and paucity in Indian
literature regarding correlation between clinical and biochemical
parameters in obese and MetS. Objective and hypotheses:
Comparing clinical and biochemical correlation of obese children,
controls and MetS.Method: Eighty children (40 obese and 40 age
and sex matched controls) 5–18 years recruited after approval by
Institutional Ethics Committe. BMI, Waist circumference (WC)
and blood pressure (BP) recorded after informed consent/assent.
Lipid profile measured using auto analyser and Insulin levels by
electrochemiluminescence and Fasting blood sugar by glucose
oxidase method. Results: Mean age of study population was
similar in both cases and controls-11.15G2.52 (M:FZ23:17)with
19(47.5%) prepubertal (M:FZ10:9) and 21 (52.5%) postpubertal
(M:FZ13:8). BMI and WC higher in obese (26.58G1.88 vs
17.58G1.72–P!0.001), (72.34G6.24 vs 65.03G5.89–P!0.001)
respectively. Mean Systolic and diastolic BP in obese was
comparable 100G5.73 and 64.70G4.65. Calorie intake higher in
obese (1893.55G329.96 vs 1657.60G290.30–PZ0.001). S.Choles-
terol (Chol) were comparable (PZ0.22).STriglyceride (TG) raised
in obese (135.50G43.32 vs 89.08G12.46) P!0.001 and low
density lipoprotein (LDL) was 86.58G22.18 in obese vs controls
68.83G9.68 (P!0.001). Serum high density lipoprotein (HDL)
low in obese than controls (37G4.37, 42.70G6.42-P!0.001).
Fasting blood sugar in obese was 93.78G7.08 and comparable.
Insulin levels higher in obese (11.51G4.73 vs 6.08G2.46–
P!0.001). Age, BMI and WC correlated positively with insulin
and LDL. 4 (21%) prepubertalobese and 14 (66%) postpubertalhad
MetS. Mean BMI (29.45G3.08 vs 26.58G1.88), WC (77.17G4.5
vs 72.34G6.2), FBS (97.02G2.2 vs 93.78G7.08), Chol (158.31G
17.7 vs 142.87G13.96), TG (165.69G44.6 vs 135.5G40.9) and
LDL (95G26.1 vs 79.21G22.4) significantly higher among
obese with MetS, P!0.01. BMI and WC had significant
positive correlation with dyslipidemia and FBS, P!0.05.
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Conclusion: Obese children have high BMI, increased WC and
higher prevalence of dyslipidaemia putting them at high risk of
MetS. High BMI and increased WC correlated strongly with
increased LDL and high insulin levels. With onset of puberty WC
and BMI increases significantly and worsening of dyslipidaemia.
Children with MetS had significantly higher BMI and WC, Lipid
parameters and Insulin levels than obese.
P3-911
Clinical and Phenotypic Patterns of Overweight and
Obese School Children
Victoriya Furdela

Ternopil State Medical University, Ternopil, Ukraine

Results of epidemiological studies of 540 9–17 years old school
children in Ternopil city are presented in this article. The aim is
to determine the incidence of overweight, obesity, metabolic
syndrome and hypertension among Ternopil schoolchildren and
to trace clinical and phenotypic features of these pathological
conditions among them. The results showed that the incidence of
overweight among schoolchildren is 11.1% and obesity is 4.8%
(11.8% of girls and 14.8% of boys). Boys develop obesity three
times more often than girls and are overweight 1.4 times more
often than girls, while frequency of underweight is independent of
gender. In pubertal period boys develop obesity three times more
often: 7.3% of boys and 2.3% of girls (FZ0.523 P!0.05) and more
often are overweight (11.1 and 6.4% respectively). In general,
abdominal obesity of children and adolescents was found in 4% of
boys and in 1.9% of girls. The incidence of abdominal obesity (as a
marker of metabolic syndrome) among overweight schoolchildren
is 19.3% among the examined boys and 18.5% among girls. There
is direct relationship between BMI and blood pressure values,
which is more pronounced among boys than among girls. Every
second obese boy has labile hypertension, while among obese girls
50% had normal blood pressure, and only every sixth girl had high
normal blood pressure.
P3-912
In Different Method of the Evaluation of State of
Feeling of Obese Children; Goodenough Harris
‘the Draw-a-person’ Test
Ayça Törel Ergüra, Gaye Aşık Kırdağa, Seda Uçarb

aDepartment of Pediatric Endocrinology, Faculty of Medicine, KU,
Kırıkkale, Turkey; bSection of Child Development, KU, Kırıkkale,
Turkey

Objective: Psychosocial problems which the obesity caused
is one of the most important reasons that impede success of
treatment. Researches indicate that, majority of all obese children
have depression. In this study, the effect of obesity on state feeling
(cognitive functions and socioemotional adaptation) were
443



investigated in a different special test. To this end obese and
nonobese young patients were compared by a special test
determines the ability of mind and concepts. Materials and
method: The study included 26 patients between the ages of 4–14
years. Organic obesity, chronic disease and medication history
were excluded from the study. After received a detailed history and
physical examination in all cases Goodenough Harris Draw a Man
Test (GEH BIC) test was performed. Interpretation of the test was
performed by the same specialist. Results: 14 obese and nine
nonobese patients mean ages were respectively 8.86G2 years and
9.86G0.89 years. According to GEH BIC Test, eight of 14 cases did
not draw hand, and 11 cases of the obese patients did not draw
finger.despite that, only five cases of the nonobese group drew less
numbered fingers. Six of the obese cases drew little figures.
Conclusion: In obese group, tiny figure drawing and drawing
figures without hand-finger, were significantly higher than in
nonobese group. According to GEH BIC test, drawing figures
without hand-finger is the sign of sense of guilt, and tiny figure
drawing is also symbolize the lack of self-confidence. These data
suggests that, obese child have intense feelings of guilt and lack of
self-confidence.
P3-913
Phenotypic Study of Obesity in Children and
Adolescents
Soumeya Nora Fedalaa, Ali El Mahdi Haddamb, Leyla Ahmed Alia,
Djamila Meskineb, Farida Chentlia

aDepartment of Endocrinology, Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology, Bologhine Hospital,
Algiers, Algeria

Background: Child Obesity is a major health problem. It is
mainly due to a high diet and low physical activity. In some cases,
they may be due to genetic causes. It must be detected and treated
precociously due to an increased risk of early onset of diseases,
including diabetes and heart disease. Objective and hypotheses:
Search the frequency, clinical and etiological characteristics of
obesity in children and adolescents. Method: This is a retro-
spective study of 48 cases of obese children, hospitalized between
1995 and 2014. All patients underwent an examination and a
complete physical examination. The exploration was completed by
a general and endocrine balance. Depending on the results, a
paraclinical exploration was made. Results: 48 cases were
reported. the sex ratio G/F: 2. The mean age was 10G5.8 years
for males and 12G1.04 in girls. Obesity is more common among
boys age !6 years (50%) and at age between 12 and 18 years
(37.5%). Obesity is more common among girls whose age is
Table 1. (for abstract P3-914)

BMI Basa

VIT D Rho K0.41 K
P 0.005

(obese patient)

444
between 12 and 18 years (58.3%) and between 6 and 12 years
(25%). In adolescence, obesity is greater among girls than boys
(58.3% vs 37.5%) whereas before the age of rebound weight, it is
more important for boys 50% vs 16.66%. 50% of boys and girls
have moderate obesity. Severe and morbid obesity are in
proportion equal to 25%. The causes are common 60.71%,
syndromic obesity 21.43%, endocrine obesity 10.72% and
iatrogenic7.14%. Complications are more common in boys
35.71% vs 32.14% (P: 0.01). Visceral and neuropsychiatric
complications are predominant. Conclusion: Aetiological factors
of childhood obesity are complex and involve epigenetics and
behaviour. Early and éfficace support is based on growth
monitoring and prevention by dietary and lifestyle rules.
P3-914
Association of Serum Levels of 25(OH) Cholecalciferol
and Childhood Obesity
Maria Laura Iezzi, Gaia Varriale, Anastasios Megalooikonomou,
Simona Di Loreto, Luca Zagaroli, Nunzia Torge

University of l’aquila - S.Salvatore Hospital, L’Aquila, Italy

Background: Vitamin D is now recognised as a prohormone,
essential for the maintenance of mineral homeostasis, calcium
metabolism and normal skeletal architecture. 30 ng/ml or greater
can be considered sufficient serum levels. The prevalence of
vitamin D deficiency among severely obese children is almost 49%
caused by the fact that it is sequestered in the larger body pool of
fat of such individuals, being vitamin D fat soluble. Vitamin D
deficiency has been recently associated with cardiovascular disease
and metabolic syndrome in morbid obesity. Particularly, 25(OH)
D levels were inversely correlated with HbA1c, insulin, LDL,
triglycerides, total-cholesterol and insulin resistance. Objective:
To investigate the action of this hormone in obese children visited
in Pediatric Endocrinology and Adolescentology Clinic of L’Aquila
and to examine the relationship between 25(OH) D concentration
and other parameters commonly altered in obesity. Methods:
Prospective study envolving 23 obese children (Ob) (13 girls;
11.06G3.98 years, BMIO95 8C) and 21 normal weighted children
(C) (12.23G3.54 years). An OGTT was performed and serum
insulin was obtained to calculate the glucose/insulin ratio and the
HOMA-index. All had undergone an assessment of weight, height
and pubertal status; cholesterol, triglycerides, liver enzymes and
serum 25(OH) D were measured at the baseline visit. Results:
Mean 25(OH) D levels were highest in Ob, with a statistically
significant difference, respect to C. The BMI level was inversely
correlated with vitamin D levels. An important inverse relation-
ship was found when vitamin D levels were compared with basal
l insulin Triglycerides GPT gGT

0.40 K0.30 K0.43 K0.42
0.02 0.05 0.004 0.009
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insulin, GPT, GGT, triglycerides. Conclusions: Comparing the
vitamin’s D concentration with the lipemic and metabolic
parameters, largely confirm the few existing data in the literature,
that such metabolic alterations are linked to a high prevalence of
vitamin D deficiency in obese children.
P3-915
Comparison of Lipid Profile in Active and non Active
Obese Children in Qom-Iran
Javad Shapooria, Marzieh Aghaeib

aDepartment of Endocrinology, Metabolism Hazrate Masoumeh
Hospital, Qom University of Medical Sciences, Qom, Iran; bHazrate
Masoumeh Hospital, Qom University of Medical Sciences, Qom,
Iran

Background: Obesity and nonactivity particularly in child
hood can associated in cardiovascular disease in adult hood.
Objective and hypotheses:Aim of this study was comparison of
lipid profile in active and non active obese children.Method: The
participants in this study who where obese children 8–10 years,
according to cut off BMIO85% percentile, that selected by cluster
sampling method. After obtaining consent.they complete PAQC
queastionair and divided to two groupse active and non active.
Sample blood test whas taken for measure and compair level of
TC, TR, HDL and LDL factores in active and non active obese.
Data were analyzed byspss and in dependent Ttest, chi square test
with significant level confidence at 0/05. Results: Finding showed
that the two groups active and non active were statistically
diference in triglycerides (MD: 13, PZ0.005),cholesterols total
(MD: 34, PZ0.001), LDL-cholesterols (MD: 13, PZ0.002) and
only HDL cholesterols (MD: 56, PZ0.019) were higher in non
active groupe. Also LDL/HDLZ4.15, P!0.0001, TC/HDL: 4.31,
P!.0001 were shown. Conclusion: Obesity is not alone but
with immobility may be a risk factor for increased lipid profile
in children.
P3-916
Vitamin D Deficiency can Modulate GH/IGF1 Axis in
GH Deficient Children
Ewelina Witkowska-Sedek, Anna Kucharska, Anna Majcher,
Beata Pyrzak

Medical University of Warsaw, Warsaw, Poland

Background: According to the latest studies vitamin D has an
effect on the production and/or secretion of IGF1 in the liver, but
the exact mechanism regulating these relationships has not been
thoroughly explained. Objective and hypotheses: Evaluation of
the relationship between 25(OH)D and IGF1 levels in the serum of
children with GH deficiency (GHD). Method: The study group
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consisted of 76 GH deficient children qualified for GH therapy.
The GHD was defined as GH secretion in stimulatory tests below
10 ng/ml. 25(OH)D and IGF1 concentrations were evaluated
before the start of GH treatment. The study group was divided into
two subgroups, depending on the concentration of 25(OH)D:
deficient children in need of treatment (25(OH)D ! 20 ng/ml;
nZ33) and non-deficient children (25(OH)DO 20 ng/ml; nZ43).
The two subgroups did not differ significantly in terms of GH
deficiency defined as the maximum secretion of GH in tests. IGF1
concentration was expressed as an S.D. normalized for bone age.
Results: It was only in the group of children with 25(OH)D
deficiency that a weak positive correlation between 25(OH)D
concentration and IGF1 concentration was found (P!0.05).
There was no significant correlation between the concentrations of
25(OH)D and IGF1 in the group without vitamin D deficiency or
in the whole study group. Conclusion: The results suggest that
low serum 25(OH)D concentrations can influence IGF1 concen-
trations. Therefore, in vitamin D deficient patients their vitamin D
status should be normalized before their IGF1 concentrations are
evaluated.
P3-917
Serum IGFI Concentration and Growth During Infancy
Correlate to Polyunsaturated Fatty Acid Pattern
Jovanna Dahlgrena, Emma Kjellberga, Birgitta Strandvikb,
Josefine Roswalla

aGP-GRC, Inst for Clinical Sciences, Gothenburg University,
Gothenburg, Sweden; bDepartment of Biosciences and Nutrition,
Karolinska Institute, Stockholm, Sweden

Background: IGF1 is important for fetal and infant growth
and is influenced by nutrition. In young pigs, docosahexaenoic
acid (DHA)-enriched food is associated with higher IGF1 levels
but studies in human infants are lacking. Aims and objectives:
To assess levels of polyunsaturated fatty acids (PUFA) relate to
IGF1, birth size and growth during infancy.Methods: The setting
was a population-based longitudinal cohort comprising 126 full-
term, normal size infants (50% females) followed prospectively
with anthropometric measurements as well as blood sampling
from cord blood, serum at 2 days of age and at four and 12 months.
Only those which had complete series of PUFA analyses were
included. Parents completed food questionnaires on each
occasion. At 1 month of age, 95% were given some breastfeeding
and at four months 64% were exclusively breastfed. IGF1 were
assessed using the IDS-iSYS-technique and leptin using RIA
(Linco Research). Essential fatty acids were analysed with
masspectrometry technique. Results: Cord IGF1 correlated
negatively to cord omega n6/n3 (rZK0.25, P!0.01) and cord
arachidonic acid (AA) (rZK0.34, P!0.001). At birth, AA had a
negative correlation to birth length (BL) (rZK0.29, PZ0.001)
and weight (BW) (rZK0.25, P!0.01). The unsaturated PUFA
mead acid from cord blood and at two days of age correlate closely
to BW (rZ0.45, P!0.001), BL (rZ0.34, P!0.001) and head
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circumference (rZ0.35, P!0.001). At 2 days of age, there was a
negative correlation between IGF1 and AA (rZK0.52, P!0.001)
and a positive correlation to linoleic acid (LA) (rZ0.46, P!0.001)
respectively. At 4 months of age IGF1 still correlated positively to
LA (rZ0.39, PO0.001) but negatively to omega n3/n6 ratio
(rZK0.40, P!0.001) and to AA (rZK0.36, P!0.001).
Conclusions: During infancy, essential fatty acids correlate to
IGF1 and to birth size. Whether this is through GH level or
nutrition per se remains to be elucidated.
P3-918
Are Short Children with Low GH Secretion
Metabolically Different from Children of
Normal Height?
Anders Tidblada, Klas Ekströma, Martin Ritzéna, Claude Marcusb

aDepartment of Women’s and Children’s Health, Karolinska
Institute, Stockholm, Sweden; bDepartment of Clinical Science,
Intervention and Technology (CLINTEC), Karolinska Institute,
Stockholm, Sweden

Background: Severe GH deficiency (GHD) leads to several
metabolic effects in the body ranging from abnormal body
composition to biochemical disturbances such as high insulin
sensitivity. However, less is known regarding these parameters in
children with a milder deficiency in GH secretion. Objective and
hypotheses: To analyse if short children with a relatively low GH
secretion differ metabolically from healthy children of normal
height. Method: We examined insulin sensitivity index (Si), body
composition and fasting levels of glucose, insulin and HbA1c in
short children (!K2.5 SDS) between 7–10 years of age (nZ35)
and compared the results with an age- and sex-matched control
group of normal height (nZ12). We also performed a subgroup
analysis comparing these parameters for short children above and
below a peak GH secretion level of 10 mg/l during GH-stimulation
test. Results: The group of short children had a higher mean Si
compared to the control group (12.9 vs 10.4 (mu/l)K1!minK1)
but the difference was non-significant unadjusted (PZ0.079) and
only borderline significant when adjusted for sex (PZ0.059). The
comparison of body composition adjusted for sex showed that the
short children had a lower percentage of abdominal fat (AF, 13.3%
vs 16.6%, PZ0.05) and higher percentage of lean body mass
(LBM, 80.6% vs 77.5%, PZ0.04) compared to the controls. No
significant difference of fasting glucose or HbA1c was detected
between the groups but fasting insulin was significantly lower in
the short children (22.4 vs 32.0 pmol/l, PZ0.05) when adjusted for
sex. When comparing short children above and below GH-peak
level of 10 mg/l the children with lower GH secretion were shown
to have a significantly lower fasting insulin level (16.8 vs
27.8 pmol/l, PZ0.04) and the other comparisons showed
tendencies towards higher Si, lower AF and higher LBM, but
these results were non-significant. Conclusion: Short children
with mildly impaired GH secretion are very heterogeneous in
terms of their metabolic profile compared with healthy children of
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normal height. They show higher Si and lower fasting insulin levels
than the healthy children but in contrast to the phenotype of GHD
the short children have low AF and high LBM, which might have
contributed to the differences in insulin sensitivity. Funding: The
work was supported by Eli Lilly Sweden AB, Swedish Heart-Lung
Foundation, Swedish Research Council for Health, Working Life
and Health Care and Karolinska Institute-Stockholm County
Council Research Support.
P3-919
Familial Short Stature Associated to Terminal
Microdeletion of 15q26.3: Variable Phenotype not
Involving the IGF1 Receptor Gene
Laura Lucaccionia, Simona F Madeoa, Ilaria Stanghellinib,
Patrizia Bruzzia, Barbara Predieria, Lorenzo Iughettia,
Antonio Percesepeb

aPediatric Unit, Department of Medical and Surgical Sciences of the
Mother, Children and Adults, University of Modena and Reggio
Emilia, Modena, Italy; bMedical Genetics, Department of Medical
and Surgical Sciences, University Hospital of Modena, Modena, Italy

Background: Terminal deletions of chromosome 15q are
associated with different degrees of pre- and post-natal growth
failure, dysmorphic features, functional impairments and con-
genital anomalies. Although monosomies of 15q26 do not
represent a classical contiguous gene syndrome, candidate genes
for selected features have been identified. Short stature is referred
to deletions of the IGF1-R gene, located on 15q26.3. We
demonstrate evidence of phenotype comparable with 15q26
monosomy in a family with microdeletion of 15q26.3 not
involving IGF1-R gene. Case presentation: An 8 years old girl
was referred for short stature and minor dysmorphic features. Past
history showed congenital hearth defect, repaired at 1.75 years,
and infantile spasms since 6 months. IQ was mild impaired on
verbal scales. After birth, height presented a progressive decline,
achieving K3 S.D., far from the target height (S.D. – 1.44). Bone age
was mildly delayed. She presented minor dysmorphisms including
mild down-slunting eyelid, micrognathia, overjet with prominent
incisors, short philtrum, arched palate. GH and IGF1 productions
were normal. Array-CGH showed a microdeletion of the 15q
chromosome, on the sub-terminal region 15q26.3 (chr15:
100167695–102364500) of about 2.5 Mb not involving the
IGF1-R gene. The same deletion was found in the father. Father’s
final height was found on the lowest part of the normal range.
His past history was characterised by mild learning difficulties. He
also presented truncal obesity and nocturnal sleep apneas.
Conclusion: To the best of our knowledge, this is the first case
of terminal 15q deletion with a phenotype similar to others
reported, not involving the IGF1-R gene. Deletion’s size seems not
to be a predictor of the breadth of the phenotypic spectrum and
the wide clinical variability suggests that other genetic mechanisms
may be involved and need to be investigated.
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P3-920
Is the Insulin Secretion in Pancreatic Beta Cells
Related with IGF-1/IGFBP-1 Axis in Korean Children?
Min Sun Kim, Dae-Yeol Lee

Pediatrics, Chonbuk National University Medical School,
Jeonju-si, Republic of Korea

Background: The IGF system is involved in the development
of metabolic and cardiovascular disease. This study aimed to
investigate the association of insulin-like growth factor-1 (IGF1),
IGF-binding protein-1 (IGFBP1) and IGFBP3 with insulin
resistance and type 2 diabetes in children.Methods:We included
36 children aged 10 to 16 years without known diabetes,
medication, chronic disease. They were classified into three
groups according to the results of oral glucose tolerance test and
other clinical/laboratory findings. We performed anthropometric
measurement and laboratory tests. The fasting levels of serum
IGF-1, IGFBP-1 and IGFBP-3 were measured. Results: i) Serum
IGF1, IGFBP3 and IGF1/IGFBP1 molar ratio levels were
significantly higher in glucose intolerance group. Serum IGF1
(rZK0.396, PZ0.023) and IGFBP3 (rZK0.628, P!0.001) had
negative correlation with IGFBP1. ii) Serum IGFBP1 was
negatively correlated with age, BMI, systolic blood pressure,
serum c-peptide, insulin, and HOMA-IR. And serum
IGF1/IGFBP1 was significantly related with serum c-peptide,
insulin and HOMA-IR. iii) Serum IGFBP1 had no correlation with
fasting plasma glucose level, lipid profile, apoprotein A/B and
HbA1c. It was not different between normal glucose tolerance
group and glucose intolerance group. iv) In normal glucose
tolerance group, serum IGFBP1 and IGF1/IGFBP3 was no
significantly different between obese and non-obese groups. But
IGFBP1 had negatively associated with age, BMI, systolic blood
pressure, serum c-peptide, IGFBP3 and HOMA-IR. Conclusion:
Serum IGF1/IGFBP1 molar ratio was significantly elevated in
Korean children with glucose intolerance sate and especially,
serum IGFBP1 correlated with serum c-peptide. These findings
suggest that IGFBP1 may related glycemic control and insulin
secretion in children.
P3-921
Severe Isolated Growth Hormone Deficiency and
Myopathy in Two Brothers with RNPC3 Mutation
Zoran Guceva, Momir Polenakovicb, Velibor Tasica, Yves LeBoucc,
Jurgen Klammtd, Roland Pfaeffled, Aleksandra Filipovskae

aMedical Faculty Skopje, Skopje, Macedonia; bMacedonian Academy
of Sciences and Arts, Skopje, Macedonia; cHopital Trousseau, Paris,
France; dUniversity of Leipzig Medical School, Leipzig, Germany;
ePerth Campus, Perth, Australia

Background: We present two brothers with very distinct
phenotype, possibly constituting a novel clinical and genetic entity.
54th Annual Meeting of the ESPE
The common phenotype included red hair, obesity, myopathy,
severe IGHD and, growth without growth hormone. Case
presentation: At the age of 28 months the older brother had
a height of 68 cm (K9 SD), his bone age was 6 months. The
younger brother had a height of 62 cm at the age of 20 months
(K5 SD), bone age 10 months. Two tests of pituitary GH reserve
showed severe growth hormone deficiency (GHD) in both patients
(!0.3 ng/ml). All other pituitary hormones were within normal
levels. Rapid growth in the first two years got them on the 30th and
40th percentile on the growth curve. IGF-I and IGFBP3 were not
initially available, but under treatment were normal. Leptin
measurement was not available. Unsteady gait, falling increased
muscle enzymes lead to a diagnosis of myopathy. Two muscle
biopsies were inconclusive (Macedonia and Germany). Remark-
ably, after GH treatment was interrupted growth continued
normally and they both reached normal adult target height.
Retesting the GH pituitary reserve showed low GH levels
!0.3 ng/ml. Extensive genetic investigation included sequencing
of the GH1, POMC, MC4R, SMN1, dystrophin and dynactin
genes, as well as the complete mitochondrial genome. No gene
alterations were detected. The karyotype of the patients is normal
46, XY. Whole exome sequencing (WES) identified a compound
heterozygous mutation in the RNPC3 gene, where each parent
is heterozygous for one of the variants (RNPC3:NM_017619:
exon6:c.613COT: p.R205X, and RNPC3:NM_017619:
exon13:c.1420CO A:p.P474T. Conclusions: Mutations of the
RNPC3 gene encoding 65K protein that is a part of the U12-type
spliceosome were identified. At present it is not clear how the
mutations cause the IGHD and the myopathy in the patients.
Additional functional studies will follow.
P3-922
Gigantism Secondary to Growth Hormone Secreting
Pituitary Macrodenoma
Andrew Sng, Kah Yin Loke

National University Hospital, Singapore, Singapore

Background: Pituitary gigantism is an extremely rare disorder
characterised by GH excess that occurs before fusion of the
epiphyseal growth plates. Case summary: A 13 years 6 month old
Chinese boy presented to the paediatric endocrine outpatient
clinic with tall stature. He was noted by his parents to have a
continued growth spurt since 9 years old, and he required new
shoes and clothes every school term. He had no headaches or
visual disturbances. There is no family history of tall stature. On
examination, his height measured 191.3 cm (O 2 SD above the
97th percentile) and his weight measured 66.0 kg (90th-97th
percentile). He had no gynaecomastia or features of Marfan
syndrome. There was mild prognathism. He was Tanner Stage 4
for pubic hair and his testicular volumes measured 15 ml
bilaterally. His bone age was 14 years with a predicted height of
206.0 cm. An oral glucose suppression test (OGTT) showed a
failure of GH suppression with a paradoxical rise after 60 min to
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a peak GH of 25.0 ug/L and an elevated IGF1 of 877.0 ug/L (183–
850). Serum prolactin was normal at 198 mIU/L (72.0–320.0).
A pituitary MRI showed a pituitary macroadenoma measuring
12!9!7 mm. Perimetry was normal. He underwent endonasal
transphenoidal hypophesectomy and he developed central
diabetes insipidus post operatively. Histology confirmed a
pituitary adenoma which was positive for growth hormone and
prolactin. A repeat OGTT 3 months after surgery showed
adequate suppression of GH levels of 0.73 ug/L with normalisation
of IGF1 to 228 ug/L (183–850) and a pituitary MRI showed no
tumour recurrence. Conclusion: We report a case of GH excess
secondary to a pituitary macrodenoma which achieved surgical
and biochemical cure with transphenoidal surgery.
P3-923
IGFI and Relation to Growth in Infancy and Early
Childhood in Very-Low-Birth-Weight Infants and
Term Appropriate for Gestational Age Infants
Miranda de Jonga,b, Anneke Cranendonka,
Mirjam M. van Weissenbrucha

aVU University Medical Center, Amsterdam, The Netherlands;
bAlbert Schweitzer Hospital, Dordrecht, The Netherlands

Background: IGFI regulates early postnatal growth of preterm
infants and also plays an important role in growth in childhood.
Very-low-birth-weight (VLBW) infants are at risk for reduced
growth in early childhood. Objective and hypotheses: To
compare IGFI and the correlation to growth parameters in infancy
and early childhood in VLBW and term appropriate for
gestational age (AGA) infants. Method: We included 41 VLBW
children and 64 term born AGA children. Anthropometry was
performed at 0, 3, 6, 12 and 24 months of (corrected) age. IGFI was
measured at 6 and 24 months corrected age (CA) in the VLBW
children and at 3, 12 and 24 months in the term born children.
Results: VLBW children are lighter and thinner than term AGA
children at all ages and are shorter until 12 months CA. VLBW
children have lower head circumference than term AGA children
at all ages. At 24 months CA IGFI in VLBW children is
significantly higher than in term AGA children (13.0 vs.
10.3 nmol/L resp.; PZ0.013). In VLBW children IGFI at 6
months CA was significantly correlated to weight and length at 6
months CA and to change in weight and length between 0 and
6 months CA; IGFI at 24 months CA was significantly correlated
to head circumference and to change in length between 0 and 24
months CA. In term AGA children IGFI at 3, 12 and 24 months
was correlated to weight and length at the same age and to change
in weight and length in the preceding period. Conclusion: In
infancy and early childhood IGFI is correlated to preceding growth
in both VLBW and term children. At 2 years CA IGF-I in VLBW
children is higher than in term AGA children indicating an
important role in the catch-up growth in length.
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Severe Isolated Growth Hormone Deficiency and
Myopathy in Two Brothers With RNPC3 Mutation
Zoran Guceva, Momir Polenakovicb, Velibor Tasica, Yves LeBoucc,
Serge Amselemc, Jurgen Klammtd, Roland Pfaeffled,
Aleksandra Filipovskae

aMedical Faculty Skopje, Skopje, Macedonia; bMacedonian Academy
of Sciences and Arts, Skopje, Macedonia; cHopital Trousseau, Paris,
France; dUniversity of Leipzig Medical School, Leipzig, Germany;
ePerth Campus, Perth, WA, Australia

Background: We present two brothers with very distinct
phenotype, possibly constituting a novel clinical and genetic entity.
The common phenotype included red hair, obesity, myopathy,
severe IGHD and, growth without growth hormone. Case
presentation: At the age of 28 months the older brother had a
height of 68 cm (K9 SD), his bone age was 6 months. The younger
brother had a height of 62 cm at the age of 20 months (K5 SD),
bone age 10 months. Two tests of pituitary GH reserve showed
severe growth hormone deficiency (GHD) in both patients
(!0.3 ng/ml). All other pituitary hormones were within normal
levels. Rapid growth in the first two years got them on the 30th and
40th percentile on the growth curve. IGFI and IGFBP3 were not
initially available, but under treatment were normal. Leptin
measurement was not available. Unsteady gait, falling increased
muscle enzymes lead to a diagnosis of myopathy. Two muscle
biopsies were inconclusive (Macedonia and Germany). Remark-
ably, after GH treatment was interrupted growth continued
normally and they both reached normal adult target height.
Retesting the GH pituitary reserve showed low GH levels
!0.3 ng/ml. Extensive genetic investigation included sequencing
of the GH1, POMC, MC4R, SMN1, dystrophin and dynactin genes,
as well as the complete mitochondrial genome. No gene alterations
were detected. The karyotype of the patients is normal 46, XY.
Whole exome sequencing (WES) identified a compound hetero-
zygous mutation in the RNPC3 gene, where each parent is
heterozygous for one of the variants (RNPC3:NM_017619:
exon6:c.613COT: p.R205X, and RNPC3:NM_017619:
exon13:c.1420CO A:p.P474T. Conclusions: Mutations of the
RNPC3 gene encoding 65K protein that is a part of the U12-type
spliceosome were identified. At present it is not clear how the
mutations cause this particular phenotype. Additional functional
studies will follow.
P3-925
Influence of the -202 A/C IGFBP3 Promoter
Polymorphism on Individual Variation in
Body Height in Korean Girls
Seung Yang, Young Suk Shim, Min Jae Kang, Yeon Joung Oh,
Il Tae Hwang

Hallym University College of Medicine, Seoul, Republic of Korea

Background: The most common single nucleotide poly-
morphism in the IGFBP3 promoter region occurs at position -202.
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This polymorphic variation occurs frequently and may influence
GH responsiveness and somatic growth. Objective and
hypotheses: This study aimed to assess the effects of IGFBP3
promoter polymorphism on growth in children. Method:
Restriction fragment length polymorphism (RFLP)-based geno-
typing of the -202 single nucleotide polymorphism was performed
in 146 Korean girls aged between 15 and 16 years, who were
selected randomly from the Seoul School Health Promotion
Center. The participants were divided into three groups (tall,
medium, and short) according to the height percentile established
from normal reference values for Korean children. The serum
levels of IGF1 and IGFBP3 were then compared according to
genotype. Results: The genotype distribution in the participants
was 79 AA (54.1%), 60 AC (41.1%), and 7 CC (4.8%). The C allele
frequency at the -202 IGFBP3 position was 25.4% in this group.
The mean serum IGFBP-3 concentration in girls with the AA
genotype was higher than that in girls with the AC genotype in the
medium (PZ0.047) and short (PZ0.035) groups respectively.
There was no difference in the IGF1 to IGFBP3 molar ratio
between the AA and AC genotype groups (PZ0.161).
Conclusion: The -202 polymorphism in the IGFBP3 promoter
region is assumed to affect the serum concentration of IGFBP3
in children as well as in adults. However, it is unclear whether
this affects physical development according to the concentration
of IGFBP3.
P3-926
Usefulness of Priming with Gonadal Steroids Prior to
GH Stimulation with Clonidine in the Evaluation of
the GH Status of Short Children
Gulnara Rakhimova, Kamil Gilyazetdinov

Centre for the Scientific Study of Endocrinology, Tashkent,
Uzbekistan

Aim: To determine the usefulness of priming with gonadal
steroids prior to GH stimulation with clonidine in the evaluation
of the GH status of short children. Method: 21 males were
studied, with a mean chronological age of 13.2G1.5 years (range
11–16 years), mean bone age 11.0G1.4 years, Tanner stage 1–2,
with height 135.8G7.4 cm (Ht-SDS K2.8G0.5), and an
inadequate response to an initial GH stimulation test with
clonidine (peak GH!10 ng/ml). A second stimulation test with
clonidine was performed in the same patients after gonadal steroid
priming: 50 mg i.m. testosterone propionate daily for 3 days.
Results: 15 of 21 children (71%) increased their GH response to a
level of O10 ng/ml following priming with gonadal steroids. Mean
peak GH after priming was 11.32G5.6 ng/ml compared to a peak
GH level of 3.9G2.8 ng/ml prior to gonadal steroid priming (peak
GH 14.45G2.0 ng/ml in the responders vs 6.2G2.4 ng/ml in the
non-responders). Conclusion: Priming with gonadal steroids
significantly improves GH secretion following GH stimulation
with clonidine and diminishes the possibility of a false diagnosis of
GH deficiency.
54th Annual Meeting of the ESPE
P3-927
Comparison of Two IGF1 Assays in Patients Treated
with GH
Marı́a Martı́neza, Marta Murilloa, M Luisa Granadaa, Marta Aldeaa,
Estefanı́a Guerrinib, Joan Bela

aGermans Trias i Pujol Hospital, Badalona, Spain; bFoundation Leo
Messi, Badalona, Spain

Background: IGF1 measurements are used to diagnose and
monitoring GH related disorders. GH dose is titrated against IGF1
concentrations which should be kept within the age-and sex-
related normal range. However, IGF1 results vary widely
depending on the immunoassay used. International guidelines
advise to report IGF1 results as S.D. scores from an assay-specific
age-related reference population. Objective and hypotheses:
Our objective was to assess whether the change in immunoassay
lead to different clinical interpretation in prepubertal children,
followed-up in our paediatric unit and treated with similar dose of
GH. Method: We collected 101 samples of 58 patients (23 girls
and 35 boys) with tanner 1. IGF1 was measured by the Immulite
2000 (Siemens Diagnostics) immunoassay until February 2013
and by the Liaison (DiaSorin) from this date onwards. IGF1 data
from 51 determinations were obtained with the Immulite (group
A) and from 50 with the Liaison (group B). Results: No
differences were found in age (7.96G2.2 vs 8.38G2.2 age; PZ
N.S:), dose of GH (0.2165G0.031 vs 0.2096G0.034 mg/kg$week,
PZN.S), absolute IGF1 concentrations (290.5G118 vs 281.9G
78.3 ng/ml, PZN.S.), or SDS-IGF1 (1.22G1.04 vs 1.25G0.69,
PZN.S.) between both groups. We took a subgroup of 16 children
with determinations by both methods, where no significant
differences in the levels of SDS-IGF1 were found. Conclusion:
In our group of prepubertal GHD patients treated with GH the
change in the immunoassay for IGF1 was not associated to
changes in clinical decisions. In both groups the same GH dose of
GH was maintained as there were not significant changes in SDS-
IGF1 regardless of the method used.
P3-928
Acute Effects of a Training Session on IGF1 and
IGFBP3 Concentrations in Brazilian Jiu-Jitsu Fighters
Hugo Tourinho Filhoa, Enrico Pugginaa, Camila Moraesa, L Oliveiraa,
Carlos Martinelli Jrb

aRibeirão Preto School of Physical Education and Sport-USP,
Ribeirão Preto, Brazil; bDepartment of Paediatrics, Ribeirão Preto
Medical School-USP, Ribeirão Preto, Brazil

Introduction: The relationship between sports intensity and
growth has become a concern in teenagers. Changes in the
GH/IGF1 axis have been studied as biomarkers for training
intensity in adolescents; however, reports on the effects of physical
effort on GH and IGF1 levels are discordant and studies on GH
and IGF1 responses in combat sports are scarce. Aim: To
investigate the effects of a Jiu-Jitsu training session on serum
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IGF1 and IGFBP3 concentrations. Methods: Nine male Jiu-Jitsu
fighters (25G4.7 years), representing a sample of the National
Elite in the sport in Brazil with 5.4G2.7 years of practice, were
studied. Blood samples for serum IGF1 and IGFBP3 determina-
tions (ELISA) were collected at the beginning (after 30 min rest)
and immediately after the training session, which consisted of six
7.5-min fights. The fighters’ perception of the intensity of the effort
was recorded. Data was analyzed by Wilcoxon test at 5%
significance (P!0.05). Results: The intensity of the effort was
rated ‘hard’ and ‘very hard’ by the athletes. No significant
difference was observed on IGF1 (PZ0.57) or IGFBP3 (PZ0.73)
levels before or after the training session. Seven athletes had IGF1
levels below the 25th centile (!P10 in two of them) and six
showed IGFBP3 levels lower than 4 mg/l. Discussion and
conclusion: Differently to previous studies, which reported
reductions in IGF1 in wrestling fighters after training, a hard
training session by National Elite Brazilian Jiu-Jitsu fighters did not
have a significant effect on IGF1 or IGFBP3 concentrations. This was
probably due to the training status of the fighters, who were at their
maximum level of performance in the season and/or to their already
low levels of IGF1 and IGFBP3 before training session. Furthermore,
our findings support the use of acute changes in GH/IGF1 as
biomarkers for training intensity/status in combat sports.
P3-929
Biochemical Profiles Differentials by SGA Children
Catch Up
Ignacio Diez-Lopeza, Ainhoa Sarasua-Mirandaa, Marta del
Hoyo-Morachoa, Raquel Gomez de Seguraa, Dorleta Pérez-Camposa,
Maria Teresa Mararulla-Arenazab,c, Victor Manuel Rodriguez-Riverab,c

aUniversity Hospital of Alava, Vitoria, Spain; bGrupo Nutrición y
Obesidad, Facultad de Farmacia, Vitoria, Spain; cCiberobn, Instituto
de Salud Carlos III, Madrid, Spain

Background: SGA cohort study in analytical and metabolic
variables at 3 and 12 months of age with somatométrica situation.
Table 1. (for abstract P3-929)

Age/study media (SDS) Normal catch-up Low

Age os study 3 mouth 3
Glucose (mgrs/dl) 72 (8)
Insulin (mCU/ml) 6 (1)
PCR (mgrs/dl) 1.8 (0.5) 1
LDL (mgrs/dl) 58 (8)
IGF1 (ng/ml) 38 (3)
Total cases (45)
Age os Study 12 mouth 1
Glucose (mgrs/dl) 80 (7)
Insulin (mCU/ml) 9 (2)
PCR (mgrs/dl) 1.5 (0.3) 1
LDL (mgrs/dl) 74 (8)
IGF1 (ng/ml) 88 (7)
Total cases (27)
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Material and methods: Live births in singleton pregnancies in
our hospital during 2012–2014, PEG were studied according EG
and weight/height (Spanish Tablas 2008). Tours are conducted at
0, 3, 6, 9, 12 months, with measurements of weight, height and
perimeter. Blood samples are obtained at least fasting discussed 4h
and excess stored for further studies. Catch poor if P and/or T!
P10 or D!0.5 SDS, catch faster if P and/or TOP75 or DO1 SDS.
Methods IGF1 study (2013 – IMMULITE inmunoluminiscencia
IRR WHO NIBSC 87/518), glucose/PCR Oquinasa ABBOT 2013,
chemiluminescence insulin-ABBOT CMIA 2013, lipids Enzymatic
CHOD-BAP 2013 ABBOT. Multivariate ANOVA study and test
(X2) with a confidence interval of 95% is made. SPSS 19.0 for
paired samples (P!0.05). Initial results: 80 PEG recruited in
18 months (_44, 55%). Cases at 3 months follow-up 74 cases
(45 samples BQ) and at 12 months follow-up 48 patients (27
samples BQ). At 3 months catch up distribution under/normal/
fast (8/40/26), at 12 months Distribution (4/13/10). Conclusions:
Although the power of the test is medium-low in a group and are
not final data (12 months to catch up poor) differences between
the different branches are evident, presenting the poor catch values
of insulin, glucose, lipids and IGF1 below normal and fast catchp
significantly higher, including PCR. These values could help to
determine how early the possible behavior of a SGA. Somatometric
child in the first months of life and/or demonstrate an early stage
and changes in the metabolic profile of the same. Funding: Pfizer
International research grant was used to buy a personal computer
and clinical facilities.
P3-930
IGF1 Deficiency: An Important Differential Diagnosis
in Severe Growth Failure and Its Excellent Response
to rhIGF1 Replacement Therapy
Dinesh Giria, Helen Storrb, Martin O Savageb,
Renuka Ramakrishnana

aAlder Hey Children’s Hospital, Liverpool, UK; bBarts and London
School of Medicine, London, UK
catch up High catch up Signification

mouth 3 mouth 3 mouth
58 (6) 81 (5) 0.01
4 (2) 10 (3) 0.03
.1 (0.3) 2.1 (0.6) 0.55
49 (6) 68 (10) 0.04
!25 46 (8) 0.01

2 mouth 12 mouth 12 mouth
67 (6) 95 (4) 0.001
6 (2) 15 (4) 0.01
.2 (0.2) 5.8 (1.3) 0.005
66 (5) 88 (8) 0.01
35 (5) 124 (18) 0.0001
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Table 1.

Glucagon stimulation Peak GH level-6.33 mg/l
IGF1 generation IGF1 undetectable

(!3.3 nmol/l) after GH
(33 mg/kg per day!4).
IGFBP3 increased from 0.5 to
1.3 mg/l(0.5–2.9)

GH receptor gene sequencing Normal
Background: IGF1 is the key effector peptide in the control of
normal growth. IGF1 deficiency in the presence of normal GH is
associated with growth failure. This may be caused by primary
defects in the GH-IGF1 axis or by conditions such as malnutrition
or chronic inflammation. Severe primary IGF1 deficiency (height
!K3 S.D., serum IGF1 !2.5th centile, GH normal) is an
European Medicines Agency (EMA) licensed indication for
rhIGF1 therapy. We report a patient with severe failure to thrive,
short stature and unexplained IGF1 deficiency who showed an
excellent response to rhIGF1 therapy. Case: A 10 month old girl
was referred with severe failure to thrive (weight: 4.2 kg,
K7.95 S.D.s, length 60.1 cm, K4.40 S.D.s). She was born to non-
consanguineous Caucasian parents at 36 weeks gestation weighing
2.85 kg. She was not dysmorphic or micro cephalic, had gross
motor delay, no recurrent infections and a very good caloric
intake. Russell-Silver syndrome, skeletal dysplasia, malabsorption
and chronic illness were excluded. Cranial MRI was normal and
IGF1 was persistently undetectable. Further investigations are as
follows (see Table 1): GH therapy (37 mg/kg per day) caused severe
diarrhoea with no increase in height velocity or IGF1 level. She was
treated with rhIGF1, 120 mg/kg twice daily. After 1 years of
treatment, height improved from K4.40 to K1.48 S.D.s and weight
from K7.95 to K0.94 S.D.s. The serum IGF1 level normalised
(20.9 nmol/l) and age-appropriate motor milestones were
achieved. Exome sequencing results are awaited. Conclusions:
This child with IGF1 deficiency associated with severe failure to
thrive of unknown aetiology has shown excellent linear and
developmental response to within-label use of rhIGF1 therapy and
continues to benefit from this treatment.
P3-931
5-Year Response to GH in Children with Noonan
Syndrome and GH Deficiency: Our Experience and
Review of the Literature
Cristina Meazzaa, Niki Zavrasb, Alba Pilottac, Chiara Gertosiob,
Sara Pagania, Carmine Tinellib, Mauro Bozzolaa

aFondazione IRCCS Pliclinico San Matteo, University of Pavia,
Pavia, Italy; bFondazione IRCCS Policlinico San Matteo, Pavia, Italy;
cSpedali Civili, University of Brescia, Brescia, Italy

Background: Noonan syndrome (NS) is an autosomal
dominant disorder characterized by specific features including
short stature, distinctive facial dysmorphic features, congenital
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heart defects, hypertrophic cardiomyopathy, skeletal anomalies
and webbing of the neck. Molecular screening has shown that the
majority of individuals with NS have a mutation in the PTPN11
gene. Noonan syndrome children may show an impaired GH/IGF
axis. Moreover, recombinant human GH (rhGH) has been shown
to improve growth rate in patients with NS, although data are still
limited. Objective and hypotheses: We assessed growth
response following GH therapy in GH-deficient NS patients
(NSGHD) and compared it with idiopathic GH deficient (IGHD)
sex and age-matched patients. We also evaluated the safety of
rhGH therapy in NS patients with GHD. Method: We enrolled
five (two males and three females) GH-deficient NS patients
(NSGHD, mean age 8.5 years) and in five (two males and three
females) idiopathic GH deficient (IGHD, mean age 8.6 years)
patients and followed them for the first 5 years of GH therapy
(0.25 mg/kg per week). We also evaluated the safety of rhGH
therapy in NS patients with GHD. Results: At the beginning of
GH treatment, height and growth rate were statistically lower in
NSGHD children than in IGHD ones. During the first 3 years of
rhGH therapy, NSGHD patients showed a slight improvement in
height (from K2.71 to K2.44 S.D.s) and growth rate (from K2.42
to K0.23 S.D.s), although the values were always significantly lower
than in IGHD children. After five years of rhGH treatment, height
gain was higher in IGHD children (mean 28.3 cm) than in
NSGHD patients (mean 23.6 cm). During the first 5 years of rhGH
therapy, regular cardiological and haematological check-ups were
performed, leading to the conclusion that rhGH therapy was safe.
Conclusion: Pre-pubertal NS children with GHD slightly
increased their height and growth rate during the 1st years of
GH therapy, although the response to rhGH treatment was
significantly lower than in IGHD children. Furthermore, the
therapy appeared to be safe since no severe adverse effects
were reported, at least during the first 5 years. However, a close
follow-up of these patients is mandatory, especially to monitor
cardiac function.
P3-932
Modification of Cardiovascular Risk Factors in
Children Treated with GH
Maria Escolà Llopa,d, Raquel Monné Gelonchb,f,
Montse Olona Cabasesb, Àngels Vilanova Navarrob,
Diana Sofia de Melo Canhotoc, Encarnación Torruz Yustee

aHospital Verge de la Cinta, Tortosa, Spain; bHospital Joan XXIII,
Tarragona, Spain; cCAP Sant Pere, Reus, Spain; dCAP Roquetes,
Tortosa, Spain; eCentro de salud de Burjasot, Valencia, Spain;
fCAP Rambla Nova, Tarragona, Spain

Background: The administration of GH on paediatric patients
to optimize the longitudinal growth, can modify some cardiovas-
cular risk factors due to their effects on metabolism. Objective
and hypotheses: Evaluation of the effect of GH on total
cholesterol blood levels (TCBL), fasting blood glucose concen-
tration (FBGC), blood pressure (BP) and BMI, comparing these
variables before starting treatment, after a year and at the end. And
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it also assesses whether there are differences according to sex,
duration and the treatment indication. Method: Retrospective
longitudinal observational study. Includes 72 patients treated with
GH. The group comparison is performed using Chi-square test for
categorical variables and Mann Whitney U for continuous
variables. Comparison of changes in BMI, glucose, cholesterol
and BP from baseline to a year and to the end of treatment was
performed with the Wilcoxon W-test. Results: TCBL descends
after a year of treatment (PZ0.03) and at the end (PZ0.01). FBGC
increases after a year of treatment (PZ0.001); but the difference is
not significant between the start and the end of treatment. BMI
decreases after a year of treatment (PZ0.007) and at the end
(PZ0.007). No differences were found in Systolic BP or Diastolic
BP, between different moments of treatment. No differences were
observed in any of the analysed variables according to sex or
treatment indication at any time. At a longer duration of treatment
the decrease of BMI is greater (PZ0.069) and also rises the
decrease of TCBL (PZ0.072); but the duration of treatment has
not resulted in a greater increase in FBGC. Conclusion: GH in
children improves BMI and TCBL; these changes increase as the
treatment duration is longer, due to the lipolytic effect. There are
also elevation of FBGC but only during the 1st year of treatment.
There are no changes in BP.
P3-933
Adult Height in Children Born Small for Gestational
Age and Treated with GH: Data from the French KIGS
Database
Michel Polaka,b, Paul Czernichowa

aHôpital Universitaire Necker Enfants Malades, APHP, Paris,
France; bUniversité Paris Descartes, Paris, France

Background: Treatment with GH in children born small for
gestational age (SGA) increases height velocity (HV) but data on
adult height (AH) are scarce. Objective and hypotheses: To
report AH in a group of SGA children treated with GH. Method:
This is a post-marketing longitudinal analysis of SGA children
treated with GH and included in France in KIGS. Selection criteria
were children followed at least one year and having reached AH
based on chronological age (CA) in 2013 and HV as defined by
a French scientific committee. Median values and 25th; 75th

percentiles are shown. Results: Out of 432 enrolled SGA patients,
73 children, including 34 (47%) boys, achieved AH and were
included in the analyses. At birth, gestational age was 39 (37; 40)
weeks and height SDS was K3.08 (K3.68; K2.74). Target height
(TH) SDS was K1.08 (K1.64; K0.30). CA at start of GH
treatment was 8 (6; 11) years: 21 (54%) girls were older than
9 years and 4 (12%) boys were older than 11 years. GH dose at start
of treatment was 0.06 (0.04; 0.06) mg/kg per day. Median CA was
16 (14; 17) years in 2013. Height increased to K2.08 (K2.63;
K1.79) SDS after one year and up to K1.73 (K2.27; K1.04) at
time of GH withdrawal. AH SDS was K1.92 (K2.42; K1.30)
overall 43 (59%) children had reached an AH OK2 SDS.
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Difference between height and TH at start of GH treatment was
K1.74 (K2.68; K0.96) SDS when difference between AH and TH
was K0.66 (K1.92; K0.02) SDS at final analysis. No new safety
concerns were reported during follow-up. Conclusion: In a group
of children with severe growth retardation at birth, and treated
with GH enabled an AH was slightly lower than the TH. Nearly
60% of the SGA children reached an AH OK2 SDS. Conflict of
interest: Author received honoraria from Pfizer. Funding: This
work was supported by Pfizer.
P3-934
Psychosocial Functioning and Self-Perception of
Children and Adolescents Treated with GH
Chrysoula Drosatoua,b, Elpis-Athina Vlachopapadopouloua,
Feneli Karachalioua, Apostolos Prodromidisa, Stefanos Michalakosa,
Konstantinos Tsoumakasb

aDepartment of Endocrinology Growth and Developement,
Children’s Hospital P. & A. Kyriakou, Athens, Greece; bNational and
Kapodistrian University, Athens, Greece

Background: Coping with a chronic medical condition
requiring prolonged treatment may have an effect on psychological
adaptation and self-esteem of patients. Objective and
hypotheses: To identify key factors that influence self-perception
and well-being in children and adolescents on GH therapy.
Method: A prospective study with the use of validated
questionnaires SPP (the Greek version). The patient cohort
included 272 Greek children and adolescents (183 males,
89 females), with mean age 13.7 (5.5) years and mean duration
of GH treatment 3.4 (3.1) years. Student’s t-tests and ANOVAwere
computed for the comparison of mean values. Pearson corre-
lations coefficients were used to explore the association of two
continuous variables. Results: Mean score for ‘Relationships with
peers’ was 3.13 (S.D.Z0.53), for ‘Relationships with parents’ was
3.03 (S.D.Z0.60), for ‘Athletic competence’ was 3.16 (S.D.Z0.66),
and for ‘Physical appearance’ was 2.83 (S.D.Z0.60). Also, mean
score for ‘Self-esteem’ was 3.28 (S.D.Z0.50), for ‘Attitude’ was 2.96
(S.D.Z0.57), for ‘Close friends’ was 3.00 (S.D.Z0.62) and for
‘Emotional relationships’ was 2.73 (S.D.Z0.61). All scores were
positively correlated with each other indicating the close
relationship among all studied parameters (P!0.050). Males
were found to have better relationship with peers, better athletic
competence and worse attitude than females (PZ0.010; PZ0.013
and PZ0.023 respectively). Participants living in urban areas had
significantly better relationship with their parents compared to
those living in rural areas (PZ0.034). Mothers’ high educational
level was positively related with participants’ self-esteem and
opinion about their physical appearance (PZ0.025 and P!0.001
respectively). Fathers’ low educational level was negatively
associated with patients’ attitude (PZ0.043). Age and socio-
economic status were not significantly associated with any of the
self-perception scores. Conclusion: Children on GH therapy
score above average concerning relationships with parents and
peers and have good athletic competence. Sexual dimorphism
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was appreciated regarding relationships with peers, athletic
competence and attitude.
P3-935
Do IGF1 Generation Test Results Predict 1st-Year
Growth Response to GH Treatment in Idiopathic
Short Stature?
Mohammad Ajmal Masoom, Oya Ercan, Feride Tahmiscioglu Bucak,
Bahar Taskin Ozcabi, Olcay Evliyaoglu

Pediatric Endocrinology Division, Cerrahpasa Medical Faculty,
Istanbul University, Istanbul, Turkey

Background: It is well-known that human GH (hGH)
treatment increases growth rate in idiopathic short stature (ISS)
in the short term which might predict the overall height gain.
However,the fact that ISS might involve a heterogeneous group of
individuals with individual benefits from hGH treatment makes
the decision to treat or not to treat difficult. Objective and
hypotheses: The aim of this study was to investigate retro-
spectively whether an IGF1 generation test (IGFGT) might be used
as a tool to predict the first year growth response to GH treatment
in individuals with ISS. Method: 57 subjects with ISS who had at
least %20 increase in IGF1 levels with an IGFGT and who were
treated for at least one whole year with GH were included in the
study. Of these 57 subjects, 29 were girls. The mean age of the
patients was 11.47G1.95 years and 38 were prepubertal. IGF1
levels were measured by a chemiluminescence immunoassay. IGF1
levels and heights were expressed as SDS both for age and gender.
Bone age was evaluated by Greulich Pyle method. The increase in
IGF1 levels were expressed both as the percentage of the initial
value and delta IGF SDS. Results: Height SDS increased
significantly both in pubertal (K2.78G0.88 vs K2.03G0.80)
and prepubertal (K2.77G0.54 vs K2.50G0.64) subjects;
however, bone age increased 2.12G1.54 years and 2.00G1.32
years in 1 year respectively. There was a negative correlation
between delta height SDS and basal IGF1 SDS (rZK0.434,
PZ0.001). There was a positive correlation between delta height
SDS and delta IGF1 SDS (rZ0.372, PZ0.004) but the same was
not true for percentage increase in IGF1. Conclusion: Our results
suggest that in individuals with ISS, the lower basal IGF1 SDS is
and the higher increase in IGF1 SDS(in an IGFGT) is, the more the
height gain after one year of GH treatment is.
Table 1 (for abstract P3-936).

Good adherence

Number of 6-months observation
periods

373 (58.2%)

Age (years) 11.6G3.2
Actual height-SDS K1.9G1.1
Prepubertal 57.3%
Treatment success (actual height-SDS–
height-SDS at onset of GH treatment)

C0.8 (IQR 0.2–1.4)

Treatment duration (y) 1.8 (IQR 0.8–3.6)

Data as n (%), meanG1 S.D., or median and interquartile range (IQR); P-values: 1) overall; 2) g
Mann–Whitney and Kruskal–Wallis tests were used as adequate.
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P3-936
Adherence to GH Treatment: Impact of Actual Height,
Treatment Duration, and Puberty
Juliane Rothermela, Karl Scheiteb, Nadine Nazaric, Berthold Hauffad,
Thomas Reinehra

aVestische Children Hospital, Datteln, Germany; bGKM Gesellschaft
fuer Therapieforschung mbH, Munich, Germany; cMerck Serono
GmbH, Damrstadt, Germany; dDepartment of Pediatric
Endocrinology and Diabetology, University Children’s Hospital,
University Duisburg-Essen, Essen, Germany

Background: Adherence to GH treatment is a challenge.
Objective and hypotheses: We analysed the impact of
treatment duration, treatment success, treatment indication, age,
gender, pubertal stage, and height on treatment adherence (TA) to
optimise treatment success. Method: Based on the easypod
autoinjector used in the Saizen-online prospective, multicenter,
open-label, noninterventional study we analyzed TA in 6 months
periods. TA was evaluated using proposed cut-offs (good
adherence: !1 missed dose/week; medium adherence: 1–3 missed
doses/week; poor adherence: O3 missed doses/week)1. Results:
168 children treated with GH (71% GH deficiency, 7% Turner-
Syndrome, 2% chronic renal insufficiency, 20% small-for-
gestational age) were included (641 6-months observations
periods). TA did not differ significantly between treatment
indications (PZ0.713) or gender (PZ0.167). Younger age,
prepubertal stage, and lower height-SDS were associated with better
TA, while better treatment success and longer treatment duration
were related to lower TA (table 1). Conclusion: Especially in
pubertal children with good treatment success so far, TA should be
critically reviewed. Funding: This work was supported by a grant
from Merck Serono GmbH, Darmstadt Germany. Study design,
data collection and analysis, decision to publish, and preparation of
the manuscript are solely the responsibility of the authors.
P3-937
The Blood Oxidant System and Insulin Resistance
in Girls with Turner Syndrome after 1 Year of GH
Therapy
Maria Pankratovaa, Maria Faassena, Tatyana Shiryaevaa,
Elena Nagaevaa, Valentina Peterkovaa, Adil Baizhumanovb,
Alexander Yusipovichb, Alexander Cherkashinb, Georgy Maksimovb
Medium adherence Poor adherence P-value

135 (21.1%) 133 (20.7%)

13.4G3.1 12.0G3.1 !0.0011,2,4

K1.7G1.2 K1.3G1.3 !0.0011,3; 0.0382; 0.0174

32.2% 48.7% !0.0011,2; 0.0124

C0.7 (IQR 0.2–1.3) C1.0 (IQR 0.5–1.5) 0.0041; 0.0023; 0.0054

3.0 (IQR 1.5–4.5) 2.5 (IQR 1.6–3.6) !0.001 1,2,3

ood versus medium; 3) good versus poor; 4) medium vs poor TA, Fisher’s exact, Wilcoxon–
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aDepartment of Pediatric Endocrinology, Endocrinology Research
Center, Moscow, Russia; bBiophysics Department, Faculty of
Biology, Moscow State University, Moscow, Russia

Background: The effects of recombinant GH therapy on
development of oxidative stress and insulin resistance in girls with
Turner syndrome (TS) were observed. Objective and
hypotheses: The aim of this study is to examine the longitudinal
relationships of oxidative stress markers with the development of
insulin resistance during GH treatment in girls with TS. Method:
Ten prepubertal girls (aged 12–14 years; median 13.0 years) with
TS were included in the study. All of them have not been treated
with GH before. Blood antioxidant system was examined using
activity of superoxide dismutase and catalase, thiobarbituric acid
reactive substances (TBARS), ceruloplasmin level and total
antioxidant capacity (TAC) of plasma. Levels of lipids, glucose,
insulin, HbA1c and IGF-1 were measured in blood plasma before
and after 1 year of GH treatment (0.05 mg/kg per day). The insulin
resistance assessed using the homeostasis model assessment of
insulin resistance (HOMA-IR). Results: The concentration of
plasma insulin level in girls with TS after 1 year treatment GH was
significantly higher than before (7.2G3.4 vs 14.5G4.9 mU/l,
PZ0.003). The values of HOMA-IR in girls with TS after
treatment GH was significantly higher than before (1.6G0.8 vs
3.2G1.22, PZ0.008). Before treatment value of HOMA-IR was
less than 3.2 (upper reference limit) from all patients, after
treatment it was more than 3.2 in five of ten patients (max value of
HOMA-IR was 4.7). Also after treatment the value of TBARS
was significantly greater (about 40%) and the catalase activity
was significantly lower (about 30%) than before treatment.
Conclusion: So GH treatment in girls with TS after 1 year GH
treatment promoted insulin resistance accompanied by the
development of mild form of oxidative stress.
P3-938
An Open-Label Phase 2 Dose-Finding Study
Comparing Three Different Doses of Weekly TV-1106
and Daily Recombinant Human GH (Genotropinw) in
Treatment-Naive, Pre-Pubertal, GH-Deficient Children
Ron G Rosenfelda, Jan M Witb, Oleg Malievskyc, Elena Bolshovad,
Kurt Browne, Anat Sakovf, Gaya Anscheutzf, Merav Bassang,h,
Kathleen Butlere

aSTAT5 Consulting, LLC; Oregon Health & Science University,
Portland OR, USA; bDepartment of Pediatrics, Leiden University
Medical Center, Leiden, The Netherlands; cBashkir State Medical
University, Ufa, Russia; dInstitute of Endocrinology andMetabolism,
Kiev, Ukraine; eClinical Development Teva Pharmaceuticals, Frazer
PA, USA; fBiostatistics Teva Pharmaceuticals Ltd, Netanya, Israel;
gBiostatistics Teva Pharmaceuticals Ltd, West Chester PA, USA;
hResearch and Development Teva Pharmaceuticals Ltd, Netanya,
Israel

Background: TV-1106 (Teva Pharmaceuticals) is a genetically
fused human GH and human serum albumin, in development for
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treatment of GH deficiency (GHD). TV-1106 has an extended
duration of action compared to daily GH treatment and thus it is
believed that treatment with TV-1106 can reduce the frequency of
injections and improve compliance and quality of life for those
requiring growth hormone replacement therapy. The efficacy and
safety data from adult studies with TV-1106 support initiation of
the pediatric phase 2 study. Objective and hypotheses: The aim
of the phase 2 study is to evaluate the safety and efficacy of three
different weekly doses of TV-1106 and a daily dose of Genotropin
as a treatment of pediatric GHD. Method: 60 treatment-naı̈ve
pre-pubertal children with GHD will be randomized (1:1:1:1) to
one of 3 doses of TV-1106 (0.554 mg/kg per week, 0.924 mg/kg per
week, and 1.2 mg/kg per week) administered s.c. injection or a
daily dose of Genotropin (0.033 mg/kg per day s.c. injection). The
open-label study consists of four periods: screening, 6-month core
study, 6-month efficacy extension, and 12-month safety extension.
Primary endpoints are safety and tolerability; secondary endpoints
are height velocity (HV), HV S.D. scores (HV-SDS), and height S.D.
scores (H-SDS). Exploratory endpoints include IGF1 and bone
maturation as measured by ratio of bone age to chronological age
(BA/CA), patient adherence and quality of life outcomes. Results:
For the 24 patients currently enrolled in TV-1106 groups (0.554
0.924 and 1.2 mg/kg per week) and Genotropin group, mean peak
GH level (mcg/l) at baseline are 6.7, 4.7, 1.8 and 6.7 and mean
IGF1 SDS scores at baseline are K0.83, K0.7, K1.7, and K1.25
respectively. Demographics for all study participants will be
presented. Conclusion: This study will provide essential data
towards understanding how once weekly administration of TV-
1106 safely and effectively treats pediatric patients with GHD.
Funding: This work was supported by the Research and
Development Divsion of Teva Pharmaceuticals Ltd Israel.
P3-939
Increasing Lean Body Mass, Phase Angle, and Total
Body Water But Decreasing Body Fat Among
Short-statured Children Born Small-for-Gestational
Age on GH Treatment
Thomas M K Völkl, Isabel Stumpf, Helmuth-G Dörr

Division of Paediatric Endocrinology and Diabetology, Department
of Paediatrics and Adolescent Medicine, Friedrich-Alexander
University of Erlangen-Nuremberg, Erlangen, Germany

Background: There is a small proportion of children born
SGA without postnatal catch-up growth who are presented with
persistent short stature, low BMI, and decreased lean body mass
(LBM). Data on body composition are rarely reported in the
literature. Our study addresses the question whether human
recombinant GH treatment could affect body composition in these
SGA children or not. Design: We included 58 SGA children
(nZ20 females) with SGA (birth weight and/or birth length
!K2.0 SDS). At start of GH treatment, chronol. ages varied
between 3.5 and 12 years (median 9 years). GH was administered
daily s.c. in a mean GH dose of 35 mg/kg BW). Body composition
was measured by single-frequency bioelectrical impedance
analysis (BIA) at start of GH, and thereafter annually for
Poster Presentations



4 years. LBM, phase angle (PA), total body water (TBW), and body
fat (BF) values were converted into SDS. Additionally, IGF1 and
IGFBP3 levels were obtained. Results: (median (IQR: 25th; 75th
percentile): Height SDS and BMI SDS significantly increased (H:
start K3.4 (K3.6, K3.0); 1st year K2.4 (K2.5, K2.0); 4th year
K1.1 (K1.8, K0.7); BMI: start K1.1 (K1.4, K0.5); 1st year K0.8
(K1.3, K0.3); 4th year K0.4 (K1.1, K0.7)). Serum IGF1 SDS and
IGFBP3 SDS increased after start of GH (IGF1: start K1.3 (K1.9,
K0.4); 1st year 1.2 (K0.1, 2.4); 4th year 1.5 (0.3, 2.5); IGFBP3:
start K0.2 (K0.9, 0.4); 1st year 1.5 (0.6, 2.3); 4th year 1.3 (0.2, 1.9))
. Parameters derived from BIA showed decreasing body fat SDS
(start K0.7 (K1.4, 0.2); 1st year K1.7 (K2.5, K0.9); 4th year
K1.6 (K2.1, K0.9)), increasing LBM (start K1.9 (K2.4, K1.4);
1st year K0.76 (K1.3, K0.2); 4th year K0.2 (K0.7, 0.6)),
increasing TBW (start K1.8 (K2.1, K1.6); 1st year K0.9 (K1.3,
K0.7); 4th year K0.6 (K1.0, 0.5)), and – as a measure for
sufficient cell metabolism – an increasing phase angle (start K0.3
(K1.0, 0.5); 1st year 0.2 (K0.4, 0.8); 4th year 0.8 (0.3, 1.5)).
Conclusions: In SGA children on GH treatment, our data show a
significant improvement of body composition in terms of body fat,
lean mass and general cellular integrity.
P3-940
GH Dosing Patterns in Children with Isolated GH
Deficiency and Multiple Pituitary Hormone Deficiency
Enrolled in the NordiNetw International Outcome
Study
Marta Šnajderováa, Effie Pournarac, Birgitte Tønnes Pedersenb,
Oliver Blankensteind

aCharles University and University Hospital Motol, Prague, Czech
Republic; bNovo Nordisk A/S, Søborg, Denmark; cNovo Nordisk
Health Care AG, Zurich, Switzerland; dCharité – Universitätsme-
dizin Berlin, Berlin, Germany

Background: Long-term monitoring of GH treatment in
children is very important. Objective and hypotheses: To
describe patterns of GH dosing in clinical practice in children with
isolated GH deficiency (IGHD) and multiple pituitary hormone
deficiency (MPHD). Method: We analysed 7 years of GH
treatment data from NordiNetw International Outcome Study
(IOS) (NCT00960128), an observational study evaluating the
long-term effectiveness and safety of Norditropinw. Dosing
analysis was performed by gender, diagnosis (MPHD/IGHD),
Table 1 (for abstract P3-940).

Low, %

IGHD All 11.2
Boys 11.5
Girls 10.7

MPHD All 28.3
Boys 25.8
Girls 32.2
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age, baseline height S.D. score (SDS) and BMI SDS. GH dose was
categorised by mean dose in the full treatment period (mg/kg/day):
low (0–25), medium (O25–40) and high (O40–%70). Results:
At baseline, (meanGS.D.) patients with IGHD (nZ5 503) were
younger (9.1G4.0 years) and shorter (height SDS, K2.6G0.9)
than patients with MPHD (nZ794; 9.8G4.3 years, height SDS,
K2.2G1.3). Mean GH dose (mg/kg/day) during the 7-year period
(IGHD, 32.0G6.6; MPHD 29.1G8.6) was similar between sexes
(Table 1). Proportionally more patients with MPHD than with
IGHD were in the low-dose group (Table 1). During year 1, GH
dose was unchanged for most patients (IGHD 82.0%; MPHD
82.7%). During year 2, GH dose increased for 24.7 and 20.1%, and
decreased for 10.4 and 15.8% of patients with IGHD and MPHD
respectively. Baseline BMI SDS was significantly inversely
correlated with average GH dose in the full treatment period
(IGHD and MPHD, P!0.0001). GH doses tended to decrease at
age w14 years (girls) and w15 years (boys). Conclusion: Patients
with MPHD received lower mean GH doses than patients with
IGHD. Over 75% of patients with IGHD and O50% with MPHD
were in the medium-dose group. Conflict of interest:
M Šnajderová and O Blankenstein are members of the NordiNetw
IOS International Study Committee. E Pournara and B Tønnes
Pedersen are employees of Novo Nordisk. Funding: This study
was sponsored by Novo Nordisk Health Care AG.
P3-941
Decrease of Small Dense LDL and Lipoprotein-
Associated Phospholipase A2 due to Human GH
Treatment in Short Children with GH Deficiency and
Small for Gestational Age Status
Andreas Krebsa, Thomas Kratzina, Jürgen Doerfera, Karl Winklerb,
Michael Wurma, Natascha van der Werf-Grohmanna,
Alexandra Krausea, Karl Otfried Schwaba

aDepartment of Pediatrics and Adolescent Medicine, University
Medical Center, Freiburg, Germany; bDepartment of Clinical
Chemistry, University Medical Center, Freiburg, Germany.

Objectives: GH deficiency (GHD) and small for gestational
age (SGA) status are associated with cardiovascular risks. We
therefore investigated antiatherogenic effects of GH. Methods:
Subfractions of LDL and HDL, lipoprotein-associated phospho-
lipase A2 (Lp-PLA2), and high-sensitivity C-reactive protein
(hsCRP) were measured at baseline, after 8 and 52 weeks of GH
Medium, % High, %
MeanGS.D. dose,

mg/kg per day

78.6 10.2 32.0G6.6
78.7 9.9 31.9G6.6
78.5 10.9 32.4G6.8
63.6 8.1 29.1G8.6
66.9 7.3 29.3G8.0
58.7 9.2 28.7G9.4
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treatment in 51 short children born SGA (nZ33) or with GHD
(nZ18). Results: For the overall group, we found post-treatment
reductions of LDL cholesterol (PZ0.016), small-dense LDL
cholesterol (P!0.001), Lp-PLA2 (P!0.001), and hsCRP
(PZ0.005), but increases of HDL2a cholesterol (PZ0.025). SGA
children showed reductions of small-dense LDL cholesterol
(PZ0.02), Lp-PLA2 (PZ0.002), hsCRP (PZ0.037) and increases
of HDL2a cholesterol (PZ0.004). GH deficient children had non-
significant decreases of small-dense LDL cholesterol, Lp-PLA2,
hsCRP and increases of HDL2a cholesterol. Conclusions:
Children with GHD or born SGA may benefit from GH treatment
by growth acceleration and simultaneous reduction of their latent
cardiovascular long-term risk.
P3-942
Long-Term Insulin Sensitivity and b-Cell Function
in Short Children Born Small for Gestational Age
Treated with GH and GnRHa: Results of a
Randomised, Dose-response Trial
Manouk van der Steena,b, Annemieke J Lema,
Danielle C M van der Kaaya, Anita C S Hokken-Koelegaa,b

aDutch Growth Research Foundation, Rotterdam, The Netherlands;
bChildren’s Hospital Erasmus MC-Sophia, Rotterdam, The
Netherlands

Background: Pubertal children born small for gestational age
(SGA) with a poor adult height (AH) expectation can benefit from
treatment with GH 1 mg/m2 per day (w0.033 mg/kg per day) in
combination with 2 years of GnRH analogue (2 years GnRHa) and
even more so with 2 mg/m2 per day (w0.067 mg/kg per day).
Concerns haven been raised about the effects of GH and GnRHa
on insulin sensitivity on the long-term. Objective and
hypotheses: To investigate insulin sensitivity and b-cell function
during long-term GH treatment, either with or without 2 years of
GnRHa. To study whether GH 2 mg/m2 per day results in a less
favorable insulin sensitivity at AH than GH 1 mg/m2 per day.
Method: Longitudinal, randomised, dose-response GH trial
involving 110 short SGA children (59 girls) treated with GH
until AH; 67 received also 2 years GnRHa. Frequently sampled
intravenous glucose tolerance (FSIGT) tests were performed and
insulin sensitivity (Si), glucose effectiveness (Sg), acute insulin
response (AIR) and disposition index (DI) were calculated using
Bergman’s MINMODMILLENIUM software. The GH-dose effect
was evaluated in a subgroup of 48 children who started GH
treatment in early puberty (random 1 or 2 mg/m2 per day) with
2 years of GnRHa. Results: At AH, Si, Sg and AIR were similar
between children treated with GH/2 year GnRHa and those treated
with only GH. In the pubertal subgroup there was no GH dose-
effect on Si, Sg, AIR and DI. In addition, we performed an FSIGT
in 15 children at start and after 3 months of only GnRHa. There
was no significant change in Si, Sg, AIR and DI during only
GnRHa treatment. Conclusion: Combined GH/2 years GnRHa
has no long-term negative effects on insulin sensitivity and b-cell
function compared to only GH. Started in early puberty, a
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GH-dose of 2 mg/m2 per day results in a similar insulin sensitivity
at AH as a dose of 1 mg GH/m2 per day. Funding: This study was
an investigator initiated study, supported by an independent
research grant from Pfizer B.V. The Netherlands.
P3-943
Influence of the Application of the POI Score on the
Results of GH Therapy in Prader-Willi
Alessandro Salvatonia, Sarah Bocchinib, Antonino Crinòb,
Stefania Di Candiac, Graziano Grugnid, Lorenzo Iughettie,
Luigi Nespolia, Luana Nosettia, Giovanni Padoanf, Alba Pilottag,
Marzia Pirana, Valeria Spica Russottoa

aUniversity of Insubria, Varese, Italy; bBambino Gesù Children’s
Hospital, Palidoro-Rome, Italy; cSan Raffaele Hospital, Università
Vita e Salute, Milan, Italy; dDivision of Auxology, Istituto
Auxologico Italiano, Verbania, Italy; ePediatric Unit, University of
Modena e Reggio, Modena, Italy; fENT Unit, Ospedale di Circolo,
Insubria University, Varese, Italy; gPediatric Unit, Spedali Civili,
Brescia, Italy

Background: According to international guidelines Prader-
Willi children during GH treatment must be closely monitored by
polysomnography, ENT evaluation and IGF1 levels. Objective
and hypotheses: The study aims to determine whether the
modulation of GH therapy in children and adolescents with
Prader-Willi Syndrome with a specific decisional score (POI score;
Salvatoni A., Horm Res Paediatr. 2012) changes and to what extent
the results of the therapy. Method: We compared retrospectively
40 prepubertal children (21 boys), aged 4.1 (3.8) year, with
genetically confirmed Prader-Willi syndrome, in treatment with
GH for at least 3 years. Twenty patients (group A) were treated
with a GH standard dose of 0.09 U/kg per day, and treatment was
discontinued according to the Italian pharmaceutical agency
(AIFA) recommendations (BMI over 95th percentile and/or
OSAS); in the other 20 patients (group B) the dosage of GH
treatment was modulated according to the POI score. We
compared in the two groups of patients the trend of the following
aspects in the last 2 years of GH treatment: times of
discontinuation of the treatment, dosage of GH, IGF1 levels,
height-SDS and BMI-SDS. The results are reported as (median
(IQR). Mann-Whitney Rank test was used for statistical analysis.
Results: The group B resulted to be treated with significant lower
dose of GH (0.08 (0.06) mg/kg per week vs 0.31 (0.03) mg/kg per
week; P!0.0001)). The two groups showed at the end the 2 years
of treatment similar changes in BMI-SDS (group AC1.2(1.6) vs
group BC0.1 (2.6); PZns), height-SDS (group AC0.66 (1.36) vs
group BC0.10 (1.01); PZns) and times of discontinuation of the
treatment (one case in each group). The change in IGF1-SDS
resulted significantly higher in group A (group A 2.39 (1.78) vs
group B 1.36 (1.82); P!0.02). Conclusion: The use of the POI
score even reducing GH doses and IGF1 levels does not
significantly alter the therapeutic results. Conflict of interest:
The study was supported by a grant Provided by Pfizer. Funding:
This work was supported by Pfizer - Ref Pfizer WI180070.
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P3-944
The Impact of GH Therapy in Noonan Syndrome
Children with Identified Mutations in RAS/MAPK
Pathway
Alexsandra Malaquiasa,b, Michelle Moraesb,c, Mariana Funarid,
Alexandre Pereirae, Debora Bertolac, Alexander Jorgeb,d

aDepartamento de Pediatria, Faculdade de Ciencias Medicas da
Santa Casa de Sao Paulo, Sao Paulo, Brazil; bUnidade de
Endocrinologia-Genetica, LIM/25, Disciplina de Endocrinologia da
Faculdade de Medicina da Universidade de Sao Paulo (FMUSP), Sao
Paulo, Brazil; cUnidade de Genetica, Instituto da Crianca, FMUSP,
Sao Paulo, Brazil; dLaboratorio de Hormonios e Genetica Molecular
(LIM/42), Unidade de Endocrinologia do Desenvolvimento,
Hospital das Clinicas, FMUSP, Sao Paulo, Brazil; eLaboratorio de
Genetica e Cardiologia Molecular, Instituto do Coraçao (InCor),
Sao Paulo, Brazil

Objective: To evaluate the response to recombinant human
GH (rhGH) treatment in NS children with short stature and
previously identified mutations in the RAS/MAPK pathway genes.
Methods: 23 patients with NS (17 males; 19 PTPN11, 3 RAF1 e 1
SHOC2) were daily treated with rhGH (mean rhGH dose of
47 mg/kg per day). The main outcome measures were 1st year
growth velocity, change in height SDS (Noonan syndrome
specific), change in IGF1 levels and adult height SDS. Results:
At the start of rhGH treatment, the mean age was 10.7G3.7 years,
bone age was 8.6G3.2 years and 18 children were prepubertal. All
subjects presented a height SDS !K2 for reference population
(H-SDSZK3.4G0.8) and appropriate BMI-SDS. Noonan syn-
drome specific height SDS (HNS-SDS) was K0.8G0.7. Growth
velocity (GV) during the 1st year of therapy was 7.0G2.0 cm/year,
an increment of 2.9G.3.2 in baseline GV. Height SDS significantly
improved after 1 year of rhGH therapy (mean change in HNS-SDS
of 0.5G0.4, P!0.001). IGF1 levels also increases during the first
year of therapy (99.7G56 mg/l to 237G104 mg/l, P!0.001). Adult
height was achieved in eight patients (six PTPN11, one RAF1, one
SHOC2) after 3.5 years of treatment. The total height SDS gain in
relation to Noonan syndrome specific growth chart was 1.0G1.3,
equivalent of 7 cm. No clear genotype influences on treatment
outcomes were observed. Conclusions: The use of rhGH to
promote linear growth in short children with NS is still
controversial. The increment of height SDS in relation to
population matched Noonan syndrome specific growth chart
support a benefit of this therapy to improve the adult height.
Funding: This work was supported by the FAPESP 2014/09410-0.
P3-945
As Great Intra as Interindividual Variability in Uptake
of s.c. GH Injections in Longitudinally Followed GH
Treated Children
Elena Lundberga, Berit Kriströma, Björn Anderssonb, Sten Rosbergb,
Kerstin Albertsson-Wiklandc

aDepartment of Pediatrics, Institute of Clinical Sciences, Umeå
University, Umeå, Sweden; bDepartment of Pediatrics, Göteborg
54th Annual Meeting of the ESPE
Pediatric Growth Research Center, Institute of Clinical Sciences,
Sahlgrenska Academy at the University of Gothenburg, Sweden,
Göteborg, Sweden; cDepartment of Physiology/Endocrinology,
Institute of Neuroscience and Physiology, The Sahlgrenska Academy
at the University of Gothenburg, Göteborg, Sweden, Göteborg,
Sweden

Background: The variation in uptake of daily sc GH-injec-
tions is hardly known. Objective and hypotheses: There is a
considerable variability in uptake of s.c. GH-injections both within
and between children. Method: 65 children used (Genotropinw

pen 4/16, needle 12 mm), dose 0.08–0.14 mU/kg per day within
trials: TRN 87–010; 88–080; 88–177; followed yearly two–eight
times 1992–1999 (nZ214). GHserum-sampling every 2nd h,
before and until 16 h after the s.c. GHinj at 18.00 h, given by
patient/parent under nurses’ supervision: 908 deep sc in femoral
muscle. GH was analysed by Pharmacia Polyclonal assay, IRP 80–
505, with CV 10%. Pharmacokinetic estimates were Tmax (h),
Cmax (ug/l), AUC 16 h. The GH-curves divided into group A:
back-to-baseline within 16 h (nZ46), group B: did not return
(nZ70), group C: suspected GHpeak from endogenous secretion
(nZ74). Values given as median (coefficient of variation, CV %).
Results: Interindividual variation: group A: with Cmax 64 (45) at
Tmax 4 (42), AUC1 6 h 407 (40) and back-to-baseline after 16 h
(43). Group B: Cmax 61 (50), Tmax 4 (38), AUC 16 h 420 (40).
Group C: Cmax 60 (56), Tmax 4 (60), AUC 16 h 431 (52). Intra-
individual variation: group ACBCC: 51 subjects with 2–8
timesZ190 curves: Cmax 63 (36), Tmax 4 (41), AUC 16 h 426 (32).
Conclusion: As great intra and inter-individual variability in GH
uptake from s.c. injection was found. The impact on growth and
IGF1 response remains to be elucidated. Funding: These
investigator-initiated and sponsored studies (TRN 88-080; TRN
88-177; TRN 89-071; TRN 98-0198-003) were supported by
unrestricted research grants from Pharmacia/Pfizer, the Swedish
Research Council grant no 7509, the Foundation Växthuset for
Children, Sahlgrenska University Hospital (ALF), West Sweden
Region (VGR) grants, and the County Council of Östergötland.
P3-946
The Correlation between the Increase in IGF1 and the
Growth Improvement Induced by GH Treatment in
Short Children Born Small for Gestational Age
Atsushi Hattori, Junya Eto, Atsuko Kawano, Kenichi Miyako

Fukuoka Children’s Hospital, Fukuoka, Japan
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Background: IGF1 is an important marker of GH treatment
and is used to titrate the GH dose. Objective and hypotheses:
We report the correlation between the GH treatment induced
increase in IGF1 and growth improvement in short children born
small for gestational age (SGA). Method: We recruited 13 pre-
pubertal SGA children (eight boys, five girls) who received GH
treatment. Eight continued treatment for O2 years. We retro-
spectively analyzed the correlation between the following
parameters: i) IGF1 S.D. score increase (DIGF1 SDS) at 24 h, 1 or
2 years after GH treatment initiation; ii) height S.D. score increase
(DHSDS) at 1 or 2 years. Results: There was a significant positive
correlation between DIGF1 SDS at 1 year and DHSDS at 1 year
(rZ0.61, PZ0.027), and a positive correlation between DIGF1
SDS at 2 years and DHSDS at 2 years (rZ0.65, PZ0.079). Serum
IGF1 levels were significantly elevated 24 h after the initiation of
GH treatment (PZ0.016). Although there was no significant
correlation between DIGF1 SDS at 24 h and DHSDS at 1 year (rZ
0.075, PZ0.82), there was a significant correlation between DIGF1
SDS at 24 h and DHSDS at 2 years (rZ0.72, PZ0.045).
Conclusion: As previously reported, the DIGF1 SDS induced by
GH treatment was positively correlated with DHSDS. Importantly,
there was also a correlation between the IGF1 increase 24 h after
the initiation of treatment and growth improvement. Although
IGF1 is affected by various factors such as nutrition status, the
IGF1 increase 24 h after the initiation of GH treatment should
reflect GH responsiveness independently of such factors. We
conclude that IGF-1 at 24 h could be an important predictive
factor for GH treatment-induced growth improvement.
P3-947
Medical and Biochemical Effects of Intervention
Program in Patients with Poor Adherence to rhGH
Treatment
Marı́a Martı́neza, Marta Murilloa, Estefania Guerrinib,
Maria Luisa Granadaa, Joan Bela

aGermans Trias i Pujol Hospital, Badalona, Spain; bFellow
Foundation Leo Messi, Badalona, Spain

Background:Optimising adherence to treatment in paediatric
patients is important, since non-adherence may lead to incorrect
interpretation of growth results and in the treatment course. It has
been found that injection frequency is correlated with growth
response and final height among children treated with rhGH.
Objective and hypotheses: The main aim of this study was to
evaluate IGF1 levels and growth velocity before and after a medical
intervention in non-adherent patients group of our service.
Method: This was an observational, longitudinal study. We
used the issued-uncharged rhGH presctiptions of the last
6 months to evaluate compliance. Medium-low adherence was
defined as a rate below 92%. 33 patients were included. We
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contacted their families in order to inform them about the
importance of the treatment, exposing the reasons for poor
adherence. Twice monthly monitoring was carried out during
6 month. Furthermore, patients were asked to bring their empty
vials in each visit. Growth velocity and IGF1 values were calculated
before the intervention and were re-calculated afterwards,
expressed in S.D.s. Results: The initial adherence rate was 80.8%.
No differences were found in relation to GH deficiency diagnosis,
age, gender or duration of treatment. After intervention the
adherence rate was 91.7% (P!0.001). Mean S.D.s IGF1 before
intervention was 1.44 (G0.75) vs 1.70 (G0.86) 6 months after
intervention (P: 0.031). Similar results occur with mean S.D.s
growth velocity K0.20 (G1.3) vs 0.66 (G1.48) before and after
intervention respectively (P: 0.02). A positive relationship was
observed between changes in S.D.s IGF1 (Final S.D.s IGF1 minus
initial S.D.s IGF1) and changes in adherence to treatment, however
the correlation coefficient did not reach formal statistical
significance (rZ0.355; PZ0.059). Conclusion: Adherence to
rhGH treatment is efficaciously improved by an educational
intervention that involves patients and their families, and this
improvement has visible and relevant consequences on clinical
and biochemical outcomes in a relative short period of time.
P3-948
Favourable GH Treatment Response in a Young Boy
with Achondroplasia
Marina Krstevska-Konstantinova, Nevenka Slaveska

Pediatric Clinic, Skopje, Macedonia

Background: Achondroplasia is a skeletal dysplasia being the
most common cause of rhizomelic dwarfism. Case presentation:
We present a 10 years old boy who was first diagnosed prenatally.
He had a mutation c1138GOA in the gene FGFR3 in a
heterozygotic constellation. His IGF1 levels and IGFBP3 were
normal. Two stimulation tests for GH were performed with
normal levels of the hormone. His psychomotor development was
adequate for his age except for speech difficulty. He started with
recombinant hGH (r-hGH) at the age of 3.4 years in a dose of
0.06 mg/kg. His mean Height SDS (HtSDS) was K2.2. The growth
increased to 10 cm/year in the 1st year of therapy (HtSDS – 1.1). It
decreased during the second year to 4 cm (HtSDS – 1.7) and again
increased during the 3rd year to 8 cm/year (HtSDS – 1.3). In the
next years the growth was constant (6.5, 2.3, 3.5 cm/year). He is
still growing in the 3rd percentile of the growth curve (HtSDS –
1.2). The body disproportion did not aggravate during treatment.
Conclusion: The growth was satisfactory in the first 4 years of
treatment, although he still continued to grow. The young age at
the start of treatment was also of importance. Our other patients
with achondroplasia who started treatment older had a poor
response to GH.
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Plexiform Neurofibroma and Demielinisant Lesions in
a Patient with GH Deficiency Treated with rGH
Luminita-Nicoleta Cimaa,b, Alice Albub,c, Simona Ficab,c,
Carmen Gabriela Barbub,c

aPOSDRU/159/1.5/S/141531, Victor Babes Institute, Bucharest,
Romania; b‘Carol Davila’ University of Medicine and Pharmacy,
Bucharest, Romania; cDepartment of Endocrinology, Elias Hospital,
Bucharest, Romania

Case report: A 13-year old boy treated with rGH for short
stature due to isolated GH deficiency was submitted in our clinic in
June 2014 for regular follow-up. From his medical history we note
that he was diagnosed with GH deficiency in 2009 (K4.5 S.D.) and
started treatment with rGH 0.035 mg/kgc per day since February
2009. The physical exam showed HZ149.9 cm (K0.74 S.D.),
39 kg, Tanner P3G3 and a subcutaneous left paravertebral tumour
in the toracal region reported to be painful by the patient. The
tumour had hard consistency, was mobile and had no sign of
inflammation. A spinal MRI was performed that showed a left
paramedian toracal tumour located from T7 to T9 with extension
in the left VIIIth foramen that raised the suspicion for a toracal
neurofibroma with intra and extraforamen extension. He was sent
to surgery and the biopsy revealed a plexiform neurofibroma. In
October 2014 (4 months later), a spinal MRI was performed that
showed no signs of restant tumour or relapse. Taking into account
the patient’s family complaint of child’s poor scholar performance
and memory loss, a cerebral MRI was done revealing some
demielinisant supratentorial lesions; consequently, the patient is
currently under evaluation in the paediatric neurology depart-
ment. Particularity: In this case, a keypoint resides in the fact that
the tumour was discovered early due to the periodic follow-up for
GH therapy but another issue might be the continuance of the
GH-therapy. Funding: This paper is partly supported by the
Sectorial Operational Programme Human Resources Develop-
ment (SOPHRD), financed by the European Social Fund and the
Romanian Government under the contract number POSDRU
141531.
P3-950
Growth, Development and Puberty of Patients with
Congenital Multiple Pituitary Hormone Deficiencies
Hadar Haim-Pinhas, Rivka Kauli, Zvi Laron
aSchneider Children’s Medical Center, Petah Tikva, Israel; bSackler
Faculty of Medicine, Tel-Aviv University, Tel Aviv, Israel

Background: The congenital form of congenital multiple
pituitary hormone deficiencies (cMPHD) is rarely differentiated
from the acquired type. cMPHD is due to impaired production of
several pituitary hormones, caused by mutations in the pituitary
transcription factors genes: PROP1, POU1F1 (PIT1), HESX1,
54th Annual Meeting of the ESPE
LHX3, LHX4. It includes short stature, delayed puberty, cognitive
impairment, obesity and metabolic abnormalities. Objective and
hypotheses: To evaluate in a retrospective study the effects on
growth and development during hGH replacement therapy alone
and in combination with sex hormone therapy in patients with
cMPHD. Out of 49 patients with MPHD, 29 were congenital. 15
belonging to consanguineous families and inbred clans, three of
these families have more than one affected sibling. Method: All
patients were diagnosed, treated and followed in our clinic.
Results: Mean birth weight of 21/29 neonates was 3126C536 g
(2500–3600). Mean birth length of 7/29 neonates was 48.7C2 cm
(45–50). By history neuromotor development was normal or
slightly delayed. Age at referral was 9.5C7 yearsears (0.3–21.4)
(m) and 6.7C3.5 years (1.4–15.1) (f). Height (S.D.s) before
treatment was K2.8C1.0 (K4.4 to K0.9) (m) and K2.8C1
(K4.8 to K1.7) (f). Mean age at initiation of hGH treatment was
9.9C6.7 years (0.5–22.5) (m) and 10.3C4.2 years (0.8–16.5) (f).
Mean age at initiation of sex hormone treatment was 17.0C3.5
years (13.1–23.8) (m), 17.1C2.3 years (13.8–21.9) (f). Penile and
testicular sizes were below normal before and after treatment.
Head circumference (S.D.) was K1.9C0.9 before and K0.63C1.8
at end of treatment. Final height (S.D.s) reached K1.1C0.6 for
both males and females. Conclusion: Despite the fact that
cMPHD can be recognised immediately or short time after birth,
the age at referral by parents or family physician was late.
Nonetheless, the final height was higher than patients with cIGHD,
most probably due to the late onset of induced puberty.
P3-951
Predictors of Response to rhGH Treatment in 125
Children with Short Stature of Various Aetiologies
Irene Ioimoa, Alessandro Mussaa, Silvia Vannellia, Francesca Vernaa,
Alberto Borraccinob, Patrizia Matarazzoa

aRegina Margherita Children Hospital, Città della Salute, Torino,
Italy; bDepartment of Public Health and Paediatrics, University of
Torino, Torino, Italy

Background: Response to rhGH treatment is extremely
variable in pediatric growth disorders; predictors of the response
are not yet clearly determined, due to disomogeneity of studied
cohorts. Aims and objectives: To investigate the correlation
between clinical parameters and height gain after the 1st year of
rhGH treatment and at the last visit in eight different aetiologies of
short stature, with the aim of identifying predictors of response to
rhGH treatment. Methods: We selected 125 prepubertal children
showing hormonal and clinic alterations (0! IGF1 !K2 S.D.s
and/or GH stimulated peak secretion ! 8 mg/l AND H!K3 S.D.s
or HV !K2 S.D.s or H !K2 S.D.sCHV !K1.5 S.D.s) and
treated with rhGH for a mean period of 5.298 years (range 2–15.66
years). Patients have eight diagnosis: 19 Organic GH-Deficiency
(GHD), 19 Isolated idiopathic-GHD, 16 neurosecretory disfunc-
tion, 14 radio-treated GHD, 15 ISS, 11 SGA, 11 SHOX-Deficiency,
20 Turner Syndrome. We evaluated the correlation between
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clinical and hormonal parameters and height gain S.D.s after the
1st year and at the last visit. Results: There was strong correlation
between height gain sds at the 1st year and pre-treatment IGF1
levels (P: 0.045 r: 0.19) and between height gain sds at the last visit
and three parameters: height gain sds at the 1st year (P!0.0001
r: 0.47), pre-treatment IGF1 values (P: 0.0033 r: K0.28), HV S.D.s
at 1 year of therapy (P!0.0001 r: 0.37). Conclusions: Predictors
of response to rhGH treatment could guide rational use of this
therapy, in particular to decide which patient could benefit of
treatment on the long period. Our data show that children having
a very low value of IGF1 are those that will benefit most from the
treatment. Furthermore, the effectiveness of rhGH therapy can be
evaluated by estimating the standardized height gain and the
height velocity after 1st year.
P3-952
Linear Regression Model of Final Height Prediction
Based on Pre-Treatment Data in Children with GH
Deficiency Treated with GH
Maciej Hilczera, Joanna Smyczynskaa, Urszula Smyczynskab,
Renata Stawerskaa, Andrzej Lewinskia

aDepartment of Endocrinology and Metabolic Diseases, Polish
Mother’s Memorial Hospital – Research Institute, Lodz, Poland;
bDepartment of Automatics and Biomedical Engineering,
AGH University of Science and Technology, Cracow, Poland

Background: Prediction of GH therapy effectiveness in
children with short stature is an important issue in paediatric
endocrinology. Objective and hypotheses: The aim of the study
was to create a linear regression model of GH therapy
effectiveness, based on the data available before treatment.
Method: Retrospective analysis comprised the data of 150 short
children (101 boys), diagnosed with isolated GH deficiency, who
were treated with GH up to the attainment of final height (FH).
The following parameters (input variables) were assessed before
treatment for each patient: gender, chronological age (CA), bone
age (BA), BA/CA ratio, height (expressed as hSDS), mothers’ and
father’s height (expressed as mhSDS and fhSDS respectively),
height velocity (HV), pubertal stage (labelled: prepubertal – 0,
pubertal – i), GH peak after falling asleep and in two stimulation
tests (all GH values log-transformed), IGF1 (expressed as S.D.s for
age and sex), IGF1/IGFBP3 molar ratio, birth weight (expressed as
S.D.s for gestational age). The output variable was FHSDS. Results:
The model was created on the data of 100 patients (learning
group) and validated on the remaining 50 cases (testing group).
The best model was described by the equation: FHSDS Z0.683C
0.529*hSDS–0.286*IGF1 SDS–0.152*HVC0.146*mhSDSC
0.163*fhSDS The mean error (RMSE) of predicted FH S.D.s was
0.59 S.D. (3.5 cm) for learning group and 0.63 SD (3.8 cm) for
testing group. The model explained 44% of variability of FH SDS
in learning group and 36% in testing group. Conclusion:
Auxological indices and IGF1 secretion before treatment but not
GH peak after failing asleep and in stimulation tests were
significant predictors of GH therapy effectiveness in children
with isolated GH deficiency. Relatively high amount of variability
460
of FH S.D.s remains unexplained by the model, probably in part
due to nonlinear dependencies between variables.
P3-953
Vitamin D Levels and not Vitamin A are Correlated
with Height Velocity in Children with GH Deficiency
Who are Under GH Treatment
Maria Xatzipsalti, Ioulia Polychroni, Andriani Vazeou,
Vasiliki Maravelia, Eirini Papadimitriou, Lela Stamogiannou

A’Department of Pediatrics, P&A Kyriakou Children’s Hospital,
Athens, Greece

Background: It has been suggested that Vitamin A intake may
affect height velocity in children with GH deficiency (GHD) who
were under GH replacement (GHR).Objective and hypotheses:
Aim of the study was to evaluate vitamin A levels in GHD children
under GHR. Method: Vitamin A levels were measured in 38
children (23 males, mean age 10.8 (S.D. 3.3) years) with GHD, after
mean duration of GH treatment of 3.1 (S.D. 2.6) years. Height,
weight, BMI, height S.D.s, height velocity S.D. were evaluated at the
time of vitamin A measurement and 1 year before. Vitamin D and
PTH levels were also measured at the same time. Results: Linear
Regression analysis showed that height velocity and height velocity
S.D.s were not correlated with vitamin A levels. Furthermore no
difference could be detected in height velocity S.D.s between
children with low (11 subjects) or children with normal vitamin A
levels (25 subjects). Males had significantly higher levels of vitamin
A compared with females (mean S.D.) 0.43 (0.14) vs 0.33 (0.09)
mg/ml respectively (PZ0.014) Height velocity S.D.s had a positive
correlation with vitamin D levels (R2 adjusted 0.382 BZ0.246, SE
0.072, rZ0.671, PZ0.004). Conclusion: Vitamin D levels and not
vitamin A are correlated with height velocity in children with
GHD who are under GH treatment.
P3-954
Long-Term Effects of GH Replacement Therapy on
Hematopoiesis in GH Deficient Children
Andrea Esposito, Lucia De Martino, Flavia Barbieri, Martina Rezzuto,
Nicola Improda, Manuela Cerbone, Donatella Capalbo,
Mariacarolina Salerno

Pediatric Endocrinology Unit, Department of Translational Medical
Sciences, University of Naples Federico II, Naples, Italy

Background: Among their metabolic effects, GH and its
mediator IGF1 have been reported to influence hematopoiesis.
Indeed, GH/IGF1 axis promotes erythropoiesis and GH deficiency
(GHD) has been associated with a normochromic and normocytic
anemia both in adults and in children. In contrast, in vivo data on
the effects of GH/IGF1 axis on leukocytes and platelets are scanty.
Objective and hypotheses: To evaluate the effects of 4-years GH
replacement therapy (GHRT) on hematopoiesis in GHD children.
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Method: 100 GHD children (64 males) aged 9.74G3.95 years
were enrolled in the study. Anthropometric measures, serum IGF1
levels and blood count were evaluated at baseline and then
annually during the first 4 years of GHRT. 100 healthy children
sex- and age- comparable to the patients were enrolled as controls
and evaluated annually. Results: At the start of the study GHD
children showed levels of hemoglobin (Hb) (12.5G1.1 g/dl) and
hematocrit (Hct) (36.7G4.0%) lower than controls (Hb 13.0G
1.0 g/dl, P!0.002; Hct38.1G4.3%, P!0.02). 4 years of GHRT
were associated with a significant increase in Hb (13.2G1.0 g/dl,
P!0.0001) and Hct (39.0G3.4%, P!0.0001) which became
comparable to controls (Hb13.3G1.3 g/dl; Hct39.7G7.8%). Hb
levels significantly correlated with IGF1 serum levels (rZ0.32,
P!0.0001). At baseline seventeen GHD children (17%) showed a
normochromic, normocytic anemia while after 4 years of
GHRT only two patients (2%) were still anaemic. No difference
in leukocytes and platelets count was detected between patients and
controls neither at baseline nor during the study. Conclusion:
GHD in children is associated with a significant reduction
in Hband Hct.Long-term GHRT improves these anomalies.
Neither GHD nor GHRT have effects on leukocytes and
platelets parameters.
P3-955
Thyroid Function in Children Treated with rhGH for
GH Deficiency
Panagiota Triantafyllou, Irene Georeli, Meropi Dimitriadou,
Olga Maliahova, Anreas Daflos, Athanasios Christoforidis

First Pediatric Department, Aristotle University, Thessaloniki,
Greece

Background: The relation between thyroid function and
treatment with recombinant human GH (rhGH) has been the
subject of many studies which indicate a decrease of fT4 levels and
a compensatory TSH increase at rhGH therapy onset. On the other
hand, we have identified a number of patients with documented
primary hypothyroidism (either on treatment with L-thyroxine or
not) before the onset of rhGH treatment. Objective and
hypotheses: To assess thyroid function in all children treated
with rhGH for GH deficiency and detect the percentage of children
with primary hypothyroidism before the onset of rhGH.Method:
We retrospectively analyzed thyroid function in all patients
receiving rhGH for GH deficiency in our department. Other
indications for rhGH treatment (e.g. chronic kidney disease,
Turner syndrome, Prader-Willi syndrome) were excluded.
Results: 129 children (77 boys and 52 girls) with GH deficiency
on rhGH were identified. 29 (22.5%) were detected to have thyroid
dysfunction. Of those, ten patients had central hypothyroidism (in
two patients it was secondary due to brain tumor, whereas in the
rest eight patients, four had also ACTH deficiency). Patients with
additional ACTH deficiency were diagnosed at neonatal age
whereas patients withTSH and GH deficiency were diagnosed later
in life. 19 children were found to have primary hypothyroidism
(TSH values O5 mU/l). Only four (all pubertal boys) out of the
19 patients developed compensated primary hypothyroidism after
the onset of rhGH treatment (mean time since rhGH treatment:
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28.5 months). Fifteen patients were identified to have primary
hypothyroidism before the onset of rhGH treatment. Four patients
(three girls and one boy had a confirmed genetic defect) and one girl
had clinical and biochemical manifestations of pseudohypopar-
athyroidism. In one girl, thyroid dysfunction was attributed to
treatment with valproic acid. In nine patients, no cause for thyroid
dysfunction was identified. Conclusion: A significant number of
patients with GHD (7%) were identified to manifested primary
subclinical hypothyroidism of unknown cause before the onset
of rhGH.
P3-956
A 5-year Follow-up of Adults, with Childhood-Onset
GH Deficiency, Treated with GENOTONORMw in
France
Philippe Tourainea, Françoise Borson-Chazotb, Brigitte Delemerc,
Thierry Brued

aService D’endocrinologie Et Medecine De la Reproduction, Hôpital
Universitaire Pitié-Salpêtrière, APHP, Paris, France; bFédération
d’Endocrinologie Lyon Est, Groupement Hospitalier Est, Bron,
France; cService D’endocrinologie, Diabète et Nutrition, Hôpital
Robert Debré, CHU de Reims, Reims, France; dService
D’endocrinologie, Hôpital De la Timone, AP-HM, Marseille, France

Background: Young adult patients with childhood-onset GH
deficiency (GHD) whose GH replacement therapy (GHRT) is
discontinued exhibit negative metabolic and physiological effects,
reversible through GHRT. Objective and hypotheses: To report
the characteristics and 5-year GHRT in adults with childhood-
onset GHD. Method: Analysis of the subgroup of adults with
childhood-onset GHD included between March 2003 and October
2006 in KIMS. In France, KIMS was conducted in all centers with
at least one adult treated with Genotonormw (Genotropinw).
Results: Overall 120 patients (56 (47%) females) were included;
GHD was acquired, congenital and idiopathic in 64 (53%), 41
(34%) and 15 (13%) patients respectively. All patients had severe
GHD, associated with one or more other pituitary hormone
deficiency in 104 (87%) patients. Median age at inclusion was
22 years (interquartile range 19; 30). Median GHRT dose
prescribed at inclusion, was 0.20 mg/day (0.20; 0.40); in 95
(79%) patients inclusion corresponded to adult GHRT initiation.
Overall, 23 (19%) patients were lost to follow-up. The percentage
of patients treated with GHRT decreased over time especially after
2 years and was 77% at 5 years. In 29 (24%) patients GHRT was
permanently discontinued (patient’s request in 17 (59%) cases).
Prescribed GHRT dose increased up to 2 years (0.60 mg/day
(0.40;0.80)). IGF1 level was available, at each visit, in more than
80% of the patients, except at 5 years where IGF1 data was
available in 70% of the patients. Median IGF1 level was 80 mg/l (40;
164) at inclusion, 199 mg/l (116; 306) after 1 year and 172 mg/l (78;
220) after 5 years. Body mass index increased from 25.4 kg/m2

(21.9; 30.7) at inclusion up to 27.2 kg/m2 (24.0; 32.4) after 5 years.
Increase in pituitary tumor size was reported in one female. No
new safety concern was reported. Conclusion: The relatively weak
prescribed doses may preclude highlighting long-term benefit of
GHRT. Funding: This work was supported by Pfizer.
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P3-957
Somatotropic Pituitary Insufficiency in Kearns-Sayre
Syndrome – The Clinical Picture, Genetic Diagnosis
and Efficacy of rhGH Therapy
Aleksandra Rojeka, Marek Niedzielaa,b

aSecond Chair of Pediatrics, Department of Pediatric Endocrinology
and Rheumatology, Molecular Endocrinology Laboratory, Poznan
University of Medical Sciences, Poznan, Poland; bSecond Chair of
Pediatrics, Department of Pediatric Endocrinology and
Rheumatology, Karol Jonsher Hospital, Poznan, Poland

Background: Kearns-Sayre syndrome (KSS, OMIM #530000)
is a rare disease belonging to a heterogeneous group of
mitochondrial cytopathies. KSS is caused by deletions and/or
duplications in the mitochondrial DNA, which lead to the
dysfunction of the respiratory chain and to disorders in tissues
with a high energy demands (muscle, nervous system). Case
presentation: The girl was admitted to the hospital at the age of
13 years with the suspision of KSS. Progressive body mass
deficiency has been noticeable since the age of 4–5 years.
Beginning of the eye movements disorders were difficult to
ascertain. Neurological examination revealed limitation in both
eyes abduction, significantly reduced upward movement, bilateral
ptosis, without cerebellar symptoms, and features of myopathy or
neuropathy. MRI of the head and serum lactate levels were normal.
EMG revealed discrete myogenic features. Pubertal stage was
assest as A1, P1, Th1. Retinal pigmentary retinopathy charac-
teristic for KSS was found. Somatotropic pituitary insufficiency
was diagnosed. At the age of 14 years rhGH treatment was started
(Omnitrope) (height 149.3 cm; !3rd percentile, weight 26.5 kg,
bone age 10 years, the rate of growth 3.4 cm/year) which ended at
the age of 16 years 4/12 (height 164.2 cm, w50 percentile). The
current height at the age of 17 years and 2/12 is 165.9 cm (O50
percentile). Molecular studies confirmed the presence of the
common deletion in mtDNA. Conclusion: i) KSS is usually
detected after the diagnosis of a variety of endocrine disorders,
ii) clinical course of the disease is variable, but the growth
deficiency is dominant in childhood, iii) the final confirmation of
the diagnosis KSS may be set by molecular studies, iv), PCR can be
used as a quick and easy method for the analysis of mtDNA
rearrangements, v) In our patient improvement of growth velocity
was observed.
P3-958
The Correlation between the Increase in IGF1 24 h
after the First Injection of GH and the Improved
Growth
Kenichi Miyako, Yuichi Mushimoto, Atsuko Kawano

Fukuoka Children’s Hospital, Fukuoka, Japan

Background: IGF1 is a biomarker of GH, and is often used to
titrate the dose of GH therapy. However, IGF1 production is
regulated by not only GH but also other factors. Objective and
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hypotheses: We investigated whether the increase in IGF1 at
several time points after the commencement of GH therapy could
be a predictive factor for the improved growth. Method: We
studied 45 pre-pubertal patients with GH deficiency (GHD) that
had continued with GH treatment for more than 2 years (29 boys
and 16 girls). GHD was mild in 20 patients, moderate in 18, and
severe in seven. We statistically analyzed the correlation between
the following values: i) The increase in IGF1 (DIGF1) at 24 h,
4 months, 1 or 2 years after GH therapy was started; ii) The
increase in height S.D. score (DHSDS) at 1 or 2 years. Results: The
DIGF1 24 h after GH therapy was started was significantly
correlated with DHSDS at 2 years in mild and moderate GHD
patients (PZ0.021, rZ0.511 and PZ0.008, rZ0.602 respectively).
The DIGF1 at 4 months, 1 or 2 years in the mild and moderate
GHD patients and at any time points in the severe GHD patients
was not correlated with DHSDS. Conclusion: This study clarified
that the DIGF1 24 h after the initiation of GH therapy was
significantly correlated with the improved growth of GHD
patients. Since IGF1 is affected by various factors, i.e. nutrition
and pubertal stage, its value immediately after the initiation of GH
therapy is important to reflect the efficacy of GH. IGF1 24 h after
the first injection of GH is an early and useful predictive factor for
the efficacy of GH in GHD patients.
P3-959
Late Diagnosis of a Type II/III Mucolipidoses Treated
with GH Replacement Therapy
Iulia Crumpeia,b, Alina Belceanua,b, Ioana Armasua,b, Elena Brahaa,c,
Cristina Rusua,c, Adina Manolachiea,b, Zmau Georgea,b,
Cristina Predaa,b, Carmen Vulpoia,b

aUniversity of Medicine and Pharmacy Gr T Popa, Iasi, Romania;
bEndocrinology Department, Sfantul Spiridon University Hospital,
Iasi, Romania; cDepartment of Human Genetics, Sfanta Maria
Hospital, Iasi, Romania

Background: Mucolipidoses II/III (ML) are rare autosomal
recessive lysosomal storage disorders (incidence: 1/325 000 live
births). They have overlapping clinical phenotypes with mucopo-
lysaccharidosis disorders and include growth retardation, facial
dysmorphism, skeletal abnormalities, respiratory and heart
diseases, hepatosplenomegaly and abdominal hernias. There is
no specific treatment and the management has been limited to
supportive care. Case presentation: A.M., aged 18, boy of an
young non-consanguineous apparently healthy couple, suspected
by the Genetics Department for mucopolysaccharidosis, was first
addressed to the Endocrinology Department at the age of 14 years
4 months for investigations of growth retardation. The clinical
examination revealed short stature (K4 S.D.), ‘elf ’ facies, limited
extension and abduction of the upper limbs with bilateral tendon
retraction of the fingers and also in the radiocarpal and elbow
joints, decreased mobility of the spine and waddling walk with
wide support base; no signs of pubertal onset. Wrist radiography
revealed delayed bone age of w6 years. Somatotropic axis
investigations revealed low IGF1 (62.4 ng/ml, NZ220–972,
GHZ0.42 ng/ml, without stimulation at the arginine test:
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GHZ2.75 ng/ml) pleading for GH deficiency. Since there were not
known contraindications, GH replacement therapy was started
with an initial dose of 0.035 mg/kg per day followed by biannual
reassessments. After 4 years of treatment the medium growth rate
was 0.42 cm/month and no side effects were reported. The last
wrist radiography revealed delayed bone age (11 years 6 months)
permitting treatment continuation. Further investigations (the
enzymes a-iduronidase, iduronate-2-sulfatase, arylsulfatase B,
b-galactosidase) confirmed MLII/III. Conclusions: Corroborating
the clinical phenotype, biological data and evolution, this case can
be included in MLIII. We haven’t found in the literature any case
of MLIII treated with GH replacement therapy. In our case the
treatment was effective and improved the patient’s quality of life.
P3-960
Does Applying Regular Questionnaire to Patients on
GH Increase the Compliance?
Mikayir Genens, Sukran Poyrazoglu, Mine Sukur, Firdevs Bas,
Ruveyde Bundak, Feyza Darendeliler

Division of Pediatric Endocrinology, Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey

Background: Compliance of patients on GH treatment is very
important for the success of the treatment. In a multıcentre study
done in Turkey we had shown that compliance decreased at the
end of 1st year of treatment which had an adverse effect on growth
rate and IGF1 levels. Objective and hypotheses: To evaluate
whether doing regular questionnaire to patients on GH has an
effect on compliance at long term.Method: A questionnaire form
was prepared with 14 questions. The patients on GH treatment
who were followed from our Unit filled a form at the 3rd and 6th
month of their follow-up consecutively. Spectrum of diagnoses
were GH deficiency (86.3%), Turner syndrome (5.7%), intrauter-
ine growth retardation (3%) and others (5%). Results: 301
patients filled the first form and 198 patients filled the second form
on follow up. Mean age was 11.6G3.5(1–18) years and duration of
GH treatment was between 0.25–14 years. 98.5% of the children
answered the questions regarding technical issues (GH application
technique and time, storage conditions etc) correctly. However
56% of the patients stated that, not infrequently, after injection
drug spilled back. 62% of GH injections were done by parents or
under parental guidance. After the first questionnaire it was shown
that 71.3%of the patients had absolute compliance to treatment.
This ratio was 82.4% in girls, 67.5% in boys. Treatment duration
was much longer in incompliant patients (2.1G1.6 years and
1.8G1.7 years respectively). Injection by the parents resulted in a
higher compliance rate than injection by the patient (79.5 and
68.3% respectively). After the second questionnaire, compliance
rate increased from 74.2 to 80.7%. Compliance of girls was much
higher than boys (83.9 and 77.8% respectively). Conclusion:
Applying regular questionnaire to patients on GH increases the
compliance to treatment. More education should be given to boys
in this matter.
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Characterisation of Children Born Small for
Gestational Age within the Australian Indications
for GH (GH) Therapy: An OZGROW Analysis
Ian Hughesa,c, Mark Harrisb,c, Andrew Cotterillb,c

aMater Reseatch UQ Institute, South Brisbane, QLD, Australia;
bLady Cilento Children’s Hospital, South Brisbane, QLD, Australia;
cAPEG-OZGROW, Morisset, NSW, Australia

Background: Small for gestational age (SGA) without
subsequent catch up growth is an indication for GH treatment
in Europe, the US, and Korea but not in Australia. However, many
SGA are likely to be included under the ‘short stature and slow
growth’ (SSSG) indication. It is unknown to what extent children
born SGA are included in the Australian indications or how they
differ from non-SGA patients within each indication and gender.
Objective and hypotheses: To characterise and compare birth,
parental auxology, and initial GH-treatment data of SGA patients
with respect to non-SGA patients by gender and Australian
indication. Analyses are confined to SSSG, GH deficiency (GHD),
Turner syndrome (TS), and Prader-Willi syndrome (PWS).
Method: SGA was defined as birthweight below the 10th

Australian centile for gestation period. Frequencies of SGA for
males (M) and females (F) were calculated for each indication.
Frequencies were compared to an expected frequency of 10% (Chi
square). Means for SGA and non-SGA were calculated for M and F
of each indication for gestation period (GP), birth weight S.D. score
(BWtSDS), father’s height S.D.s (FHtSDS), mother’s height S.D.s
(MHtSDS), mean parental height S.D.s (MPHtSDS), and GH
starting age (SAge, years), height S.D.s (SHtSDS), and Dose (SDo,
mg/m2 per wk). Means were compared using t-tests. Results and
conclusions: SGA was overrepresented: GHD-22%, PWS-55%,
SSSG-41%, TS-48% (P!10K6). SGA BWtSDS was always lower
(P!10K10) but GP similar. SGA MPHtSDS was always shorter
(PZ0.28 (M PWS) – 10K4 (M SSSG)). As was SGA SHtSDS
(PZ0.4 (F PWS) – 10K8 (M SSSG)). However SAge was similar
although younger for SSSG (F 8.7 vs 9.4, PZ0.005; M 8.8 vs 9.9,
PZ10K7). SDo was similar although lower for M SSSG (4.9 vs 5.1,
PZ10K4). SGA forms a major and significantly different sub-
population of Australian GH-patients. Further analyses will
address treatment response. SGA-specific GH treatment may be
advocated.
P3-962
Effectiveness of rhGH Treatment in a Boy with
Nephrogenic Diabetes Insipidus
Clemens Kamrath, Stefan Wudy

Justus-Liebig University, Giessen, Germany

Background: The majority of children with primary
nephrogenic diabetes insipidus grow below the third centile.
Objective and hypotheses: Effect of rhGH treatment on
growth in a patient with primary nephrogenic diabetes insipidus.
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Results: The patient is an 11-years and 2 month old Caucasian
boy of unrelated healthy parents. At the age of 7 years and 9 month
he was admitted to our hospital for evaluation of polydipsia and
polyuria. His body height was 116.0 cm (K1.78 S.D.s). Urine
volume was 4165 ml/day (5.2 l/m2). During a water deprivation
test, urine osmolality was below 200 mosm/l while plasma sodium
and plasma osmolality increased to 140 mmol/l and 305 msom/l
respectively. Administration of desmopressin revealed no increase
in urine osmolality and a mutation in the Aquaporin two gene was
found during molecular analysis (c.732del C in exon 4 of the
AQP2 gene). Treatment with hydrochlorothiazide (2 mg/kg per
day) and amiloride (0.2 mg/kg per day) led to a decrease of urine
output to 2800 ml/day (3.5 l/m2). At the age of 9 years and
6 months his height was 125.3 cm (K1.59 S.D.s). Levels of IGF1
and IGFBP3 were 90 mg/l (K2.05 S.D.s) and 2.0 mg/l (K1.41 S.D.s),
two GH stimulation tests revealed low GH levels below 8 ng/ml
and GH treatment was started with 0.8 mg/day s.c. (0.029 mg/kg).
He showed a good catch-up growth. At the age of 11 years and
2 months his height was 140.3 cm (K0.55 S.D.s). Levels of IGF1
and IGFBP3 were within the normal range (181 mg/l (K0.34 S.D.s)
and 2.71 mg/l (K0.52 S.D.s) respectively). Conclusion: Our
patient had a GH deficient state and rhGH treatment induced
impressive catch-up growth. GH deficiency should be investigated
in short children with nephrogenic diabetes insipidus.
P3-963
The Easypode Connect Observational Study:
Comparison of Results from Interim Analyses
Peter Daviesa, Marc Nicolinob, Svante Norgrenc, George Stoyanovd,
Ekaterina Koledovae, John VanderMeulenf

aChildren’s Nutrition Research Centre, Queensland Children’s
Medical Research Institute, University of Queensland, Brisbane,
QND, Australia; bDivision of Pediatric Endocrinology, Hôpital
Femme-Mère-Enfant, Lyon, France; cDepartment of Pediatric
Medicine, Karolinska University Hospital, Stockholm, Sweden;
dEMD Serono, Mississauga, Canada; eMerck KGaA, Darmstadt,
Germany; fFaculty of Health Sciences, McMaster Children’s Hospital
and McMaster University, Hamilton, Canada

Background: The Easypod Connect Observational Study
(ECOS) observational study follows children with GHD, SGA and
Turner syndrome receiving r-hGH therapy for up to 5 years,
with interim analyses each year. The easypod electromechanical
auto-injector device enables accurate, real-world digital records of
patients’ adherence to rhGH to be collected for evaluation.
Objective and hypotheses: The primary objective of ECOS is
to evaluate the level of adherence of paediatric patients receiving
rhGH via easypode; secondary objectives are to assess the impact
of adherence on clinical outcomes and concentrations of IGF1 and
to identify factors that may influence adherence to this form of
treatment. Method: Demographic, auxological and diagnostic
data are obtained from medical notes, with adherence data
obtained directly from the patients’ easypode. Adherence is
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defined as days with injections received, divided by days with
injections planned, expressed as a percentage. An interim global
analysis was completed in 2014. Interim analyses have also been
completed for the Nordic countries (Norway, Sweden, Finland),
France and Canada. The real-world use of easypode (routine
visits/year, local easypode data upload methodology, etc) in these
analyses was compared to assess any country-specific differences.
Results: At the time of analysis, 1 972 patients had been enrolled
globally, mean age 9.8 years; Canada nZ204, mean age 10.9 years;
France nZ220, 9.4 years; Nordic nZ150, 8.6 years. Individual
levels of adherence prospectively measured with easypode

(median (Q1, Q3), 93.0% (82.8%, 97.5%)) were higher than
those previously reported in retrospective studies based on
questionnaires and were maintained over time. Median 9-month
adherence rates in the countries analysed were similarly high:
Canada 96.9, France 94.9, Nordic 97.3%. Conclusion: Adherence
rates with the easypode device are high and maintained over time.
Different age range at baseline and possible differences in clinical
practice did not appear to have any major impact on easypode

adherence rates in different countries. Conflict of interest:
Professor Peter Davies has received a research grant as an
investigator and honoraria as a committee member from Merck
Serono. Funding: This study is funded by Merck KGaA,
Darmstadt, Germany.
P3-964
Evaluation of the Facility of Use of a New GH
Administration Device – Study DAGH2014
Marı́a José Rivero-Martı́na, Ana Ontañón-Nasarreb,
Marı́a José Alcázar-Villara, America Carrasco-Torrentsb,
Ana Andrés-Rosadob, David Montes-Benturaa

aPediatrics Department, University Hospital of Fuenlabrada,
Madrid, Spain; bPharmacy Department, University Hospital of
Fuenlabrada, Madrid, Spain

Background: One of the limiting factors in adherence to GH
therapy, is satisfaction with the administration device used.
Objective and hypotheses: With the emergence of a new
biosmiliar GH (BGH) administration device, we will assess the
simplicity, ease of use, management and pain perceived by the
patients. Method: Prospective through survey caregivers and
children treated with BGH at least for 6 months. Signed informed
consent was required. The questionnaire consists of 13 questions
analysing four components: preparation, fixing of the dose,
injection of the medication and maintenance. The perception of
pain was measured by visual analogue scale expressed in numerical
score. Results: 23 patients/caregivers were interviewed; The dose
average receiving was 0.78 mg/day. 60.8% were female. three
patients did not complete the second questionnaire. 33.3% of the
patients increased their participation in the self-administration of
medication 89.5% of the patients prefer the new device and 10.5%
the old device. On the pain scale, the average score for the old
device was 2.1 (maximum: 6; minimum: 0); in 75% of patients, the
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Gene expression profiles in growth hormone
deficient (GHD) children relate peak GH levels to

Table 1. Shows the differences between old and new device responses (for abstract P3-964).

Old device nZ23 New device nZ20 P

General scale Very easy 56.5% Very easy 70% ns
Preparation (three questions) Very easy 55.1% Very easy 73.3% ! 0.05
Fixing dose (three questions) Very easy 63.8% Very easy 70% ns
Injection (four questions) Very easy 46.7% Very easy 66.25% ! 0.05
Maintenance (two questions) Very easy 69.6% Very easy 87.5% ns
score was !2. With the new device the average scale was 1.7 and
80% of patients scored ! 2 (P: ns) Conclusion: The new device
analysed has good acceptance among patients. Preparation and
injection is easier with the new device. One of the most important
effects is the increase in self-administration.
P3-965

Effect of Human Growth Hormone on Growth Rate of
Short Stature Children with Low Birth Weight
Fatemeh Saffaria,b, Hoda Hassanic, Neda Esmailzadehhaa,b,
Amir Javadic

aMetabolic Diseases Research Center, Qazvin University of Medical
Sciences, Qazvin, Qazvin, Iran; bChildren Growth and Development
Research Center, Qazvin University of Medical Sciences, Qazvin,
Qazvin, Iran; cQazvin University of Medical Sciences, Qazvin,
Qazvin, Iran

Background: If children with intrauterine growth retardation
(IUGR) are stunt after birth, they will not have the desired height.
Short stature is not fatal but affects personality and social and
physical development of children. Objective and hypotheses:
The aim of this study was to determine the effect of human GH on
growth rate of short stature children with history of low birth
weight. Method: This study was conducted on 148 children (3 –
13 years old), 106 girls and 42 boys, with diagnosis of IUGR and a
height SD score of K2 SD or less in Qazvin, Iran. Parents’ height
was in the normal range for adults. Other causes of short stature
were ruled out. The study subjects were treated with 4 IU/m2 per
day GH for at least 6 months. Height growth rate was measured
and compared before and after the treatment. Results: At the start
of the study mean age was 8.73G2.84 year. Height growth rate was
0.41G0.17 and 0.87G0.23 cm/month before and after the
treatment, respectively and the difference was statistically
significant. Height SD score was significantly decreased. Further-
more, the results of boys and girls were not statistically different

(P! 0.001). Conclusion: GH therapy can improve height growth
status in children with low birth weight.
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P3-966
circadian clock, chromatin remodelling and WNT
signalling pathways
Catarina Moniz, Carlos Vasconcelos, Clotilde Limbert,
Catarina Saraiva

Endocrinology, Diabetes and Metabolism Department,
Hospital de Egas Moniz, CHLO-EPE, Lisbon, Portugal

Background: GH deficiency is classically defined on the basis
of a cut-off applied to the peak GH level during stimulation tests; a
process with recognised limitations. Identifying the functional role
of genes whose expression is associated with pGH may help with
our understanding and classification of GHD. Objective and
hypotheses: Identify patterns of gene expression (GE) related to
pGH and to describe the function, and regulation of these genes.
Method: Pre-pubertal children with GHD (nZ98) were enrolled
from the PREDICT study (NCT00256126). All children enrolled
had two GH stimulation tests both with pGH levels !10 mg/L.
Whole blood GE was determined prior to GH treatment using
Affymetrix U133v2 microarrays. GE was correlated with pGH
using rank regression [gender, ethnicity, age and body mass index
(BMI) as co-variates]. Network models were generated (Biogrid/
Cytoscape) and the hierarchy of gene modules determined
(Moduland); upstream activity in the network model was assessed
using causal network analysis (Ingenuity Pathway Analysis).
Results: Rank regression identified 347 genes that were correlated
with pGH: 188 positively and 159 negatively (ROG0.28, P!0.01).
Hierarchical clustering identified five distinct clusters of GE
(2 clusters positively correlated with pGH and 3 negatively
correlated). For the positively correlated GE clusters one cluster
associatedwithnetworkmodules related to cell cycle and the second
with chromatin remodelling and circadian clock (P!0.01). For the
negatively correlated GE clusters two associated with network
modules related to circadian clock, DNA replication and WNT
signalling while the third associated with apoptosis (P!0.01).
Upstream regulators of these modules were PIK3R3 (circadian
clock), SIRT2 (growth factor signalling) and APC2 (WNT
signalling) (P!7.7!10K3). Conclusion: GE profiling identified
a genomic signature related to pGH levels functionally linked to

circadian clock and growth factor signalling and regulated by
PIK3R3, SIRT2 and APC2.
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Usefulness of Reevaluation of Growth Hormone
Secretion During Puberty
Paolo Cavarzere, Diego Ramaroli, Silvana Lauriola, Grazia Morandi,
Rossella Gaudino, Franco Antoniazzi

Department of Life and Reproduction Sciences, Pediatric Clinic,
University of Verona, Verona, Italy

Background: Endogenous GH secretion physiologically
increases during puberty. In particular, a correlation between
GH levels and pubertal stages can be stated. Therefore, it is
possible that some patients with childhood-onset GH deficiency
(GHD) at puberty normalize their GH secretion. Finally, there are
not so far assessed potential predictors of persistent GHD in
patients during puberty. Objective and hypotheses: Our study
aims evaluating the normalisation of GH secretion during puberty
in a cohort of GHD adolescents. Secondly, we intend to verify if
it is possible to pinpoint some factors which may predict the GH
sufficiency at puberty. Method: We enrolled 72 patients (40 boys,
32 girls) with history of childhood-onset GHD who had received
O1 year of GH treatment and had reached the pubertal Tanner
stage 3. All of them were submitted to arginine re-test to evaluate
the GH secretion. Auxological and hormonal data at diagnosis and
at reevaluation of GH secretion were analysed. Results: At
retesting, 42 subjects (58.3%) normalized GH secretion and 30
subjects (41.7%) confirmed a GHD. No predictive factors of GH
sufficiency were identified. In particular, IGF1 levels were no
significantly different in both groups. Interestingly, at the puberty
onset the adolescents with sufficient GH secretion decelerate their
growth velocity, whereas the GHD adolescents maintain their
regular and progressive growth. Finally, the adolescents that
normalized their GH secretion showed a BMI significant lower
(18.75 kg/m2) than GHD patients (20.58 kg/m2). Conclusion:
The majority of childhood-onset GHD patients acquires a
sufficient GH secretion at puberty. Although no predictive factors
of GH sufficiency are emerged, to retest GH secretion during
puberty may be recommended, in particular in cases of GHD
adolescents with a mild GHD at diagnosis.
P3-968
Bone Age Maturation in Prader-Willi Syndrome on
GH Treatment is Accelerated in Pre-Pubertal Age
without Affecting Final Height
Urs Eiholzer, Carla Obwegeser, Fabienne Witassek, Udo Meinhardt

PEZZ Center for Pediatric Endocrinology Zurich, 8006 Zuerich,
Switzerland

Background: In children with Prader-Willi Syndrome (PWS)
on Growth Hormone treatment (GHT) bone age (BA) acceleration
is often observed. Little is known on reasons and consequences.
Objective and hypotheses: To quantify BA acceleration in
pre-pubertal PWS children on GHT and to investigate how BA
correlates with weight gain and age at onset of GHT. To assess how
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final height depends on pre-pubertal bone maturation, weight gain
and age at onset of GHT. Method: In 19 pre-pubertal PWS
children, starting GHT (6 mg/m2 per week) before age 3,
longitudinal anthropometric and BA readings up to age 10 were
retrospectively analyzed. In 21 adult PWS patients final height was
retrospectively correlated with age at onset of GHT, pre-pubertal
weight gain and bone maturation. Results: In pre-pubertal PWS
catch-up growth is completed after 2 years of GHT. Thereafter,
between the age of 5 and 10 years, bone maturation was
accelerated, BA velocity (years CA/years BA) amounted to 1.33
years per year. The mean increase of bone maturation of 1.6 SD
between the age of 5 and 10 years exceeded the increase in height
of 0.5 SD considerably. BA maturation was positively correlated
with overall weight gain, but not with age at onset of GHT. In the
adult group, mean final height was within the parental target
height range, but significantly below mean parental target height.
The earlier GHT was started, the taller they were. Final height was
negatively correlated with pre-pubertal weight gain, but not with
BA acceleration. Conclusion: BA maturation exceeds growth in
the pre-pubertal phase considerably without reducing final height.
P3-969
Evaluating First Year Response and Final Height to
Growth Hormone Treatment in Growth Hormone
Deficiency Based on Peak GH Levels on Testing
Saygin Abali, Serpil Bas, Azad Akbarzade, Zeynep Atay,
Belma Haliloglu, Tulay Guran, Serap Turan, Abdullah Bereket

Marmara University, Department of Pediatric Endocrinology,
Itanbul, Turkey

Background: Diagnosis of GH deficiency (GHD) is a
complicated issue especially in isolated GH deficiency. Auxological
evaluation, IGFI, IGFBP3 levels and GH response to provocative
testing are all considered in the diagnosis. However, cut-off values
for GH levels at stimulation tests are controversial. We aimed to
evaluate the response to rhGH treatment in patients with different
GH peak levels in stimulation test. Objective: We aimed to
evaluate the response to rhGH treatment in patients with different
GH peak levels in stimulation test. Method: 149 patients (60F)
with GHD who had been followed for minimum of 1-year with
rhGH therapy were included in this retrospective study. Patients
with chronic illness and Turner syndrome were excluded. Patients
were divided into two groups according to peak GH level under
5 ng/dl (Group I) and 5–10 ng/dl (Group II). Results: The mean
age at beginning of rhGH therapy was 11.6G3.5 years, the mean
height standard deviation score (SDS) was K2.9G1.2. The ratio of
SGA born patients (6.7% vs. 19.4%) and the having normal
pituitary MRI (44.1% vs. 83.8%) were significantly higher in group
2 (P!0.05). At the beginning of the therapy; there was no
significant difference in chronological age (CA) (11.3G3.9 vs.
11.7G3.1) and “D CA-BA was (2.8G2.0 vs 2.4G1.6) in group I
and II respectively. Height SDS (K3.4G1.4 vs K3.0G0.9,
PZ0.034) and IGF1 SDS (K1.52G0.87 vs K0.94G0.55,
P!0.001) were lower in group I. BMI SDS levels were higher in
group I (0.27G1.43 vs K0.47G1.37, PZ0.002). Although lower
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Final/Near Final Group I (n:21) Group II (n:36)

Initial height SDS* K4.0G1.9 K2.9G0.7
PAH SDS at initiation K1.7G1.1 K1.2G1.0
MPH SDS K1.3G0.7 K1.3G0.8
Final height (FH) SDS K1.2G0.7 K1.4G0.8
FH SDS – Initial Ht SDS* 2.7G1.7 1.5G0.7
FH SDS – MPH SDS 0.2G0.9 K0.2G1.0
FH SDS – PAH SDS* 0.5G1.1 K0.2G1.2

*P!0.001.
rhGH doses were given in group I (30.0G5.4 vs 34.5G4.9,
P!0.001), the first year response was better in this group (Change
in height SDS C1.0G0.7 vs C0.6G0.3, P!0.001). At the end of
first year, BMI SDS was reduced in group I (0.27G1.43 vs
K0.04G1.40, P:0.015); but not changed in group II (K0.47G1.37
vs K0.39G1.10, PZ0.360). First year height response had a
negative correlation with peak GH level (r:K0.479, P!0.001) and
with IGF SDS (r:K0.340, P!0.001). The final/near final height
was available in 57 patients and final height SDS was K1.2G0.7
and K1.4G0.8 in group I and II, respectively (Table). Total gain of
height (Final height SDS-Initial height SDS) was significantly
higher (2.7 vs 1.5 SDS) in group I and group II respectively.
Conclusion: In GHD, patients with peak GH levels under 5 ng/dl
had better first year response and final height gain with rhGH
treatment.
P3-970
Growth Hormone Therapy in Children: Predictive
Factors and Short-Term and Long-Term Response
Criteria in an Italian Cohort
Cristina Partenope, Giulia Pruccoli, Chiara Maria Damia,
Maria Piera Ferrarello, Gisella Garbetta, Sara Osimani,
Giovanna Weber, Gabriella Pozzobon

San Raffaele Hospital, Milan, Italy

Background: The correct diagnosis of growth hormone
deficiency (GHD) and the definition of growth response in the
management of growth hormone (GH)-treated children is
controversial. Objective and hypotheses: To evaluate:
i) short-term and long-term efficacy of GH treatment; ii) various
criteria commonly used to define poor response to GH therapy
and compare them in the same cohort of GHD patients. Method:
Our study includes 94 children (66 boys and 28 girls), affected
by GHD and treated with GH until final or near-final height. We
assessed data recorded at the start, at 1 year, at 2 years and at the
end of GH therapy. The criteria used for detecting poor responders
after the first year were: DHt SDS (gain in height) !0.5, !0.3 for
less severe or !0.4 SDS for severe GHD, a height velocity (HV)
!mean K1 SDS. The final height was considered satisfactory if
DHt S 1 SDS. Results: After one year of treatment we could
define “poor responders” 55.3% of patients (DHt SDS !0.5),
40.9% (HV ! mean K1 SDS) and 23.4% (DHt SDS !0.3 for less
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severe GHD or !0.4 SDS). At the end of the treatment poor
responders were 22.3%, even if 97.9% of our population achieved
midparental target height. The median final height was K1.11
SDS, with a total height gain of C1.5G0.6 SDS. Our analysis
revealed also a negative association between height gain (after 1
year and at the end of treatment) and chronological age at
diagnosis, and a statistically significant positive correlation
between final DHt and duration of therapy. Conclusion: A clear
definition of satisfactory growth response after replacement
therapy is still lacking. We suggest to evaluate the individual
patient and not only a statistic parameter. Most of patients have
pubertal delay and a potential for spontaneous catch up growth,
which must be taken into account when measuring the effect and
cost-effectiveness of treatment.
P3-971
Patients with Childhood Onset Growth Hormone
Deficiency Treated with rhGH – Reevaluation in the
Transition Period between Childhood and Adulthood
– Preliminary Study
Camelia Procopiuca, Andra Caragheorgheopola, Iuliana Gherlana,
Andreea Brehara, Adriana Padurea, Andra Dumitrascua,
Mariana Costacheb, Ioana Ardeleanuc, Crisina Dumitrescua

a“C.I. Parhon” National Institute of Endocrinology, Bucharest,
Romania; b“Coltea” Clinical Hospital, Bucharest, Romania; c“Carol
Davila” University of Medicine and Pharmacy, Bucharest, Romania

Background: More than two thirds of teenagers with
childhood-onset GH deficiency (CO-GHD) documented normal
GH response when retested at final height. Objective and
hypotheses: To identify potential predictors for persistent GHD
after reaching final height under rhGH with a particular accent on
children with isolated GHD (IGHD). Method: Prospective study:
reevaluation CO-GHD in the transition period; cohort of 27
CO-GHD patient who received rhHG and reached final height;
cohort has 20 boys (74%) and 7 girls aged 14–20 years, the mean
duration of therapy Z7.06 years (3 to 12.4 years); average time to
cessation of therapy Z1.63 years (0.3 to 5.4 years); antropometric
parameters were analyzed and GH-IGF1 axis was retested with
ITT test. The main outcome measures were sensitivity, specificity,
positive and negative predictive values of clinical and hormonal
factors for persistent GHD (GHD-P) defined as peak GH
!5 ng/ml. Results: 60% of patients are isolated GHD, 40% are
multiple pituitary deficiency (MPD); 32% of IGHD are persistent
GHD (IGHD-P) and 68% are reversible IGHD (IGHD-R) (peak
GH in ITT O 5 ng/ml). Patients with IGHD-P had a significant
initial growth retardation,a significantly lower initial GH response
in ITT and significantly better recovery for growth retardation
than IGHD-R patients. S1 additional pituitary hormone
deficiency predicts 100% persistence of GHD status at reevalua-
tion. Conclusion: Approximately one third of IGHD patients are
GHD-P after final height achievement; GH peak value in ITT
%3 ng/ml at initial diagnosis – 100% positive predictive value for
status of persistent IGHD; IGF1 value !K1.5 SD at reevaluation
requires retesting all pituitary axes given that the combination of
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additional pituitary deficiency can occur gradually; IGF1 % K2.5
SD at reevaluation - oriented the diagnosis of MPD with 100%
specificity in selecting the cases that do not require dynamic tests.
P3-972
Time Trends in Baseline Characteristics (2006–2014)
in Short Children with Growth Hormone Deficiency
(GHD), Born Small for Gestational Age (SGA) and with
Ullrich-Turner Syndrome (TS) Enrolled in Nordinetw

International Outcomes Study (IOS) in Germany and
Czech Republic
Helmuth Gunther Dörra, Jürgen Bramswigb, Stefanie Meckes-Ferberc,
Effie Pournarad, Birgitte Tønnes Pedersene, Marta Šnajderováf

aHospital for Children and Adolescents, University of Erlangen,
Erlangen, Germany; bUniversity Children’s Hospital, Münster,
Germany; cNovo Nordisk Germany, Mainz, Germany; dNovo
Nordisk Health Care AG, Zurich, Switzerland; eNovo Nordisk A/S,
Søborg, Denmark; fCharles University and University Hospital
Motol, Prague, Czech Republic

Background: Early diagnosis of growth disorders and
initiation of GH therapy at a younger age improves clinical
outcomes. Aims and objectives: To analyse time trends in
baseline parameters at GH treatment start (2006 – 2014) in short
children with GHD, SGA and TS from Germany and Czech
Republic enrolled in NordiNetw IOS (NCT00960128). Method:
Baseline data (chronological age, height, weight, BMI, GH dose)
from paediatric patients (!18 years) enrolled in NordiNetw IOS
in Germany and Czech Republic were analysed using a multiple
regression model including country and year. Standard Deviation
Scores (SDS) for height and for BMI were calculated using national
and WHO references, respectively. Results: In Germany
(nZ2113) significant decreases (2006: 2014) in mean (SD) age
at treatment start for GHD (9.96(3.86): 8.31(4.08); P!0.001) and
SGA (7.52(3.19): 6.63 (2.40);PZ0.025), and a reduction in baseline
(SD) GH dose (mg/kg/day) in GHD (29.42(7.41): 26.27(3.70);
PZ0.029) and SGA (34.67(4.40): 30.89(4.41); PZ0.012) were
observed over time. In Czech Republic (nZ581) significant
decreases in mean (SD) age for GHD (11.37(3.57): 6.87(4.09);
P!0.001) and mean (SD) GH dose for TS (45.61(3.67):
41.59(3.54); PZ0.005) were observed over time. Significant
between-country differences in GH dose (GHD P!0.001; SGA
P!0.001; TS PZ0.006) and HSDS (GHD PZ0.013; TS PZ0.018)
over time were also shown. Increasing proportions of females with
GHD (2006: 2014) (16.7%: 32.4%) and SGA (21.4%: 66.7%) were
enrolled in Czech Republic during the study bringing proportions
closer to overall proportions observed in Germany (GHD 30.4%;
SGA 40.9%). BMI SDS did not differ significantly between both
countries. Conclusion: Significantly earlier age at treatment start
in both countries and improvements in the proportion of females
with GHD and SGA treated with GH in the Czech Republic may
indicate raised awareness of diagnosing children with short stature
and suggest optimism for improving clinical outcomes with GH
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Study Committee. E Pournara, S Meckes-Ferber, B Tønnes
Pedersen: employees of Novo Nordisk. Funding: This study was
sponsored by Novo Nordisk Health Care AG.
P3-973
A Patient with an 13q Deletion Syndrome, Important
Growth Delay and Somatotropine Insufficiency
Undergoing Growth Hormone Therapy–Case Report.
Kinga Wolaniecka-Deahana, Mieczysław Szaleckia,b,
Krystyna Chrzanowskac

aClinic of Endocrinology and Diabetology, The Children’s Health
Memorial Institute, Warsaw, Poland; bHealth Science Department,
Jan Kazimierz University, Kielce, Poland; cGenetics Department,
The Children’s Health Memorial Institute, Warsaw, Poland

Background: Growth deficiency is a common symptom of
many genetic syndromes. 13q deletion is a very rare genetic
syndrome described in almost 200 cases. Growth reduction is a
constant symptom along with mental retardation, congenital
defects varying according to the deleted region of chromosome 13.
Objective and hypotheses: The aim of this paper was to present
the case of a 12 year old patient with an interstitial deletion 13q
(22.3–31.1), important growth delay and somatotropine insuffi-
ciency treated with hrGH. The patient is a first child of young
non-consanguineous Polish parents. They had a history of a
miscarriage in the first trimester. The patient was born at term
with 2550g weight (!10th c), 47 cm length (10th c). In the
neonatal period she showed failure to thrive, delayed psychomotor
development and reduced muscle tone. Before one year of age she
was diagnosed with 13q deletion syndrome (karyotype: 46XX, del
13q (22.3–32.?). She is a patient of numerous medical clinics for
her diverse needs (dysgammaglobulinemia, fructose intolerance,
Asperger Syndrome). Method: She has been a patient of the
Endocrinology and Diabetology Clinic of the Children’s Health
Memorial Institute since the age of 3 years. Growth delay is a
constant symptom of the 13q deletion syndrome therefore
hormonal tests haven’t been performed. Visits were discontinued
from 2008 to 2013. At the age of 11 years and 7 months she
appeared again presenting facial dismorphic features, scoliosis,
lumbar hyperlordosis, weak postural and limb muscles, fifth toe
clinodactyly, Ax1, Pub1, Th1, Me (K). Height: 119.0 cm,
hSDS0:K5.11, hSDS0-mpSDS:K4.25, GV0:2.7 cm/year, IGF-
1:142 ng/dl (N), BA: 9–10 years. GH secretion was low in 3 tests
performed, i.e.: maximum GH concentrations were: in the night
profile: 3.63 ng/ml, arginine test: 0.9 ng/ml, glucagone test:
7.47 ng/ml. Pituary MRI: dimensions AP 6 mm, h: 3 mm,
transverse 12 mm), without pathological enhance after gadoline
administration. She was diagnosed with somatotropine deficiency.
Other growth delay causes were excluded. Results: With the
permission of the Growth Hormone Treatment Coordination
Group, in terms of a trial the patient was started with hrGH in a
doses of 0.5 U/kg per week (May 12- Dec. 9), and afterward
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0.34 U/kg per week. After 10 months we achieved a GV
improvment from 2.7 cm/year to 7.2 cm/year and centile position
change from hSDS0:K5.11 to hSDS1:K4.89, DhSDS:0.22. After
3 months of rhGH therapy the girl was supplied with orthopedic
support in terms of prevention of major back worsening. In the
Genetics Department of The Children’s Health Memorial Institute
a CGH array assay showed the 13q deletion containing 34 genes,
including Waardenburg type 4A Syndrome and Hirschprung
Syndrome, which she doesn’t display the symptoms of.
Conclusion: hrGH treatment might bring satisfactory results in
children despite growth deficiency being a standard symptom in
13q deletion syndrome. This is the second reported patients
undergoing rhGH treatment and the oldest one.
P3-974
Linear Growth in a Child with Ellis Van Creveld
Syndrome: Positive Effect of Growth Hormone
Therapy
Ashraf Solimana, Fawzia Alyafeib

aUniversity of Alexandria College of Medicine, Alexandria, Egypt;
bHamad General Hospital, Doha, Qatar

Background: Ellis van Creveld syndrome (EVC) (chondroec-
todermal dysplasia) is a rare, multisystem disorder. It probably
affects only around 1 in every 150,000 individuals. It is
characterized by a long, narrow trunk and shortened arms and
legs; extra fingers (postaxial polydactyly), and abnormalities of the
oral region and teeth. In infants, non-bony manifestations,
particularly congenital heart defects, may be health or life-
threatening. Case presentation: This boy was born at term by
lower segment CS due to transverse presentation. His length Z
41 cm and weight Z2.2 kg, HcZ33 cm. He had features of EVC
syndrome including: rhizomalic short stature, post-axial poly-
dactyly in hands and feet, multiple frenulae in the mouth,
hypoplastic nails, congenital heart disease (small PDA), long
filtrum, and thick upper lips. Growth assessment: His growth
chart showed an initial spontaneous catch up during the first year
of life which was followed by progressive deceleration of growth till
the age of 6 years (htSDS ZK3.6) with normal BMI (Z16 kg/m2).
Investigation showed: normal echocardiographic evaluation,
normal renal and hepatic functions, and normal hemogram.
Hormonal evaluation showed: normal thyroid function, IGF-IZ
78 ng/ml (IGFI SDS ZK1.7) and normal 8 AM cortisol
concentrations. Clonidine stimulation test for GH release showed
a peak of 18 ug/l. Human GH therapy was started and improved
his linear growth (0.05 mg/kg) (HtSDS) increased from K3.6 to
K2.2) after two years of treatment. This is the first case of EVC
with normal GH response to provocation that responded well to
GH therapy. Previously, the association of growth hormone
deficiency and ECV has been reported in one patient and, in this
case, the growth hormone treatment had a favorable effect on
growth. Conclusion: It appears that growth hormone therapy
improves linear growth in GH sufficient patients with EVC
syndrome.
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Factors Effecting Response to Growth Hormone
Treatment in Children with Turner Syndrome
Serpil Bas, Saygin Abali, Zeynep Atay, Belma Haliloglu,
Ziya Gurbanov, Tulay Guran, Abdullah Bereket, Serap Turan

Department of Pediatric Endocrinology and Diabetes,
Marmara University, Istanbul, Turkey

Background: Short stature is the most common presenting
symptom in Turner Syndrome (TS). GH treatment helps
alleviating short stature in TS, although response to treatment
varies significantly. Objective and hypotheses: We aimed to
evaluate the response to GH treatment and factors affecting this
response in children with TS. Method: Forty-nine patients with
TS diagnosed by cytogenetic analysis and who had been followed
minimum of 1-year with GH therapy were included in the study.
Clinical and anthropometric parameters were obtained retro-
spectively from patients files. Height SDS changes O0.5 SD in first
year of treatment was considered as good response. Results: The
mean age at diagnosis was 9.9G3.8 years of age, the mean height
standard deviation score (SDS) was K3.2G1.3. The most
common karyotype was 45X (40.8%) followed by 45X/46XX
(14.3%) and 46X,i(X)(q10) (12.2%). 40% of patients had
intrauterine growth retardation (birth weight!2500 gr). The
initial GH dosage was 41G1 mg/kg per day. The average height
SDS at the beginning, first year and second year of therapy were
K3.0G1.1, K2.5G1.0 (n;49) and K2.3G1.1 (n:40), respectively.
27 patients had good response to treatment. Target height (TH),
presenting age, birth weight, chronological age-bone age
difference and change in IGFI SDS after treatment were not
different between good and poor responders. However, good
responders had lower height SDS at presentation (K3.2G1.3 vs.
K2.6G1.0, P!0.05) and lower peak GH response to stimulation
(6.5G4 vs. 8.9G5 mg/dL, P!0.05) and lower IGF-I SDS (K2.1G
1.1 vs. K1.7G1.3) although the latter was nonsignificant. The
final height was available in 15 patients and was 150G4.9 cm
(K2.0G0.8 SDS). Good responders reached final height of
152.5G2.3 (n:7) which was higher than poor responders
[147.1G5.6 cm (n:8), P!0.05]. Final heights in poor responders
were significantly lower than their target height [147.1G5.6 vs.
158G7 cm (P!0.01)], whereas, this was not significant in good
responders (152.5G2.3 vs. 156G6 cm, P:0.07). Conclusion: Only
significant factor affecting first year response to GH treatment was
GH levels on provocative testing in children with TS. In those,
who reached final height, height gain was also better in good
responders.
P3-976
Thyroid Function in Children with Prader-Willi
Syndrome, the First 12 Months of GH Therapy
Yassmin M Musthaffaa, Ian P Hughesb, Mark Harrisa, Gary Leonga

aLady Cilento Children’s Hospital, Brisbane, QND, Australia; bMater
Research Institute, University of Queensland, Brisbane, QND,
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Background: Normal thyroid function is necessary for the
optimal growth promoting effects of GH. Changes in the
hypothalamic-pituitary-thyroid (HPT) axis following GH have
been reported in subjects initially thought to be euthyroid. A
specific group of patients, children with Prader-Willi syndrome
(PWS), are thought to have a ‘vulnerable’ HPT axis. Objective
and hypotheses: To evaluate the impact of paediatric GH
therapy on thyroid hormone status, with a particular interest in
children with PWS. We hypothesised that GH in PWS children
would result in hypothyroidism that is central in origin. Method:
137 and 147 test encounters for fT4 or TSH respectively, were
analysed from the OZGROW database, prior to and during GH,
for individuals who were receiving GH therapy since 2009. Where
a reference range was provided, fT4 or TSH was standardized by
expressing them as a % of the given reference range. We did a
general analysis and a comparative analysis of individual patients’
test results (where available) before GH and afterwards. Results:
16 and 13 encounters of fT4 and TSH respectively had tests before
GH and within a year afterwards. Of these, 12 and ten patients
respectively had PWS. Overall there was no significant difference
in fT4 or TSH results after GH was commenced (PZ0.98 for fT4

and PZ0.24 for TSH). However, for PWS patients there was a
significant reduction in median TSH results after GH commence-
ment using standardised % reference ranges (32.17% before to 25%
after, PZ0.01). There was also a significant decrease inTSH within
12 PWS patients who had both before and after tests (paired t-test
PZ0.002); there was however no evidence of a reduction in fT4 in
these patients. Of note four of these PWS patients in the latter
group had been treated with thyroxine. Conclusion: This study
showed that overall there was no significant change in TSH and T4

levels post GH therapy. However, PWS patients showed a
significant decrease in TSH levels, where GH therapy may unmask
a state of central hypothyroidism. Whether these changes in TSH
were clinically significant, remains unclear.
P3-977
Congenital Hypopituitarism and Severe
Developmental Delay Associated with Homozygous
POU1F1 Mutation
Maria Melikian, Anatoly Tiulpakov, Anna Gavrilova

Endocrinology Research Center, Moscow, Russia

Background: Mutations in POU1F1 is a rare cause of
combined pituitary hormone deficiency, which commonly
includes GH, TSH and prolactin deficiencies and characterised
by hypoplastic anterior pituitary. Objective and hypotheses: To
present a case of severe short stature and developmental delay 1.5
years old girl, who was admitted to our hospital because of short
stature. Method: Hypopituitarism panel’ genes were sequenced
using a custom Ion Ampliseq gene panel and PGM semiconductor
sequencer (Ion Torrent). Results: The girl was born at term from
consanguineous healthy parents. Her birth length and weight were
47 cm and 2220 g respectively. Psycho-motor delay were noted
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during first months of life. Cardiac echo showed patent ductus
arteriosus at 1st week of life and patient underwent surgery at
5 months. She was diagnosed with central hypothyroidism at
2 months of age and started on Levothyroxine. Since then her fT4

levels were always normal. At 1.5 years her height was 58 cm (S.D.s
K7.3) and her weight was 3.8 kg (BMI S.D.s K7.4), she had severe
developmental delay and some mild dysmorphic features (sparse
hair, prominent forehead, saddle nose and blue sclera). Laboratory
testing revealed recurrent asymptomatic ketotic hypoglycaemias
(1.4–2.6 mmol/l), low IGF1 (3 ng/ml), undetectable prolactin
(!30 mU/l), but normal random cortisol and ACTH levels
(495 nmol/l and 12.7 pg/ml respectively). Brain MRI showed
anterior pituitary hypoplasia. Genetic analysis revealed
homozygous R256W mutation in POU1F1 gene. The girl was
started on GH therapy (Rastan) and carbohydrate rich diet. For
the first 5 months of GH therapy she grew 9 cm (height velocity
19 cm/year) and showed some improvement in psychomotor
development, but remained hypotrophic (BMI S.D.s K5.2).
Conclusion: POU1F1 mutations is a rare cause of hypopituitar-
ism, which may present with failure to thrive and extremely
short stature, showing a good response to GH therapy. Severe
developmental delay, seen in our case, may be a result of untreated
neonatal hypoglycaemia, hypothyroidism or be a part of a
syndrome.
P3-978
GH Therapy in Lery-Weill Syndrome:
Report of Three Cases
Elisa Guidoni, Michela Franceschini, Cristina Mucaria,
Renato Scarinci, Giovanna Municchi

University of Siena, Siena, Italy

Background: SHOX deficiency is a frequent cause of short
stature. GH therapy has been approved for growth promotion in
individuals with SHOX mutations by FDA and EMEA. Case
report: Three patients with Leri-Weill syndrome (LWS) started
GH therapy at different chronological ages (CA). Patient 1 started
GHCLHRHa at the CA of 13.4 years, height 148.4 cm (K1.5 S.D.),
Tanner stage 4, bone age (BA) 13 years. Target height (TH)
160.5 cm (K2.5 S.D.); mother affected by LWS 140.7 cm
(K3.7 S.D.). After 3 months of therapy height was 151.7
(K1.3 S.D.), after 6 months height was 153.4 cm (K1.2 S.D.).
After 1 year on LHRHaCGH, height 158 cm (K1 S.D.), BA 13.5
years. His sister, patient 2, started GH at the CA of 3.5 years, height
88 cm (K2.6 S.D.), BA 2.5 years. TH was 147.5 cm (K2.6 S.D.).
After 3 months height was 90.7 cm (K2.3 S.D.) and after 6 months
92.8 cm (K2.2 S.D.). After 1 year, height was 98 cm (K1.7 S.D.), BA
3.5 years. Patient 3 was referred for short stature at the CA of 9.3
years, prepubertal, height 127.4 cm (K1.2 S.D.), BA 10.5 years. TH
was 164.5 cm (K1.8 S.D.). His brother (18 years) with a final
stature of 150 cm presented the same mutation. Patient started GH
therapy at the CA of 9.5 years. After 6 months height was 136 cm
(K0.5 S.D.). After 10 months height was 139 cm (258–508ct),
Tanner stage 2, BA 12.5 years. Due to the accelerated skeletal
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maturation LHRHa was associated. After 6 months of combined
therapy height was 143 cm (508ct), but BA was 13 years.
Conclusion: GH therapy significantly improves growth rate and
final height in children with SHOX deficiency. Height gain is
higher in children who start GH therapy early, as confirmed by our
data, despite the small size of our sample.
P3-979
The Assessment of Quality of Life and New
Technologies for Therapeutic Monitoring in a
Cohort of Paediatric Patients Treated with GH
Giulia Pruccoli, Cristina Partenope, Maria Piera Ferrarello, Chiara
Maria Damia, Sara Osimani, Gisella Garbetta, Giovanna Weber,
Gabriella Pozzobon

San Raffaele Hospital, Milan, Italy

Background: Short stature may represent a significant
psychosocial problem. The rationale for GH treatment has
traditionally rested upon the clinical improvement in terms of
growth and well-being. Great importance is also associated with
the adherence to the therapy. Objective and hypotheses: We
have investigated the benefits obtained by GH treatment, the
factors that positively influence growth, the differences between
‘objective’ and ‘subjective’ adherence and finally the health related
quality of life (HrQoL) linked to the condition of short stature and
to the treatment both from the children and the parents’ point of
view. Method: The target population were short stature children
and adolescents with a diagnosis of GH deficiency (GHD) and/or
SGA, in therapy with GH using an electronic device (easypod,
Merck Serono) for the administration of the therapy. We evaluated
the anthropometric parameters, automatically recorded adherence
and responses to three different questionnaires on the knowledge
of the treatment, the reported adherence, and the evaluation of the
HrQoL. Results: 87.5% of all patients had good adherence
according to the definition of Cutfield/Hartmann and 79.5%
revealed adherence rates greater than 90%. Comparing recorded
against reported adherence showed that more children had higher
reported adherence than recorded adherence. We also found a
general good HrQoL, both from the child and from the parent’s
point of view. Nevertheless, parents generally have a more
pessimistic opinion of their children’s conditions. Finally 100%
of patients with a better growth response during the 1st year of
treatment present at the same time a better psychological
adaptation, as compared to the others with an unsatisfactory
response. Conclusion: New technologies capable of accurately
recording/monitoring adherence give the possibility to collect
objective and consistent data. They also allow the clinician to
evaluate the possibility of changes in the therapeutic regimen.
Pediatricians have to consider if benefits actually ride out the
discomfort, difficulties and limitations and if going on with
treatment, especially in poor responders.
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Final Height in Patients with Isolated GH Deficiency
and Multiple Pituitary Hormone Deficiencies, Treated
with GH
Elena Bashnina, Olga Berseneva, Sergey Fogt

North-West Medical Univercity, St-Petersburg, Russia

Background: To date a lot of data on the efficacy of GH
treatment of children with short stature was accumulated. GH is
the major but not exclusive endocrine regulator of linear growth.
Influence of multiple pituitary hormone deficiencies on the final
growth remains poorly understood. Aim: To compare the results
of treatment with GH in patients with isolated GH deficiency and
multiple pituitary hormone deficiencies. Methods: 15 patients
with isolated GH deficiency and ten patients with multiple
pituitary hormone deficiencies were included. All children
received GH (‘Rastan’, Russia) in a dose of 0.033 mg/kg per day
and other hormonal replacement therapy if necessary. Final height
was determined when patient’s bone age achieved 16 years
(according to the atlas Greulich). Results: Height of patients
with isolated GH deficiency was 159,8 (148.0–166.5) cm. The same
indicator in children with multiple pituitary hormone deficiencies
was 161.5 (157.8–164.0) cm. The difference was not significant
(PZ0.65 using Mann–Whitney U-test). Decimal age of the end of
treatment in patients with isolated GH deficiency was 16.0 (15.0–
17.0) years and in children with multiple pituitary hormone
deficiencies – 18.0 (17.0–18.0) years. The difference between two
groups was significant (PZ0.01 using Mann–Whitney U-test).
Conclusions: Our results show that final height in patients with
GH deficiency does not depend on the presence of multiple
pituitary hormone deficiencies if its replacement therapy is
appropriate. Final height in patients with multiple pituitary
hormone deficiencies is achieved later, than in patients with
isolated GH deficiency.
P3-981
Current Practice in Diagnosis and Treatment of GH
Deficiency in Childhood: A Survey from Turkey
Sukran Poyrazoglua, Teoman Akcayb, Mehmet Emre Atabekc,
Aysun Bidecid, Iffet Bircane, Ece Boberf, Sule Cang, Sukran Darcanh,
Betul Ersoyi, Ayla Guvenj, Cengiz Karak, Mehmet Keskinl,
Selim Kurtoglum, Mehmet Nuri Ozbekn, Tolga Ozgeno,
Zeynep Siklarp, Enver Simsekq, Serap Turanr, Bilgin Yuksels,
Feyza Darendelilera

aPediatric Endocrinology Unit, Istanbul Faculty of Medicine,
Istanbul University, Istanbul, Turkey; bPediatric
Endocrinology Unit, Bakirkoy Dr Sadi Konuk Hospital, Istanbul,
Turkey; cPediatric Endocrinology Unit, Faculty of Medicine,
Necmettin Erbakan University, Konya, Turkey; dPediatric
Endocrinology Unit, Faculty of Medicine, Gazi University, Ankara,
Turkey; ePediatric Endocrinology Unit, Faculty of Medicine,
Akdeniz University, Antalya, Turkey; fPediatric Endocrinology Unit,
Faculty of Medicine, Dokuz Eylul University, Izmir, Turkey;
gPediatric Endocrinology Unit, Tepecik Research and Training
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Hospital, Izmir, Turkey; hPediatric Endocrinology Unit, Faculty of
Medicine, Ege University, Izmir, Turkey; iPediatric Endocrinology
Unit, Faculty of Medicine, Celal Bayar University, Manisa, Turkey;
jPediatric Endocrinology Unit, Goztepe Educational and Research
Hospital, Istanbul, Turkey; kPediatric Endocrinology Unit, Faculty
of Medicine, Ondokuz Mayis University, Samsun, Turkey; lPediatric
Endocrinology Unit, Faculty of Medicine, Gaziantep University,
Gaziantep, Turkey; mPediatric Endocrinology Unit, Faculty of
Medicine, Erciyes University, Kayseri, Turkey; nDiyarbakir Chil-
dren’s State Hospital and Diyarbakir Training and Research
Hospital, Diyarbakir, Turkey; oPediatric Endocrinology Unit,
Faculty of Medicine, Bezmialem Vakif University, Istanbul, Turkey;
pPediatric Endocrinology Unit, Faculty of Medicine, Ankara
University, Ankara, Turkey; qPediatric Endocrinology Unit, Faculty
of Medicine, Osman Gazi University, Eskisehir, Turkey; rPediatric
Endocrinology Unit, Faculty of Medicine, Marmara University,
Istanbul, Turkey; sPediatric Endocrinology Unit, Faculty of
Medicine, Cukurova Universitesi, Adana, Turkey

Background: Diagnosis and treatment of GH deficien-
cy(GHD) in children are different between countries, and even
among centres in the same country. Objective and hypotheses:
To evaluate current practices in diagnosis and treatment of GHD
in the process of preparing the new consensus on GHD by Turkish
Society for Pediatric Endocrinology and Diabetes. Method: A
questionnaire was sent out to all paediatric endocrinology centres.
Results: 24 centres returned the questionnaire. The most
frequently used GH stimulation test was L-dopa and second one
was clonidine. 18 centres used a cut-off value of GH of 10 ng/ml,
four centres 7 ng/ml, and two centres 5 ng/ml for the diagnosis of
GHD. The most frequently used assay was immunochemilumi-
nescent for GH, IGF1 and IGFBP3. Sex steroid priming in both
sexes was used by 19 centres. The most frequently used starting
dose in prepubertal children was 0.025–0.030 mg/kg per day and
0.030–0.035 mg/kg per day in pubertal children. Growth velocity
was used in the evaluation for growth response to recombinant
human GH (rhGH) therapy in all centres. Anthropometric
measurements of patients every 3–6 months, fasting blood glucose,
bone age and thyroid panel evaluation were used by all centres at
follow-up. Therapy was stopped primarily according to decreased
height velocity and advanced bone age. 14 centres used combined
treatment (rhGH and gonadotropin releasing analogues) to
increase final height. Conclusion: Although conformity was
found among centres in current practice, it is very important to
update statement and modify the approach to GHD with new
evidence based clinical studies.
P3-982
Experience of the Use of Genetically Engineered GH
‘Rastan’ by Children in Clinical Practice
Elena Kulaginaa, Elena Savelyevaa, Galina Chistousovab

aOrenburg Children’s Clinical Hospital, Orenburg, Russia;
bPerm Regional Children’s Clinical Hospital, Perm, Russia

Objective: To evaluate the efficacy of the drug ‘Rastan’,
(manufacturer JSC ‘Pharmstandard-Ufa Vita’), in children with
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GH deficiency at the beginning of treatment at different ages.
Materials and methods: We examined two groups of patients
with GH deficiency who receive the drug for 3 years. In group 1,
nine boys and two girls with age at debut of therapy 5.88G1.35
(from 3.3 to 7.1 years); in the 2nd group of ten boys and two girls
at the beginning of treatment in 10.57G1.76 (from 8.3 to 13.7
years). The diagnosis is established on the basis of the standard
stimulus samples, the maximum release of GH in the sample with
clonidine in group 1 3.46G2.81 ng/ml were evaluated by growth
rate, bone age S.D.s of growth. Results: At the start of treatment
age in group 1 5.88G1.35, bone age 2.39G0.56, S.D.s growth
4.11G0.83; respectively in group 2, the patients’ age 10.57G1.76,
bone age 6.87G2.0 S.D.s growth – 3.201G0.34. For 1 year of
treatment, the growth rate in group 1 amounted 8.04G3.30 cm,
in group 2 9.05 of 2.72 cm, which has no significant differences
(PZ0.75). S.D.s of growth did not change significantly and
amounted to K3.48G0.97 cm (PZ0.28) in group 1, K2.82G
38 cm (PZ0.077) in group 2. For 3 years in the growth one and
group 2 added 23.46G6.87 cm and 22.30G6.44 cm (PZ0.28)
respectively. SDs growth decreased from K4.11G0.83 cm to
K2.43G1.139 cm (PZ0.007) in group 1 and in group 2 with-
3.20G1.34 cm to K2.02G1.21 cm (PZ0.045). Bone age increased
in group 1 comparison with 2.39G0.56 to 5.76G1.57 (PZ0.007)
and in group 2 with 6.87G2.0 to 11.01G1.91 (PZ0.013).
Conclusions: These clinical observations demonstrate a signi-
ficant effect of the drug ‘Rastan’ in the treatment of GH deficiency
by children for 3 years regardless of the age of the patients at the
beginning of therapy. Experience of the use of genetically
engineered GH ‘Rastan’ by children in clinical practice.
P3-983
GH Therapy in Kuwait: First Report on Characteristics
and Response in Treated Children
Dalia Al-Abdulrazzaqa, Iman Al-Basarib

aFaculty of Medicine, Kuwait Univesity, Kuwait, Kuwait; bMinistry
of Health, Kuwait, Kuwait

Background: Recombinant GH (rGH) treatment is approved
in many countries for treatment of short stature in a number of
childhood diagnoses. rGH was first introduced in Kuwait in the
1990s. Since its introduction, there has been no reported data on
the clinical profile of treated children. There is a huge gap in
knowledge of use and response to Paediatric rGH therapy in
Kuwait and the region. Objective and hypotheses: The
objective of this study is to report the clinical profile and response
of children treated with rGH by the Endocrine Division at an
academic centre in Kuwait. Method: This study is a retrospective
chart review of children treated regularly with rGH by the
Pediatric Endocrine Clinic at Mubarak Al-Kabeer Hospital in
Kuwait between December 2013 and December 2014. Results: A
total of 64 children were treated with rGH in the centre. Mean age
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at rGH initiation was 8.3 years (G3.0). There was no significant
gender difference between treated children, males were 33 (47.6%)
and females were 33(52.4%). The most common indications for
therapy were in order; GH Deficiency GHD (49.1%), small for
gestational age (SGA) (16.9%) and Turner syndrome (TS) and
variants TS (11/9%). Pre-GH height S.D.s were K2.8 (G0.52),
K2.5 (G0.53), and K2.8 (G0.70) for GHD, SGA, and TS
respectively. Mean height S.D.s difference at 1st year of therapy
were C0.55 S.D.s, C0.62 S.D.s, and C0.54 S.D.s respectively for
GHD, SGA, and TS. 1-year significant response to therapy
(S0.5 S.D.s difference in height) was associated with younger age
of rGH initiation (P-valueZ0.03). Conclusion: The clinical
profile of use of rGH in children in Kuwait was similar to other
reported studies internationally. Similar to reported literature,
younger age of initiation of therapy predicts significant response at
1 year follow-up. Such report will be enriched with investigating
data at 2 years follow-up from multiple centres in the country.
P3-984
Management of Prepubertal Gynecomastia in
Two Patients with Peutz-Jeghers Sydrome: Use of
Aromatase Inhibitors
Laura Guazzarottia, Silvia Mauria, Federica Occhipintia,
Mariangela Petruzzia, Micol Sonninoa, Andrea Angela Tenconia,
Laura Pogliania, Gian Vincenzo Zuccottib

aDepartment of Pediatrics, Ospedale Luigi Sacco, University of
Milan, Milan, Italy; bDepartment of Pediatrics, ‘Ospedaledei
Bambini’ VittoreBuzzi, University of Milan, Milan, Italy

Background: Peutz-Jeghers syndrome (PJS) is a rare
autosomal-dominant disorder frequently caused by the serine-
threonine-kinase-11(STK11) gene mutation and characterized
by hamartomatous polyps throughout the gastrointestinal tract,
mucocutaneous hyperpigmentation and predisposition to several
malignancies. Rarely, PJS may be associated to an oestrogen
producing large cell calcifying Sertoli cell tumour that may result
in gynecomastia and increased growth velocity (GV). Objective
and hypotheses: We present data of two boys affected by PJS,
treated with the aromatase inhibitor (anastrozole) for gynecomas-
tia. Method: Patient 1 (P1-9 years old) and patient 2 (P2-6 years
old) came to our observation for bilateral gynecomastia. Physical
examination showed pigmented lesions of the lips, testicular
volume of 7 ml bilaterally for P1 and 4 ml for P2; pubic hair
corresponding to a Tanner stage of 2 in P1 and of 1 in P2 and an
infantile penis in both. GV was 7.5 cm/year (O97th percentile) in
P1 and 7 cm/year (75th-90th percentile) in P2. Bone age was
consistent with chronological age for both patients. The mammary
gland ultrasound showed a bilateral diameter of 8 cm in P1 and
6 cm in P2. Testicular ultrasound revealed a benign bilateral
multifocal microcalcification pattern. Plasma levels of LH, FSH,
17b-oestradiol, testosterone, DHEAS, a-fetoprotein and b-HCG
were normal while oestrone, anti-mullerian hormone and inibin-B
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were elevated in both patients. Genetic analysis discovered a
partial deletion of chromosome 19p13.3 incorporating the STK11
gene in P1 and a deletion of STK11 gene in P2. Both patients
started treatment with anastrozole: 1 mg/day. Results: P1: after
1 year GV decreased to 5.7 cm/year and gynecomastia decreased
to 4 cm. P2: after 6 months GV decreased to 4.8 cm/year and
gynecomastia decreased to 4 cm. Estrone and anti-mullerian-
hormone levels decreased in both patients. No side effects were
described. Conclusion: Anastrozole seems to be efficient in
treating gynecomastia in PJS prepubertal male patients by
controlling oestrogen excess and may represent an alternative to
orchidectomy.
P3-985
Age at Menarche in Chronic Respiratory Disease:
Cystic Fibrosis and Asthma – Comparison with a Large
Cohort of Healthy Girls Living in Verona
Rossella Gaudinoa, Sonia Volpib, Sarah Dal Bena, Claudia Pionaa,
Paolo Cavarzerec, Attilio Bonera, Franco Antoniazzia

aDepartment of Life and Reproduction Sciences, Paediatric Clinic,
University of Verona, Verona, Italy; bVerona Regional Cystic
Fibrosis Centre, Verona, Italy; cPediatrics, O.C.M., Verona, Italy

Background: Menarche is a milestone in human sexual
development as it denotes the achievement of fertility. Few studies
have evaluated the age at menarche (AAM) in chronic respiratory
disease. Objective: The main aim of this study is to investigate
AAM and menarcheal determinants in girls affected by Cystic
Fibrosis or Asthma, and to compare their AAM with healthy girls’
one. Subjects and method: The study was conducted on 1207
girls living in Verona aged 11–24: 1062 healthy girls, 47 girls
affected by Cystic Fibrosis and 98 asthmatic girls. Data collection
was done using self-administered questionnaires about AAM.
There were two types of questionnaire: one for healthy and
asthmatic girls, and the other one for girls affected by cystic
fibrosis. Girls with asthma was also administered an asthma
control test (ACT). Results: The average AAM among girls
affected by cystic fibrosis (FC) (n. 36) is 13.24G1.44 significantly
higher (P!0.0001) than healthy girls’ average MA 12.49G1.2
years. Also asthmatic girls (n. 86) experienced delayed menarche
compared with the healthy ones (P!0.05): the average MA among
girls affected by asthma is 12.79G3.0 years. Conclusion: The basis
of delayed menarche among patients affected by chronic diseases is
multifactorial. We analysed many variables such as Asthma
severity, type of mutation in FC, chronic infection and pancreatic
insufficiency. None of these explains delayed menarche in girls
with chronic respiratory disease. Chronic inflammation and
malnutrition seem to be the main causes of delayed onset of
menarche. The issue of growth and puberty in children affected
chronic respiratory disease requires further investigation.
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Optimal Strategy for Ovarian Function Assessment in
Girls with Central Precocious Puberty before and
During GnRH Analogue Treatment
Analı́a Freire, Mirta Gryngarten, Andrea Arcari, Maria Ballerini,
Nazareth Loreti, Verónica Ambao, Ignacio Bergadá, Stella Campo,
Maria Ropelato

CONICET – FEI – División de Endocrinologı́a, Centro de
Investigaciones Endocrinológicas ‘Dr César Bergadá’ (CEDIE),
Hospital de Niños Ricardo Gutiérrez., Ciudad Autónoma de Buenos
Aires, Argentina

Background: The degree of suppression of the pituitary-
ovarian axis in girls with central precocious puberty (CPP) under
GnRH analogue (GnRHa) treatment is usually assessed at pituitary
levels. However, the extent of ovarian function suppression under
GnRHa treatment has not been evaluated. Objective: To evaluate
ovarian activity in CPP girls before and during treatment with
GnRHa. Patients and methods: In this prospective study, 11
CPP girls naı̈ve of treatment were included. Serum LH, FSH,
estradiol (E2, ECLIA) and inhibin B (INH-B, ELISA) were
measured at baseline, 3 and 24 h after depot Triptorelin acetate
3.75 mg IM administration at the first and after 4th, 7th and 13th

doses. Samples were obtained at 3 and 24 h at the time of maximal
gonadotrophin and ovarian responses respectively. Results: 3 h
after the first GnRHa dose LH and FSH (meanGSEM) increased
significantly over baseline (1.9G0.79 to 22.2G3.9 IU/l and 4.6G
0.46 IU/l to 19.9G1.9 IU/l, P!0.001 respectively); 24 h after,
E2 and INH-B increased ten and five times over baseline (24G8–
250G42 pg/ml and 53G5–263G30 pg/ml respectively, P!0.001).
A positive correlation between E2 and INH-B was observed
(rZ0.84, P!0.001). Throughout subsequent GnRHa doses, 3 h
gonadotrophin responses were suppressed (LH!4 IU/l), and 24 h
after GnRHa, E2 and INH-B levels fell below normal prepubertal
levels and remained within the detection limit of the assays.
Nevertheless, three patients with poor adherence to treatment
protocol showed gonadotrophin, E2 and INH-B responses to
GnRHa at pubertal levels. Conclusion: After 24 h of the first dose
of GnRHa, increased E2 and INH-B serum levels confirm pubertal
activation of ovarian function. Under sustained GnRHa treatment,
when gondotrophin suppression is reached, ovarian endocrine
function is almost negligible.
P3-987
From Prepuberty to Adulthood: Semen Quality and
Its Predictors in a Prospective Cohort Study of
Russian Young Men
Oleg Sergeyeva,b, Lidia Mı́nguez-Alarcónc, Russ Hauserc,d,
Paige L Williamsd,e, Jane S Burnsc, Susan A Korrickc,f, Yury Dikovb,
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Health, Boston, MA, USA; dDepartment of Epidemiology, Harvard
T.H. Chan School of Public Health, Boston, MA, USA; eDepartment
of Biostatistics, Harvard T.H. Chan School of Public Health, Boston,
MA, USA; fChanning Division of Network Medicine, Department of
Medicine, Harvard Medical School, Brigham andWomen’s Hospital,
Boston, MA, USA; gInstitute of Economic Forecasting, Russian
Academy of Science, Moscow, Russia; hPediatric Endocrine
Division, Departments of Pediatrics and Cell Biology, University of
Massachusetts Medical School, Worcester, MA, USA

Background: We are not aware of other longitudinal cohort
studies of boys with annual assessments of pubertal development
and long term follow-up to adulthood to evaluate semen quality.
Objective: To describe semen quality and investigate its
predictors in a longitudinal cohort study of Russian boys followed
from prepuberty until adulthood. Design and methods: From
2003 to 2005, 516 prepubertal 8–9-year-old boys were enrolled
(86% of all eligible Chapaevsk boys, Russia) and underwent annual
growth and sexual development assessments for ten years,
including Tanner staging and measurement of testicular volume.
At age 18, the young men collected two semen samples one week
apart. 150 men provided two samples and nine men one sample
(total 309) for 54% participation among those eligible. Semen
samples were analyzed for volume, sperm concentration and
motility by one technician (LS) according to the NAFA-ESHRE
manual. A total of 67 samples were excluded due to severe chronic
illness (six), lost semen (nine), ageO20 years (two) and long/short
abstinence time (50). 98 matched pair samples were analysed by
Wilcoxon signed-rank test to compare repeat semen parameters.
Results: No differences were found between first and second
samples. Based on second samples (nZ129), men had a median
(interquartile range, IQR) volume, sperm concentration, pro-
gressive and total motility of 2.6 (2–3.7) ml, 48 (25.7–78.5)!
106/ml, 56% (49–61%) and 64% (57–69%), respectively. Median
(IQR) total sperm count and total motile sperm count were 126.0
(68.2–221.8) and 78.5 (38.4–144.4)!106/ejaculate respectively. 24,
16, 31 and 33% of men had semen parameters below ‘normal’
reference limits for volume (2 ml), sperm concentration (20!
106/ml), total sperm count (80!106/ejaculate) and motility (60%)
respectively. Data are being analysed for predictors of semen
quality. Conclusion: This is one of the first prospectively
designed studies to follow a large cohort of boys annually
from prepuberty until adulthood and collect semen samples.
Funding: This work was supported by the NIH (grants ##
R01ES0014370, P30ES000002), the Russian Science Foundation
(grant # 14-45-0065).
P3-988
Further Expansion of the CHARGE Geno-Phenotype: A
Girl with a Novel Deletion of CHD7 and with the
Combination of Hypogonadotropic Hypogonadism
and Agenesis of Internal Genitalia
Nele Reynaert, Francis de Zegher, Koenraad Devriendt,
Inge Francois, Dominique Beckers, Kristina Casteels
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Background: CHARGE syndrome is a variable entity. Clinical
diagnosis is based on the Blake-Verloes criteria and can be
confirmed by identifying a mutation in CHD7. Hypoplasia of the
genitalia is a common feature and is most often attributable to
hypogonadotropic hypogonadism which is described in 81% of the
males and 93% of the female patients. Other genital anomalies are
rare. Combined agenesis of the uterus and ovaries is so far only
reported in one patient with suspected CHARGE syndrome. Case
presentation: A girl presented originally with cheilopalatoschisis,
unilateral kidney agenesis, hearing problems attributed to bilateral
hypoplasia of auditory ossicles and cochlea and aplasia of the
semicircular canals. At age 18 years, the adolescent girl was seen in
the endocrine clinic because of primary amenorrhea and
subnormal breast development which were attributed to hypogo-
nadotropic hypogonadism. Oestrogen treatment was initiated and
gradually increased over 2 years into the range of oral oestro-
progestagen contraceptives. Because of persistent amenorrhea,
ultrasound and MRI examinations were performed and their
results were compatible with combined agenesis of uterus (corpus
and cervix) and ovaries. Genetic exploration disclosed a hitherto
unreported c.3634_3637 deletion in exon 15 of CHD7, suggestive
of CHARGE syndrome. Conclusion: In an adolescent girl with a
newly recognised CHD7 deletion and hypogonadotropic hypogo-
nadism, the observation of persistent amenorrhea after prolonged
oestro-progestagen treatment led to the sub-diagnosis of agenesis
of uterus and ovaries thereby further expanding the geno-
phenotype of so-called CHARGE syndrome.
P3-989
Metabolism and Gonadal Axis of Early Menarche Girls
and Girls Treated with GnRHa During Puberty
Chen Qiuli, Zhang Jun, Li Yanhong, Ma Huamei, Chen Hongshan,
Guo Song, Du Minlian

First Affiliated Hospital of Sun Yet-Sen University, Guangzhou,
China

Background: Early menarche may be associated with diabetes,
metabolic syndrome, cardiovascular disease and oligomenorrhoea
in adults. While the state of metabolism and gonadal axis of early
menarche girls and girls who treated with Gonadotropin-releasing
hormone analogues (GnRHa) during puberty was not so clear.
Objective and hypotheses: We assessed in a retrospective
unicentre study the state of metabolism and gonadal axis of early
menarche girls and girls who treated with GnRHa during their
puberty. Method: 39 early menarche girls and 58 girls who had
treated with GnRHa were enrolled in our study and 19 normal
menarche girls were enrolled as control group. All of them were
2 years within puberty. Data were collected in height, weight,
gonadal hormone, blood glucose, insulin, blood lipid, leptin,
adiponectin and the size of uterus and ovary. Results: Both BMI
S.D.s for chronological age (CA) and for bone age (BA) of early
menarche girls were significantly higher than normal menarche
girls (P!0.05). The ratio of insulin resistance in early menarche
girls (20.5%) was also significantly higher than normal girls (0%).
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No significant difference in lipid metabolism and gonadal axis
between two groups. In girls treated with GnRHa, BMI S.D.s,
insulin, HOMA-IR and the ratio of insulin resistance (20.7%) were
all significantly higher than normal group (P!0.05). Meanwhile,
DHEAS, androstenedione and testosterone of GnRHa treated girls
were significantly higher than early menache girls, and DHEAS
was higher than normal girls. The size of uterus in treated group
was larger than the other two groups. Conclusion: Early
menarche and GnRHa treatment may take negative effect to
BMI and glucose metabolism. Androgen was higher in GnRHa
treated group. Therefore, suggestion was that BMI, insulin, blood
glucose and androgen should be monitored in early menarche girls
and girls treated with GnRHa.
P3-990
The Consequences of Polycystic Ovary Syndrome in
Adolescent Girls
Giorgiana Flavia Brada,b, Tamara Marcovicia,b, Oana Beleia,b,
Calin Popoiua,b, Laura Olariua,b, Vlad Davida,b, Otilia Margineana,b

a‘Victor Babes’ University of Medicine and Pharmacy, Timisoara,
Romania; b‘Louis Turcanu’ Emergency Children Hospital,
Timisoara, Romania

Background: Polycystic ovary syndrome (PCOS) represents
one of the most common complains for adolescent girls to present
to endocrinologist. PCOS has the potential to affect the young
person both metabolically, physically, psychologically and socially.
Objective: To evaluate the metabolic and psychological con-
sequences of PCOS in adolescent girls. Method: Adolescent girls
admitted in the Endocrinology Department of Children Emer-
gency Hospital, Timisoara for a period of 4 years were studied.
They were evaluated after a complex protocol: clinically (blood
pressure), anthropometric (height, weight, BMI), hormonal
(estrogen, progesterone, testosterone, LH, FSH, SHBG, FAI),
metabolic (glucose, OGTT, insulin, HOMA and lipid profile),
ultrasound (polycystic ovaries) and psychological. Results: Out of
51 adolescent girls (mean age 17.1G1.8 years) diagnosed with
PCOS according to Rotterdam criteria, 70.58% of them had a body
mass index higher than 75% percentiles for age, 9.80% were obese,
while 37.52% were hypertension. Hirsutism and acne were
encountered in 72.54% of adolescents, 58.82% had polycystic
ovaries on ultrasound and 90.19% were associated with irregular
cycle. Oral glucose tolerance test was altered in 64.70% patients,
hyperinsulinaemia was found in 29.41% of them. Dyslipaemia was
identified in 33.33% patients, moderate hepatosteatosis in 43.13%
of them, while the metabolic syndrome was diagnosed in 25.49%
cases. Anxiety (56.86%), depression (45%), eating disorders
(52.94%) and reduced quality of life (80.39%) were also common
in this group. Metformin was prescribed at adolescents diagnosed
with insulin resistance (64.70%) and psychotherapy recommended
in the majority of cases. Conclusion: Successful management of
adolescent girls with PCOS consisted in the challenges of making
the diagnosis of PCOS, lifestyle change, metformin treatment and
psychotherapy.
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Pelvic MRI as Alternative to Pelvic us for the
Diagnosis of PCOS in Overweight and Obese
Adolescent Girls
Simon Kayemba-Kaya,b, Anne Heronb, Sidi Mohamed Benosmanc
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Background: Polycystic ovary syndrome (PCOS) is a
common reproductive endocrinopathy in women of childbearing
age, affecting 5–10% women in this age group. Its suggestive
cardinal features are hyperandrogenism, ovulatory dysfunction
and/or polycystic ovary appearance. The diagnostic gold standard
tool is pelvic ultrasound (PUS) which may be limited in
overweight and obese adolescent girls. Objective and
hypotheses: To evaluate the contribution of pelvic MRI in
diagnosis of PCOS in overweight and obese adolescent girls.
Method: Six adolescent girls seen for signs and symptoms of
hyperandrogenism and menstrual irregularity were biochemically
screened (LH, FSH, testosterone, S-DHEA, D4 androstenedione,
17(OH) P, SHBG, TSH, fT4 and lipid profile, fasting blood sugar
and HOMA IR and HOMA-B). Each had PUS and/or pelvic MRI
(PMRI) performed. Other causes of hyperandrogenism were
excluded. Imaging: PUS performed with trans-abdominal
transducer (Acuson scanner, using 3.5–7.5 MHz transducer;
PMRI performed with phased array coil of 1.5 T Siemens MRI
scanner, with T1 and T2-weighted axial and coronal images. The
diagnosis of PCOS defined according to Rotterdam PCOS
consensus Workshop (Hum Reprod 2004; 19: 41–7). Results:
Six adolescent girls (mean age 15.2 years, mean BMI 34.91 kg/m2,
mean age at menarche 12.03 years), with menstrual irregularities,
acanthosis nigricans (5/6), acne, hirsutism, and biochemical
characteristics of PCOS (high plasma androgens, insulin resist-
ance, glucose/insulin ratio !4.5, decreased SHBG) were identified.
PUS was not contributive, but PMRI showed typical aspect with
well delineated peripheral ovarian cysts, increased ovarian volume
and stroma. Conclusion: PUS remains gold standard diagnostic
tool for PCOS, its limitations in overweight and obese girls are real
and should be known. Endo-vaginal transducer cannot, however,
be utilized in young virgin girls. PMRI is a useful and accurate
alternative, allowing greater delineation of structural components
of the ovary and better appreciation of its volume or structural
alterations.
P3-992
Syndromic X-Linked Ichthyosis
Rabehi Leyla, Azzoug Said, Chentli Farida

Endocrine and Metabolic Diseases Departement, Bab El Oued
Hospital, Algeirs, Algeria

Introduction: X-linked ichthyosis is an inherited disorder of
keratinization due to steroid sulfatase deficiency. It may be part of
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a contiguous gene syndrome characterized by the presence of
several clinical features including hypogonadism, Leri-Weill
syndrome, short stature, chondrodysplasia punctata, mental
retardation, epilepsy, Dandy-Walker malformation and ocular
albinism. It is due to microdeletions of Xp22.3. We report
observations of two siblings with syndromic x-linked ichthyosis.
Observation: Two brothers aged 17 and 9 years with x-linked
ichthyosis diagnosed at the age of 2 years were admitted for
workup of cryptorchidism. Both had bad school results. The eldest
brother had short stature (K3 S.D.s compared to age-matched
children) and hypogonadotroph hypogonadism with bilateral
cryptorchidism but without anosmia. Bone age was delayed at
13 years. Testes were located in intra-abdominal region. The
youngest brother had also bilateral cryptorchidism with micro-
phallus. Furthermore he had an attention deficit-hyperactivity
disorder. He had not short stature nor anosmia. Testes were
located in intra-abdominal region too. The two patients had not
neurological abnormalities and their ophtalmological examination
was normal. Conclusion: Most patients with steroid sulfatase
deficiency have ichthyosis as the only clinical feature. Patients with
more complex disorder or syndromic x-linked ichthyosis have a
broader gene deletion or the so called contiguous gene syndrome
with several genes involved. It is a heterogeneous entity with
various clinical features. Although it is rare, affecting approxi-
mately 1/50 000–150 000 boys and men, it deserves to be known as
an earlier diagnosis may optimize the care of patient, improve the
prognosis of the disease and give genetic counselling to the family.
P3-993
The Effect of Aromatase Inhibitor in a Pubertal
Patient with Aromatase Excess Syndrome
Daziou Shiharaa, Hidetoshi Satob, Yohei Ogawab, Mami Miyadoa,
Maki Fukamia

aNational Research Institute for Child Health and Development,
Tokyo, Japan; bNiigata University Medical and Dental Hospital,
Niigata, Japan

Background: Aromatase excess syndrome (AEXS) is a rare
autosomal dominant disorder caused by the overexpression of
CYP19A1 at 15q21. Patients with AEXS manifest various clinical
features associated with oestrogen excess; gynecomastia, hypogo-
nadotropic hypogonadism, and advanced bone age are the most
salient features in this condition. Objective and hypotheses:
The primordial treatment of the gynecomastia in patients with
AEXS is surgical mastectomy, however long-term treatment with
aromatase inhibitor for hypogonadotropic hypogonadism and
short stature due to advanced bone age has not been established in
children. We evaluated the effect of aromatase inhibitor for 2 years
in a pubertal patient with AEXS. Method: The patient was
10-year-old boy. Comparative genomic hybridization analyses
using a microarray identified about 200 000 bp heterozygous
deletions included several exons of the neighbouring genes
DMXL2 and GLDN, which located upstream of the CYP19A1
start codon in familial gynecomastia (father, elder brother and the
patient). Because of psychological distress caused by gynecomastia,
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the patient’s father and elder brother had both undergone
mastectomies. Endocrine examinations showed decreased gonado-
tropin and testosterone levels, and oestradiol level remained
undetectable. His bone age was significantly advanced with 13
years old nine months, and his predicted final height according to
the growth-potential method was 150 cm. Because of his predicted
final height, the patient was treated with an aromatase inhibitor.
Results: After 1 month of oral administration of 1 mg/day of
anastrozole, the gynecomastia showed a tendency to improve and
both LH/FSH (from 0.6/1.9 to 2.9/2.8 mIU/ml) and testosterone
(from 19.5 to 389.6 ng/dl) levels were increased. Subsequently,
1 mg/day of anastrozole was continued every other day. His
predicted final height was increased to 163 cm at 2-year
evaluation. No adverse effects were evident during treatment.
Conclusion: 2 years of anastrozole treatment for pubertal AEXS
patient with a poor predicted final height was safe and effective for
the improvement of gynecomastia and predicted final height.
Funding: This work was supported by The Foundation for
Growth Science 2013 in Japan.
P3-994
Homozygous CYP17A1 Mutation Identified in a
Chinese Family with 46, XX and 46, XY
17a-Hydroxylase Deficiency
Huamei Ma, Minlian Du, Jun Zhang, Yanhong Li, Qiuli Chen,
Hongshan Chen

First Affiliated Hospital of Sun Yat-sen University, Guangzhou,
China

Background: Congenital adrenal hyperplasia due to 17a-
hydroxylase deficiency is a rare autosomal recessive disorder,
characterized by sexual infantilism, amenorrhoea, hypertension
and hypokalemia,which is caused by CYP17A1 gene mutations.
Objective and hypotheses: To provide a descriptive analysis of
17a-hydroxylase deficiency in two female siblings with different
karyotype of 46, XX and 46, XY. Method: The clinical features
and biochemical data of a pair of 46, XX and 46, XY Chinese
siblings with 17a-hydroxylase deficiency from China were studied.
Direct DNA sequence analysis of the CYP17A1 gene was
performed. Results: The two female siblings were evaluated for
the same complaints of complete lack of female secondary sex
characteristics at age of 15 years 8 months and 14 years
respectively. Both of the older (46, XX) and younger (46, XY)
had markedly reduced serum levels of cortisol, E2 and T,
accompanied with increased serum levels of LH, FSH, P and
ACTH. The older had normal blood pressure with normal serum
KC level and PRA, while the younger had slight hypertension with
serum KC and PRA in the low-normal range (3.48 mmol/l, 50 ng/l
per h respectively). Pelvic ultrasonography revealed a pre-pubertal
uterus in the older, and absence of ovaries and uterus in addition to
a blindending vaginal tract in the younger. Cosyntropin
administration did not cause a rise in serum cortisol and
17OHP levels but a rise in serum P (0.6–4.9 ng/ml, 1.8–
4.9 ng/ml respectively) in the two sibings. The younger underwent
bilateral orchidectomy,and the histology showed normal testicular
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tissues. The same homozygous mutations (c.1459_1467del-
GACTCTTTC(p.Asp487LysfsX20)) in CYP17A1 gene were ident-
ified in both patients. Conclusion:We confirmed the diagnosis of
17a-hydroxylase deficiency in these two siblings.
P3-995
Puberty and Gonadal Function in Adolescents Girls
after Renal Transplantation
Blandine Hecqueta, Marina Charbitb, Michel Polaka, Maud Bideta

aPediatric Endocrinology and Gynecology, Centre de Référence des
Maladies Gynécologiques Rares, Hôpital Necker-Enfants Malades,
Paris, France; bPediatric Nephrology, Hôpital Necker-Enfants
Malades, Paris, France

Background: Renal transplantation (RTx) is the most
common solid organ transplant procedure. Several studies have
reported on puberty and gonadal function in female RTx
recipients with controversial results. Objective: We sought to
describe puberty and gonadal function in adolescents after RTx
before 16 years.Methods:We reported retrospectively the clinical
signs of puberty, growth, medication and graft function of 20 girls
aged 19.63G4.21 years transplanted before 16 years old.
Furthermore, hormonal and ultrasonographic characteristics
were performed in these girls followed from 2014 to 2015 in
Necker Hospital. Results: The age of onset of puberty was 12.4G
1.6 (10–16) years and the age of menarche was 14.1G1.6 (11–17.5)
years. Final size was significantly delayed compared to the target
size (154.2G3.1 vs 163.7G1.1 cm, PZ0.0035). There was no
significant correlation between age at telarche and age at RTx or
with the corticosteroid dose. The patients with renal function
below 60 ml/min/ 1.73 m2 had a slightly delayed menarche (14G2
years vs 12.5G0.5 years, PZ0.29). Fifteen percents were
amenorrheic, 21% spaniomenorrheic. The median FSH levels
were 5.2G2.75 (2.8–96) IU/l. Three patients had a low AMH level
(!1 ng/ml). All patients had an immunosuppressive therapy with
a calcineurin inhibitor, an anti metabolite and corticosteroids.
Conclusion: Pubertal development was normal in female
adolescents after RTx with age at menarche slightly higher than
that reported in the general population. Although she appears to
be broadly conserved ovarian function may be impaired, but the
mechanisms are not elucidated.
P3-996

Endocrine Disruptor and Premature Puberty,
is There Any Association?
Isolina Riaño-Galana,b, Adrian Estrada Menendezc,
Ana Perez Lopezd, Mar Coto Fuentee, Margot Morane,
Cristina Rodriguez-Dehlia

aPediatrics, Hospital San Agustin, Aviles, Spain; bCIBER de
Epidemiologı́a y Salud Pública, Ciberesp, Spain; cMIR MFyC,
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Hospital San Agustı́n, Aviles, Spain; dPediatrics, CDS Sabugo, Aviles,
Spain, ePediatrics, CDS La Magdalena, Aviles, Spain

Background: Endocrine disruptors (ED) can alter endocrine
function. ED have become a part of everyday life and are found
among phytoestrogens, active ingredients in pharmaceuticals, and
additives or contaminants in food, personal care products,
cosmetics, plastics and textiles. Objective: To describe cases of
children with signs of early puberty who are exposed to ED.
Method: Observational study of patients affected of premature
puberty. Detailed medical history about exposition to ED such as
parabens or tea tree oil through creams, wipes or food was made.
Results: 12 girls who meet the criteria are described here. After
removal of the product containing ED a regression of the signs of
puberty was observed. Conclusion: It is very important to
conduct a detailed history of environmental exposure. There is
much conflicting epidemiological evidence regarding the involve-
ment of ED in premature puberty. But more use of the
precautionary principle could reduce exposure early and avoid
children’s health continued to be harmed.
P3-997

Abstract withdrawn.
P3-998
The Changes of Body Fat and Metabolic Parameters
During GnRHa Treatment in Central Precocious
Puberty or Early and Fast Puberty Girls
Chen Qiuli, Ma Huamei, Li Lijuan, Zhang Jun, Li Yanhong,
Chen Hongshan, Du Minlian, Guo Song

First Affiliated Hospital of Sun Yet-Sen University, Guangzhou,
China

Background:Oestrogen has positive effect to glucose and lipid
metabolism. On the contrary, leptin has negative effect to
metabolism. During GnRHa treatment, the secretion of oestrogen
was suppressed and its effect will fade away. Objective and
hypotheses: To observe the changes of body fat and metabolic
parameters of central precocious puberty (CPP) or early and fast
puberty (EFP) girls who treated with Gonadotropin-releasing
hormone analogues (GnRHa). Method: 41 girls (25 CPP and 16
EFP), who treated with GnRHa for one year, were enrolled in our
perspective study. BMI, body fat parameters (measure by
ultrasound and body composition analyzer), serum lipid (Chol,
TG, HDL and LDL), glucose metabolism (Fast blood glucose,
Insulin, HOMA-IR), and adipokine (Lepin, Adiponectin) were
obtained before treatment, after 6 months and 12 months of
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treatment. Results: Compare with data when GnRHa treatment,
BMI and leptin, adiponectin started were significantly elevated
after 6 months of treatment. After 12 months of treatment, the
minimal thickness of the subcutaneous fat, BMI, BMI S.D.s, Leptin
and insulin were significantly elevated compared with those at
start and at 6 months. Fast blood glucose, HOMA-IR, Chol, TG,
HDL and LDL didn’t change significantly after 6 or 12 months of
treatment. Conclusion: During GnRHa treatment in CPP and
EFP, BMI, subcutaneous fat and insulin were elevated. It probably
due to the withdrawal of estrogen and its positive regulation effect
to the metabolism faded away, while leptin was not affected by
GnRHa and still rised with development. So that leptin’s negative
effect to metabolism played a predominant role.
P3-999
Sertoli Cell Tumour in a Case of Androgen
Insensitivity Syndrome
Şenay Savaş Erdevea, Zehra Aycana, Melikşah Keskina,
Semra Çetinkayaa, Ayşe Karamanb, Sema Apaydınc,
Emin Çakmakçıd

aPediatric Endocrinology Clinic, Dr Sami Ulus Obstetrics and
Gynecology and Pediatrics Training and Research Hospital, Ankara,
Turkey; bPediatric Surgery Department, Dr Sami Ulus Obstetrics
and Gynecology and Pediatrics Training and Research Hospital,
Ankara, Turkey; cPathology Department, Dr Sami Ulus Obstetrics
and Gynecology and Pediatrics Training and Research Hospital,
Ankara, Turkey; dRadiology Department, Dr Sami Ulus Obstetrics
and Gynecology and Pediatrics Training and Research Hospital,
Ankara, Turkey

Introduction: Complete androgen insensitivity syndrome
(CAIS) is a sexual development disorder due to mutations that
cause function loss in androgen receptors in 46, XY individuals.
The risk of malignancy development until the age of 25 years in
CAIS is 5–10%. We present a CAIS case where a Sertoli cell
tumour was found, together with the USG and MR findings. Case:
A 17-year-old female presented to our department complaining of
amenorrhoea. She had a history of inguinal hernia surgery at the
age of 2 years. The patient’s niece of the same age had been
diagnosed with CAIS at our department and gonadectomy had
been performed 6 months ago. She had four other nieces with
similar diagnoses. She was phenotypically female. On physical
examination, height was 164.7 cm (K1.53 S.D.s), weight 54.5 kg
(K2 S.D.), breast development Tanner stage 5, pubic hair Tanner
stage 2 and there was scarce axillary hair. The gonad was palpated
in the left inguinal region. Chromosome analysis revealed 46, XY,
SRY positive. The LH level was 18.6 mIU/ml, FSH 0.7 mIU/ml,
total testosterone 702 ng/dl, E2 31.3 pg/ml, Anti-müllerian
hormone 8.2 ng/ml, and SHBG 59.7 nmol/l. Pelvic ultrasonogra-
phy andMR imaging revealed ‘Solid soft tissue 29!19!22 mm in
size that could be from the testis parenchyma in the right adnex
and adjacent cystic lesion 32!25!23 mm in size; solid soft tissue
17!9!11 mm in size that could be consistent with testis
parenchyma in the left inguinal region and adjacent cystic lesion
38!20!18 mm in size’. The Sexual Orientation and Gender
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Identity Committee decided on gonadectomy. Histopathological
evaluation of the gonad revealed a Sertoli cell tumour.
Conclusion: There are reports of a unilateral Sertoli-Leydig cell
tumour in two AIS cases and a bilateral tumor in one AIS case in
the literature. We discussed a rarely seen Sertoli cell tumor
developing in a CAIS case with USG and MR findings.
P3-1000
Final Height of Children with SGA Treated with
Biosynthetic GH: About a Series of 30 Children
Soumeya Nora Fedalaa, Ali El Mahdi Haddamb, Leyla Ahmed Alia,
Djamila Meskineb, Farida Chentlia

aDepartment of Endocrinology, Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology, Bologhine Hospital,
Algiers, Algeria

Background: Small gestational age (SGA) is defined by a small
size and/or a birth weight !K2 DS/standards for the term of
pregnancy. Most of these children catch up to their size in the first
2 years of life. Only 10% of them will stay with a size of !K2 DS.
These children may benefit from treatment with GH, which
improves their stature prognosis. Objective and hypotheses:
Study the final height of children with IUGR have reached
adulthood and treated by GHR.Method: 30 children with average
age of 8.5 years for females and 9.5 for males at diagnosis were
treated with GH (average dose of 0.045 mg/kg per day) to achieve
the adulthood. These children were compared to a similar group of
36 children with the same disease and untreated. Results: The
mean size at diagnosis was K3.5 DS/TC and K4.5 DS/M (Sempé).
After treatment for 4 years (on average) adult height was
K2 DS/TC and K3 DS/M in children against K2.9 DS in the
non-treated group, the difference was significant (PZ0.005). The
height gain in adulthood with the GHr was 1.5 against 0.6 DS. DS
in the non-treated group (PZ0.002). The age at puberty similar in
both groups was successful. Conclusion: Despite a delay in
diagnosis and treatment initiation by GHr, results on final height
are satisfactory. The effectiveness of the GHr in children with SGA
is well established. Early introduction of treatment to éfficace dose
allows normalisation of the size of children to adulthood. Puberty
is not affected by the GH.
P3-1001
Anti-Müllerian Hormone is a Useful Marker of
Gonadotoxicity in Girls Treated for Cancer: A
Prospective Study
Yoko Miyoshi, Kie Yasuda, Takako Miyamura, Emiko Miyashita,
Yoshiko Hashii, Keiichi Ozono

Graduate School of Medicine, Osaka University, Osaka, Japan

Background: Gonadal dysfunction is one of the major
endocrinological late effects among cancer survivors.
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Chemotherapeutic agents and radiation are so gonadotoxic that
ovarian reserve diminishes. Measurement of anti-müllerian
hormone (AMH) concentration is useful as a marker of ovarian
reserve or gonadal deficiency in female childhood cancer survivors
(CCSs), particularly among patients without high gonadotropin
levels. Objective and hypotheses: The aim of the study was to
investigate the variations of serum AMH levels in determining the
acute and chronic effects of cancer therapy on the ovarian reserve.
Method:We conducted a prospective, longitudinal study of AMH
before and after different cancer therapy at a single hospital. The
medical records of three included female patients with haemato-
logical disease were reviewed. Results: !Case 1O Myelodysplas-
tic syndrome, Therapy: 10 years 0 monthsw, reduced intensity
stem cell transplantation (SCT), Preparation: Fludarabine
30 mg/m2 per day!5, L-PAM 90 mg/m2 per day!2, Puberty:
thelarche 11y1m, menarche 12 years 5 months, AMH (ng/ml):
1.48 (pre), !0.10 (post SCT 1–9 m), 0.9 (12 m), 0.34 (15 m), !0.1
(18–30 m). !Case 2O Acute lymphocytic leukaemia, Che-
motherapy: 11 years 8 monthsw, Puberty: menarche 9 years,
regular menstruation, AMH: 1.85 (pre), !0.10 (post 0 m), 1.46
(3 m), 0.6–0.7 (6–18 m), 1.24 (24 m). !Case 3O Acute
myelocytic leukemia, Therapy: 13 years 11 monthsw chemother-
apy and myeloablative stem cell transplantation, Preparation: total
body irradiation 2G years!6, L-PAM 90 mg/m2 per day!2,
Puberty: menarche 12 years,post-treatment amenorrhea,
AMH:1.41 (pre), 0.88 (during therapy), !0.10 (post SCT
0-24 m). Conclusion: Different patterns of AMH during the
recovery phase supported the significance of longitudinal study.
AMH level after the treatments was low in patients with
spontaneous puberty and with regular menstrual cycles, whereas
gonadotropin were not increased. The time to measure AMH
should not be just after the end of the therapy for the CCSs. This
study may help to better understand the ovarian toxicity of cancer
therapy and to predict the needs for hormone replacement therapy
and fertility counselling in future.
P3-1002
Leydig-Cell Tumour, a Rare Cause of LH-Independent
Sexual Precocity in Boys
Maxime Gerarda, Cecile Thomas-Teinturiera, Claire Bouvattiera,
Anne Mantele, Guenolee De Lambertb, Sylvie Beaudoind,
Charlotte Mussinic, Bougneres Pierrea

aEndocrinologie Pédiatrique, Centre Hospitalier Universitaire
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Background: Leydig-cell tumours in children are rare,
comprising only 4 to 9% of all primary testis tumours in
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prepubertal males. These boys present with isosexual precocious
pseudopuberty characterized by increased testosterone and low
gonadotropin levels. We describe two cases and will discuss
differential diagnosis and pathogenesis. Case 1: C. was first
referred at 8 years old for pubertal development with accelerated
growth since 4 years of age. His voice has broken. Pubertal stage
was A1P2G1, left testicular volume 4 ml, right 2 ml, penile length
60 mm. There was no acne, no gynecomastia, and no cafe-au-lait
spots. Blood tests showed: low gonadotropin levels, FSH 0.74 UI/l,
LH !0.07 UI/l, high testosterone level 1.1 ng/ml, total b-hCG
level !2 UI/l. Scrotal ultrasound examination showed a left
testicular solid tumour (size: 9*7 mm) with hypervascularisation.
Tumor was surgically removed by enucleation without orchiect-
omy. Histological analysis supported the diagnosis of Leydig-cell
adenoma. LH-receptor gene sequencing is ongoing in blood and
tumour sample. Case 2: A. was first referred at 5 years old for
premature pubic hair. Pubertal stage was A1P2G1, left testicular
volume 4 ml, right 2 ml, and penile length 40 mm. There was no
acne, no gynecomastia, and no cafe-au-lait spots. Blood tests
showed: low gonadotropin levels, FSH 0.17 UI/l, LH 0.04 UI/l,
high testosterone level 1.04 ng/ml, total b-hCG!2 UI/l. Scrotal
ultrasound examination showed a left testicular solid tumour (size:
7*5 mm) with hypervascularisation. Tumour was surgically
removed by enucleation without orchiectomy. Histological
analysis supported the diagnosis of Leydig-cell adenoma. No
abnormality in sequence of LH-receptor gene was found in blood
or in tumour sample. Conclusion: Scrotal ultrasound exami-
nation should be performed in case of LH-independent sexual
precocity in boys with testicular asymmetry in order to diagnose
Leydig-cell adenoma. This tumour should be treated by
enucleation without orchiectomy.
P3-1003
Antimullerian Hormone and Inhibin B Markers of the
Ovarian Reserve After Ovariectomy
Grazia Morandi, Claudia Anita Piona, Sarah Dal Ben,
Diego Ramaroli, Paolo Cavarzere, Franco Antoniazzi,
Rossella Gaudino

Department of Life and Reproduction Science, Hospital of the
University oh Verona, Verona, Italy

Background: Ovarian reserve is defined as the functional
potential of the ovary, which reflects the number and quality of the
follicles left in the ovary at any given time. In literature there
studies about the evaluation of ovarian reserve after ovariectomy
for tumors and cysts, using serum markers, such as inhibin-B, and
anti-Mullerian hormone (AMH), combined to ultrasonographic
markers, in adult women but none in peri-pubertal girls. Case
presentation: We report the case of a 10-years and 11-months
old girl, who came to our attention to assess her pubertal
development. At 2 weeks of life she underwent the removal of both
the right ovary because of a neonatal torsion and a cyst of the left
ovary, probably of therato-amartomatous origin. At our visit she
480
had a height between the C1 and C2 S.D. and a weight between
the M and C1 S.D. for sex and age, with a pubertal stage of P1, T1
and A1, according to Tanner. Bone age radiograph showed a bone
age correspondent to her chronological age, using the standards of
Greulich and Pyle. The abdomen ultrasound revealed the presence
of a prepubertal uterus with no ovaries nearby. We performed the
GnRh test, which revealed a hypergonadotropic hypogonadism
(FSH and LH before the stimulus of 161 and 27.8 U/l and after the
stimulus of 328 and of 176 U/l respectively, with no estradiol
increase, 99.5 and 93.2 pmol/l before and after the GnRh test). To
understand if she had a minimal ovarian function, we evaluated
finally her AMH and Inibin B concentration: both hormone were
very low (AMH !0.08 mg/l and Inibin B !2.6 ng/l), so we decide
to begin estrogen, at a minimal dose of 25 mg, as replacing
therapy. Conclusion: We suggest that AMH and Inhibin B, in
association to the standard tests to study the pubertal develop-
ment, could help in understanding the real ovarian reserve of
pubertal girls after ovarian surgery, optimizing the Estrogen
Replacement Treatment beginning.
P3-1004
Girl with Pendred’s Syndrome, Breast and Ovary
Cysts (Clinical Case)
Olga Gumeniuk, Yuriy Chernenkov

Saratov State Medical University, Saratov, Russia

Background: Pendred’s syndrome (Pendred’s disease) is a
genetic disorder leading to congenital bilateral sensorineural
hearing loss and goitre with occasional hypothyroidism. Cause of
Pendred’s syndrome is mutations in the SLC26A4 gene. The
SLC26A4 gene provides instructions for making a protein called
pendrin. The pendrin transports negatively charged ions (chloride,
iodide, and bicarbonate) into and out of cells. Objective and
hypotheses:We describe a clinical case of Pendred’s syndrome in
girl, 16 years old. with breast and ovary cysts. Method: Total
examination (including mammological and gynecological exami-
nation), hormonal analysis, thyroid, mammological and gyneco-
logical USE. Results: Physical development: height 157 sm, weight
59 kg, BMI 23.9 kg/m2. Sex development: Tanner V. Deafness
(congenital bilateral sensorineural hearing loss). Thyroid exami-
nation: palpable and visible struma, USE (goiter and colloid cysts).
Gynecological examination: dysmenorrhea I, USE (follicular cyst
in left ovary). Mammological examination: cyclic mastalgia,
breasts symmetry, skin and nipples normal, bilateral palpable
lumps in areola areas, USE (bilateral cysts in areola area).
Hormonal analysis (follicular phase) ?SH 1.9 mUI/l, Anti-TPO
530 U/l (normal 0–30), LH 6.6 UI/l, FSH 7.7 UI/l, prolactin
559 mUI/l, cortisol 733 nmol/l. Treatment: hearing-aid, L-thyrox-
ine, cycling Vitamins.
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Incidence and Etiology of Hyperandrogenism in
Children and Adolescent
Haddam Ali El Mahdia, Si Youcef Hafsab, Si Youcef Radhiac,
Meskine Djamilaa
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Background: The hyperandrogenism in the teenager is a
frequent reason for consultation. It poses diagnostic problems and
sometimes therapeutic ones. Objective and hypotheses: Search
of the incidence and aetiology of hyperandrogenism in children
and adolescent. Method: This is a retrospective study of patients
hospitalized for exploration of hyperandrogenism. 14 patients was
for collected, all underwent to a profound clinical examination,
gonadal and adrenal balance (FSH, LH, E2, testosterone, 17OHP,
Androstendione) and a pelvic ultrasound imaging. The assessment
was completed according to the context of the patient. Results:
The mean age of patients was 17 years, the beginning of the
troubles was at the para-pubertal age (average age: 12 years).
The delay in the consultation was due to a misunderstanding of
the problem (n: 10) or the trivialisation of the late (n: 4). The
reasons for consultation were: in 100% of cases hyperandrogenism,
hyperandrogenism associated to menstrual disorders in 50%,
primary amenorrhoea 7.14%, 35% of patients had PCOS (mean
age 18 years) and 65% had an adrenal hyperplasia (CAH) has
belatedly (mean age 17 years). The clinical status was characterised
in the HCS by: severe hirsutism associated with signs of virilisation
(clitoral hypertrophy). The cycle disorders were present in half of
them; the spaniomenorhee was constant in the case of PCOS.
Obesity was found in 70% of cases. Furthermore, note the absence
of metabolic disorders. In the case of arrhenoblastoma, hyperan-
drogenism was moderate and there was a tumour syndrome.
Conclusion: The hyperandrogenism child and adolescent require
careful exploration. An accurate diagnosis must be made for the
rapid initiation of effective treatment.
P3-1006
Early and Sever Manifestation of McCune-Albright
Syndrome with GNAS Mutation in the Liver Tissue
Fahad Aljuraibah, Wael Alohali, Mohammed Albalawi,
Angham Almutair

King Abdulaziz Medical City, Riyadh, Saudi Arabia

Background:McCune-albright syndrome is clasiically defined
by the clinical triad of fibroud dysplasia of bone (FD), café-au-lait
spots and precocious puberty. It is a rare disease with variable
presentation caused by somatic (non-germline) gain of function
mutation in GNAS gene. It can affects both endocrine and non-
endocrine tissue. In addition to precocious puberty, other
hyperfunctioning endocrinopathies may be involved including
hyperthyroidism, growth excess, cushing syndrome and renal
phosphate wasting. Skin and skeletal manifestation is the most
54th Annual Meeting of the ESPE
non-endocrine pathology, but other tissues like gastrointestinal
and hepatobiliary system has been also reported. Objective and
hypotheses: To report a case with early and sever manifestation
of McCune Albright syndrome where diagnosis was not a
straightforward. Method: We report a 2 years old girl who was
presented to medical attention at the age of 16 days with
cholestatic jaundice with acholic stool and multiple hyperpig-
mented skin lesions involving right sided of the face, back,
buttocks and thigh. She was found to have hyperthyroidism caused
by hyperfunctioning nodule in the the left lobe of the thyroid
gland, it was uncontrolled with medical treatment. At 4 months of
age, she developed vaginal bleeding with high estradiol level and
found to have large left ovarian cyst. It was recurrent and difficult
to control. At 6 months of age, she developed hypoechoic lesion
involving right lobe of the liver, these lesion was progressively
worsening and required right lobectomy and lesion was confirmed
histopathologically to be hepatic adenoma. She had multiple
skeletal fracture involving right femur and clavicle which was a
results of diffuse polyostotic fibroud dysplasia. Lastely, she shows
an evidence of growth acceleration with advanced bone age which
was a result of growth hormone excess with normal pituitary MRI
(Picture and Tables will be provided). Results: GNAs mutation
was negative in both peripheral blood and skin tissue samples.
Heterozygous GNAS mutation with a change from Arginine
(CGT) at codon 201 to Histidine (CAT) was identified in liver
tissue sample. Conclusion: To our knowledge, such a sever
neonatal form of McCune Albright syndrome is rarely reported in
the literature. Non-endocrine manifestation has to be considered
in the management of McCune Albright syndrome. GNAS
mutation should be evaluated in the tissue affected if the blood
and skin tests are negative.
P3-1007
Depth and Timing of Hypoglycaemia Achieved
During Insulin Tolerance Test in Children
S C Wonga, M Boroujerdia, J McNeillyb, W Morrisa, C Carsona,
A Masona, G Shaikha, S F Ahmeda

aDevelopmental Endocrinology Research Group, Royal Hospital for
Sick Children, Glasgow, UK; bDepartment of Biochemistry,
Southern General Hospital Laboratory, Glasgow, UK

Background: Achieving adequate hypoglycaemia during the
insulin tolerance test (ITT) is important but excessive hypogly-
caemia is undesirable. We aim to evaluate factor affecting insulin
sensitivity and hypoglycaemia during ITT. Patients and
method: 106 children (76 males) who had an ITT (Actrapid
0.1 units/kg) performed between 2009–2013 for evaluation of
short stature, poor growth or re-assessment after completion of
growth following rhGH therapy. Plasma glucose, cortisol and GH
measurements at K30, 0, 15, 30, 60, 90,120 min were studied by a
second order negative feedback mathemaciacl model to describe
dynamic changes of production rates. The slope of the change in
glucose clearance rate vs its concentration was defined as insulin
sensitivity. Adequate hypoglycaemia was defined as glucose
!2.2 mmol/l. Results: Median age of the group was 12.7 years
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(range: 5.7–19.3), Ht S.D.s-2.8 (K4.2, 1.5), BMISDS K0.1 (K4.0,
4.4). 22 of the 106 (20.7%) did not achieve adequate hypoglycae-
mia based on measured plasma glucose. The nadir for measured
plasma glucose occurred at 15 min (15, 30). However, simulated
nadir glucose occurred at 11 min (8, 29) with simulated plasma
glucose of 1.44 mmol/l (0.09, 4.75). Of the 22 who did not achieve
adequate hypoglycaemia based on measured plasma glucose, 8
(36.4%) achieved adequate simulated hypoglycaemia at 13.5 min
(11, 29). Nadir measured plasma glucose was highly associated
with nadir simulated glucose (rZ0.96, P!0.0001). In a multi-
variate model, there was a trend for children with GH deficiency to
have greater insulin sensitivity (95% CI: 0.0–0.60). Age, gender,
BMISDS, HtSDS, body surface area, puberty were not associated
with insulin sensitivity. In multivariate analysis (age, gender,
puberty, body surface area, baseline glucose),baseline glucose was
the only significant independent factor associated with the extent
(PZ0.009, 95% CIZ0.14–0.93)and timing of simulated nadir
glucose (PZ0.005, 95%CIZ1.58–8.79) Conclusion: 20% of
children who underwent ITT were classified as achieving
inadequate hypoglycaemia based on plasma glucose. However,
based on the simulation model, over one third of these children
would have achieved adequate hypoglycaemia. Given that the
identification of GH and cortisol deficiency on ITT critically
depends on optimal hypoglycaemia, these results have important
clinical implications.
P3-1008
Presenting Characteristics, Auxological, and
Aetiologic Evaluation of 364 Patients
with GH Deficiency
Mehmet Nuri Ozbeka,b, Birsen Baysalc, Sibel Tanriverdic,
Ahmet Denizc, Kahraman Oncelc, Murat Ocalc, Riza Taner Barana,
Huseyin Demirbileka,d

aPaediatric Endocrinology, Diyarbakir Children’s State Hospital,
Diyarbakir, Turkey; bPaediatric Endocrinology, Gazi Yasargil
Training and Research Hospital, Diyarbakir, Turkey; cPaediatrics,
Gazi Yasargil Training and Research Hospital, Diyarbakir, Turkey;
dDepartments of Paediatric Endocrinology, Faculty of Medicine,
Hacettepe University, Ankara, Turkey

Background: GH deficiency (GHD), can either be isolated
(IGHD) or part of multiple pituitary hormone deficiency (MPHD),
is a pituitary hormone disorder that manifests with short stature.
Objective and hypotheses: To evaluate the presenting
characteristics, auxological and etiologic factors of GHD in a
large cohort from a single tertiary paediatric endocrine centre.
Methods: Hospital files of patients followed with GHD deficiency
at Diyarbakir Children’s State Hospital, between the year 2010 and
2014, were reviewed. Results: The number of patients recruited
was 364 (nZ221; 60.7% male). The mean age of the diagnosis was
10.4G3.3 (range: 0.5–17.3). Patients with IGHD (nZ312; 85.7%)
constituted the largest group followed by patients with MPHD
(nZ35; 9.6%), and bioinactive GH (nZ15; 4.1%). While female
patients were presented earlier (mean age: 9.8G2.9) than males
(mean age: 10.8G3.4) (PZ0.002), the mean height-S.D.s at
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presentation was not statistically different (mean height-S.D.s was
K2.8G1.1 and K2.7G1.1 respectively, PZ0.310). There was no a
statistically significant difference between the age of presentation
of patients with IGHD and MPHD (PZ0.924). However,
compared to the patients with IGHD, patients with MPHD was
shorter at the time of the diagnosis (mean height S.D.s was K3.5G
1.6 and K2.5G1.0 respectively, P!0.001). In 28 out of 35 patients
MPHD was idiopathic, whereas in seven patients craniophar-
yngioma was the underlying pathology. While in 336 out of 364
patients (92.3%) GHD was sporadic, 28 patients (7.7%) had
familial GHD. Although presented younger, patients with familial
GHD had lower height-S.D.s compared to the sporadic group
(Mean age of the diagnosis was 8.6G3.9 vs 10.4G3.2; PZ0.027
and mean height-SDS was K3.5G1.7 vs K2.7G1.0; P!0.001
respectively). Conclusion: In this male predominant large cohort
of GHD patients, MPHD patients account for about 10% of
patients. Except for earlier presentation of females, no phenoty-
pical diversity was observed between the male and female patients.
Patients with familial GHD were presented earlier and had a more
severe clinical phenotype.
P3-1009
Nutritional Supplementation, Sleep Patterns and
Growth in Short and Lean Prepubertal Children
Ayelet Machteia, Yael Lebenthala,b, Liora Lazara,b, Raanan Shamirb,c,
Moshe Phillipa,b, Michal Yackobovitch-Gavana

aInstitute for Endocrinology and Diabetes, Schneider Children’s
Medical of Israel, Petah Tikva, Israel; bSackler Faculty of Medicine,
Tel Aviv University, Tel Aviv, Israel; cInstitute for Gastroenterology,
Nutrition, and Liver Diseases, Schneider Children’s Medical Center
of Israel, Petah Tikva, Israel

Background: GH secretion is affected by duration and quality
of sleep. Studies examining the connection between sleep and
linear growth have reported conflicting results. Recently, we
reported that nutritional supplementation was effective in
promoting growth in children. In the present study, we extended
our evaluation of the nutritional supplement to assess the
association between nutrition, sleep and growth. Objective and
hypotheses: To examine whether nutritional supplementation
affects sleep patterns and growth. Method: Study design:
Prospective randomised, double-blinded, placebo-controlled
study of nutritional supplementation at the Endocrinology
Department of a tertiary Pediatric Medical Center of healthy,
lean, short, pre-pubertal children. Outcome measures: Anthropo-
metric measurements (Height-SDS, Weight-SDS and BMI-SDS),
sleep pattern (sleep-schedule time questionnaire (SSTQ)) and
nutritional intake (3-day food diaries), were assessed at entry and
after 6 months intervention. Results: 164 healthy short and lean
pre-pubertal children (127 boys, mean age 5.6G1.5 years) – 83
from the formula group and 81 from the placebo group – were
recruited to the sleep assessment study. Baseline characteristics
were similar in the formula and placebo groups. In the formula
group ’good’ consumers (intake of S50% of the recommended
dose) had a shorter sleep latency (PZ0.046) compared with ’poor’
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consumers (intake of !50%). Children with ’fast’ time to sleep
(!15 min) improved significantly weight-SDS (0.25G0.34 vs
0.07G0.36, PZ0.044), and tended to improve height-SDS (0.09G
0.13 vs 0.03G0.13, PZ0.057) as compared to ’slow’ time to sleep.
In the placebo group, differences in sleep latency and growth
measurements were not found. Positive correlations were found
between mean sleep duration and caloric intake/kg, protein/kg,
carbohydrate/kg and fat/kg both, at baseline and after 6 months of
intervention. Conclusion:Our data suggests that in short and lean
pre-pubertal children nutritional supplementation is associated
with improved sleep patterns. Yet to be elucidated are the
mechanisms linking between nutritional intake, sleep patterns,
and linear growth. Conflict of interest: M.YG., L.L., R.S.,
and M.P. together with Schneider Children’s Medical Center of
Israel, created NG Solutions a company aimed at distributing the
study formula.
P3-1010
Disease-Specific Growth Charts of Marfan Syndrome
in Korea
Sujin Kima, Sungyoon Chob, Youngbae Sohnc, Sungwon Parkd,
Dong-Kyu Jinb, Rimm Huhb, Jinsup Kimb, Aram Yangb

aDepartment of Pediatrcis, Myongji Hospital, Goyang, Republic of
Korea; bDepartment of Pediatrics, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Republic of
Korea; cDepartment of Medical Genetics, Ajou University Hospital,
Suwon, Republic of Korea; dDepartment of Pediatrics, Jeil Hospital,
Kwandong University School of Medicine, Seoul, Republic of Korea

Background: Patients with Marfan syndrome (MFS) presents
with primary skeletal manifestations such as tall stature, chest wall
abnormality, and scoliosis. And these primary skeletal mani-
festations affect the growth pattern in MFS. Therefore, it is not
appropriate to use normal growth charts to evaluate the growth
status of MFS. Objective and hypotheses:We aimed to develop
disease-specific growth charts for Korean MFS patients and to use
these growth charts for understanding the growth patterns in MFS
and managing of patients with MFS. Method: Anthropometric
data were available from 187 males and 152 females with MFS
through a retrospective review of medical records. Disease-specific
growth charts were generated and 3, 25, 50, 75, and 97 percentiles
were calculated using the LMS (refers to l, m, and s respectively)
smoothing procedure for height and weight. Comparisons
between MFS patients and the general population were performed
using a one-sample t-test. Results: With regard to the height, the
50th percentile of MFS is above the normative 97th percentile in
both genders. With regard to the weight, the 50 percentile of MFS
is above the normative 75th percentile in male and between the
normative 50th percentile and the 75th percentile in female.
Conclusion: The disease-specific growth charts for Korean
patients with MFS can be useful for monitoring growth patterns,
planning the timing of growth-reductive therapy, predicting adult
height and recording responses to growth-reductive therapy.
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Targeted Birth Length and Parental Height
Measurement in Babies with Birthweight%9th

Centile; Improved Uptake During Second Study
During 1 Calendar Year in a Single Newborn Unit
Colette Montgomery Sardara, Sharon Donnellyb, Jamila Siddiqueb,
Emma Jane Gaulta, Sheena Kinmondb, Malcolm Donaldsona

aVeterinary and Life Sciences, College of Medical, University of
Glasgow, Glasgow, UK; bAyrshire Maternity Unit, Crosshouse
Hospital, Kilmarnock, UK

Background: The contribution of intrauterine growth
restriction (IUGR) and parental height (PH) to childhood short
stature is difficult to determine in countries, including the UK,
where birth length (BL) is not routinely measured, while accurate
PHmay become unavailable due to separation/divorce. A previous
study (2008–2009) examined the feasibility of BL and PH
measurement in the lightest 9% of babies born in a single
maternity unit. Uptake was disappointing, with particularly
limited success of PH capture after birth. Objective and
hypotheses: To re-evaluate the feasibility of measuring BL and
PH in light infants in a second study in the same maternity unit.
Method: BL and PH measurement were offered for infants with
birth weight (BW) %9th centile (UK 1990 reference data) from
October 2013–2014. Infants were stratified based on BW and/or
BL%K2 S.D.s as: i) Light ii) Short or iii) LightCShort.
Re-measurement at 2 years has been arranged for Short and
LightCShort babies to evaluate catch-up growth. Results: BW
was collated for 3484/3510 liveborn infants and was %9th centile
in 416 (11.9%) infants of 28–41 weeks gestation. Consent to
participate was obtained in 206 (50%) infants, refused in 127
(31%) and not requested by oversight in 78 (19%). BL was
measured in 189 (92%) consented infants, of whom 14 (7%) were
Light, 50 (26%) Short and 38 (20%) LightCShort. Both PH were
measured in 175/206 (85%) infants. Follow-up at 2 years is
planned for 88 infants of whom 85 (97%) have one or both PH
measured or reported. Conclusion: This second study has
demonstrated a high success rate for BL and PH measurement
in consented babies, confirming that targeted measurement in the
lightest 9% of babies is feasible. The problems encountered with
obtaining consent could be obviated if measurement of light
infants and follow up of short children were incorporated into
standard practice.
P3-1012
Case Report of Wolf-Hirschhorn Syndrome by
Chromosomal Microarray Analysis: Importance
of the Molecular Investigation for the Aetiological
Diagnosis of Short Stature
Renata Pintoa,b, Irene Pintoa,b, Lysa Minasia,b, Damiana Cunhaa,b,
Cristiano Ribeiroa,b, Cláudio Silvaa,c, Aparecido Cruza,c

aReplicon Research Group, Pontifical Catholic University of Goias,
Goiânia, Brazil; bGenetics Master’s Program, Pontifical Catholic
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University of Goias, Goiânia, Brazil; cSecretary of Goias State for
Public Health, Human Cytogenetics and Molecular Genetics
Laboratory, Goiânia, Goiás, Brazil

Background: Growth is a complex process influenced by
several genetic factors both pre and postnatal, in which 80% of the
height variation is explained by genetic factors. Nevertheless, the
standard medical evaluation of short stature (SS) relies upon
physical examination and laboratory parameters and identifies a
pathological cause of SS in 1–40% of individuals. Recent advances
in genetic diagnosis are revolutionizing the clinician’s ability to
obtain a molecular diagnosis for patients with growth disorders.
The Wolf-Hirschhorn syndrome (MIM194190) is a complex
genetic disorder caused by loss of genomic material from the short
arm of chromosome 4 (4p16.3 region), including LETM1 and
WHSC1 genes. Case presentation: We report a female patient,
1 year old, presented with severe SS (K4.36 z-score), IUGR,
neonatal jaundice, syndromic facies (microcephaly, prominent
glabella, high arched eyebrow, broad nasal bridge and hypertelor-
ism, short filtrum, mouth turned down, micrognathia, malformed
ears), delayed psychomotor development, intra-atrial communi-
cation and seizures. She had a female karyotype, without any
suggestion of chromosome alteration. We performed the
chromosomal microarray analysis (CMA) on the proband and
her parents. The array used was Affymetrix’s GeneChip CytoScan
HD SNP array. CMA detected four de novo genomic imbalances,
corresponding to a 3.86 Mb microdeletion at 4p16.3, a 1.55 Mb
microdeletion at 4p16.3, a 320 kbp microduplication at 5p13.2 and
a 4.21 Mb microduplication at 9p24.3. The CMA showed that the
microdeletion at 4 p was harbouring several genes, including
LETM1, WHSC1, WHSC2, MSX1 that have been described and
related to the Wolf-Hirschhorn syndrome. Conclusion: These
findings allowed identification of a genomic cause for the clinical
features of the proband. Molecular diagnosis is important because
it can end the diagnostic workup for the patient, it may alert the
clinician to other medical comorbidities for which the patient is at
risk, and it is extremely valuable for the genetic counselling.
P3-1013
Achondroplasia Reference as Background Matrix for
Following Children with Extreme Short Stature
Andrea Merkera, Lars Hagenäsa,b, Thomas Hertelc,d, Lo Neumeyera,b

aDepartment for Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden; bPaediatric Endocrinology Unit,
Karolinska University Hospital, Stockholm, Sweden; cUniversity of
Southern Denmark, Odense, Denmark; dOdense University
Hospital, Odense, Denmark

Background: There is a shortage of clinically useful growth
charts for following growth development in conditions with
extreme short stature. At the same time, it is not possible to
construct syndrome-specific growth charts for many of these
conditions due to low prevalence and perhaps also often a great
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inter-individual variability of the growth defect within a certain
syndrome. Objective and hypotheses: The aim of this project
was to evaluate growth patterns of children with severe growth
retardation using our newly constructed achondroplasia reference
as a short stature reference. Method: Height and weight
measurements from about 200 children and adolescents with
defined skeletal dysplasia (e.g. spondyloepiphyseal dysplasia
congenita (SEDC) and Kniest syndrome, acrodysostosis, spondy-
lometaphyseal dysplasia, acromesomelic dysplasia) aged 0–20
years were expressed in S.D. score both relative to the WHO and
the achondroplasia reference (Neumeyer et al., unpublished).
Syndrome-specific growth patterns were evaluated. Results:
Height in several syndromes followed within the normal range
(G2 S.D.) of the specific short stature standard. Height develop-
ment in acromesomelic dysplasia Maroteaux for instance was
identical to the achondroplasia mean; weight developed at K1 S.D.
of the short stature reference. For other extreme conditions such as
in Kniest syndrome, height pattern seemed better captured in the
short stature reference compared to the WHO standard.
Conclusion: The presented examples show clearly the value of
expressing growth pattern in severe growth retardation in S.D.s-
format. The results of this study could facilitate the adjustment of
surveillance and follow-up programs and could be used in clinical
centers following individuals with severe growth restriction
irrespective of diagnosis. Funding: This work was supported by
Stiftelsen Promobilia.
P3-1014
Altered Gene-Expression in Human Growth Plate
Cartilage Tissue Exposed to Dexamethasone
Therése Cedervall, Farasat Zaman, Lars Sävendahl

Department of Women’s and Children’s Health, Karolinska
Institute, Stockholm, Sweden

Background: Synthetic glucocorticoids (GCs) are widely used
drugs but their suppression of growth in pediatric patients is a
well-known problem. Different mechanisms have been suggested
but we still do not know the sensitivity of human growth plate
cartilage to GC treatment. Here in this study, we have investigated
the direct effects of GC treatment on the expression of crucial
genes in the growth plate, such as collagen-2A1, osterix (Osx), and
transforming growth factor b1 (TGF-b). Objective and
hypotheses: Our aim was to study the expression pattern of
collagen-2A1, Osx and TGF-beta in human growth plate cartilage
when exposed to GCs. Method: Biopsies of human growth plate
cartilage from one boy (patient 1), pubertal stage GH; PH4
(Tanner), and one girl (patient 2), pubertal stage B2; PH2, were
obtained at epiphyseal surgery. Sections of the cartilage were
cultured and treated for 24 h with 10 uM dexamethasone, and
snap-frozen in liquid nitrogen. RNA was extracted with Trizolw
and qPCR was performed with primers for human collagen-2A1,
Osx, and TGF b1. Results: In patient 1, we found that
dexamethasone suppressed collagen-2A1 expression by 88%,
compared to control. Interestingly, dexamethasone also
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suppressed TGF-beta by 79%, compared to control. There was a
slight increase in Osx expression in dexamethasone treated
cartilage vs control. In patient 2, there were only marginally
changes in the gene expressions between the control and
GC-treated cartilage sections. Conclusion: These data from rare
growth plate tissue obtained from paediatric patients suggest that
GCs can directly sensitize human growth plate chondrocytes and
differentially regulate genes involved in chondrogenesis. We also
observed that the tissues from the two patients responded
differently when challenged to GCs. More observations are needed
to confirm these results, which’ll help us to understand direct
effects of GC therapy on bone growth.
P3-1015

Reversible GH Excess in Two Girls with Neurofibro-
matosis Type 1 and Optic Pathway Glioma
Ilaria Sani, Patrizia Bruzzi, Assunta Albanese

Pediatric Department, Royal Marsden NHS Foundation Trust,
London, UK

Background: 12 cases of neurofibromatosis type 1 (NF-1)
children with optic pathway glioma (OPG) and GH excess (GHE)
are reported to-date. The aetiology of GHE is unknown. We
describe two NF-1 girls and OPG with reversible GHE. The
diagnosis of GHE was established from auxological data, high
IGF1 and lack of GH suppression during an oral glucose tolerance
test (OGTT). Our aim is to increase awareness of GHE in NF-1
children with OPG and help its management. Case presentation:
Case1: A tall, obese and pre-pubertal 6.9 years girl with NF1 and
treated OPG was found to have GHE. She started SSa and her
growth decelerated and IGF1 normalised. At 7.8 years she
developed central precocious puberty (CPP), which was sup-
pressed with GnRHa. At 10.2 years she had acute pancreatitis and
SSa was stopped. Off SSa, IGF1, GH profile and growth velocity
remained normal. GnRHa was stopped at 13.5 years with
menarche at 14.3. Final height was K0.6 S.D., BMI C1.8 S.D..
She developed type2 diabetes at 15.5 years. IGF1 remains normal
8.2 years after stopping SSa. Case 2: An obese, tall, 7.4 years girl
with NF-1 treated for CPP with GnRHa after completing
chemotherapy for OPG continued to grow at a faster rate despite
clinical and biochemical pubertal suppression. IGF1 was high and
GHE was proven on an OGTT. She started SSa at 8.9 years which
normalized her growth rate and IGF1. Because of the clinical
history of case1, at 12.8 years SSa was stopped and GHE
reassessed. IGF1 remained normal with GH suppression on
OGTTat 2.8 years follow-up. At 11 years GnRHa was stopped but
subsequently she developed hypogonadotropic hypogonadism and
started on HRT. She remained obese (BMI 2.6 S.D.), final height
C0.9 S.D. Conclusion: GHE in NF-1 with OPG can be reversed
and only short term SSa therapy might be needed, reducing patient
discomfort/cost/potential side effects. The aetiology remains
unknown but its course suggests a hypothalamic dysfunction.
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Autosomal Recessive Omodysplasia: A Rare Cause of
Disproportionate Short Stature
Cristiane Kopaceka, Luciana Amorim Beltrãob,
Victória Bernardes Guimarãesb, Julia Santana Trombettab,
Karen Lizeth Puma Lliguinb, Vinicius de Souzab, Géssica Haubertb,
André Campos da Cunhaa, Paulo Ricardo Gazzola Zenb,
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aHospital Materno Infantil Presidente Vargas (HMIPV), Porto
Alegre, Brazil; bUniversidade Federal de Ciências da Saúde de Porto
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Background: Autosomal recessive omodysplasia is considered
a rare skeletal dysplasia characterized by severe micromelia with
shortening and distal tapering of the humeri and femora.
Objective and hypothesis: To report the prenatal findings of a
patient with autosomal recessive omodysplasia, a rare condition
characterized by disproportionate short stature. Population
and/or methods: We performed a description of the case along
with a literature review. Results: The pregnant woman presented
38 years and she was in her seventh pregnancy. She was initially
assessed in fetal medicine at the hospital at 29 weeks and 6 days of
gestation due to obstetric ultrasound showing short femur and
humerus. The pregnancy was uneventful. Her husband presented
40 years of age and was healthy and non-consanguineous. Family
history was positive for a maternal uncle with nanism. Foetal
ultrasound performed at 29 weeks and 6 days of pregnancy
showed reduced amniotic fluid and important rhizomelic short-
ening of the limbs. The humerus measured 1.8 cm and the femur
2.4 cm. The hands and feet, as well as the face and thorax seemed
normal. Bone mineralization was also normal. At this point,
achondroplasia/hypochondroplasia emerged as diagnostic
hypotheses. GTG-Banding karyotype performed through cordo-
centesis revealed a normal chromosomal constitution (46, XY).
Foetal echocardiography was also normal. The ultrasound
performed at 35 weeks and 6 days of gestation revealed femur
measuring 3.4 cm. The estimated foetal weight was 1.441 g. The
patient was born through vaginal delivery, at 37 weeks and 4 days
of gestation, weighing 2.320 grams, measuring 40 cm, with head
circumference of 33 cm and Apgar scores of 9 at 1st min and ten at
fifth. He presented micromelia with important rhizomelic short-
ening of the upper and lower limbs, normal thorax and some
dysmorphia: nevus flammeus at nose and glabella, small mouth,
micrognathia, small ears with overfolded helix, bilateral single
palmar crease and cryptochid testis. These clinical data added to
the radiological features (that included radial head dislocations)
were consistent with the diagnosis of autosomal recessive
omodysplasia. Conclusions: There are few reports in the literature
of prenatal features of patients with this genetic condition. In
prenatal, autosomal recessive omodysplasia has also been confused
with other syndromes, as diastrophic dysplasia or even
hypo/achondroplasia, due to the similarity of the findings. The
definition of the diagnosis has important implications over the
genetic counselling and patient management.
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The Growth Characteristics of Patients with Noonan
Syndrome, and First 2 Years Results of GH Treatment:
A Nationwide Multicentre Study
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Introduction: Short stature is a common manifestation of
Noonan syndrome (NS). GH deficiency, GH insensitivity, and
neurosecretory dysfunction have been reported in the literature.
The optimal GH treatment for NS is still controversial. In this
study, we aimed to evaluate the growth characteristics in addition
to clinical features of NS, and the growth response to GH
treatment by using a nationwide registration system. Material
and methods: Children and adolescents with clinical (according
to van der Burgt criteria) and/or genetic diagnosis with NS were
included to study. Laboratory assessment including standard GH
stimulation tests result were evaluated. Height increment of
patients with or without GH treatment were analysed after two
years therapy. Results: A total of 99 patients with NS (68 males,
31 females) have been enrolled. On admission, the mean age
of patients was 8.37G4.2 years, height S.D.s was K3.03G1.65,
parentally adjusted height deficit was K2.25G1.73, and 30% of
them were pubertal. The percentage of frequently seen clinical
findings in NS were 77% short stature, 58% cardiac abnormalities,
59% criptorchidism, 34% chest deformity, 30% neuromotor
developmental problem, and 23% ophtalmological disorders. GH
stimulation tests were performed on 63 patients, and 40 of them
showed suboptimal GH response (!10 ng/ml). 36 patients
received rhGH (mean dose: 0.25G0.05 mg/kg per week). Height
S.D.s increased from K3.69 to K2.85 after 2 years of therapy.
Significant differences was observed according to nonGH-treated
patients (n: 25) (P: 0.02) (Table). PTPN11 gene were analysed 45 of
486
patients, and 29 of them (64%) had mutation. Height S.D.s at
admission were similar in patients with or without PTPN11 gene
mutation. Conclusion: In the 1st year GH therapy, increase in
DHeight SDS is observed as a positive effect. However this effect of
therapy waned at the second year. We suggest that growth therapy
optimisation is needed for this NS patients.
P3-1018
Vitamin D in Short Children on GH Therapy: Effects of
Vitamin D Status and Vitamin D Supplementation on
Glucose Homeostasis
Cristina Dumitrescua, Andra Caragheorgheopolb, Iuliana Gherlana,
Andreea Brehara, Adriana Padureb, Maria Olarua,
Camelia Procopiucb

aDepartement of Pediatric Endocrinology, C.I.Parhon National
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Scientific Research, C.I.Parhon National Institute OF
Endocrinology, Bucuresti, Romania

Background: Glucose metabolism effects of vitamin D
deficiency are debated. GH therapy is associated with increased
insulin values and decreased insulin sensitivity. Objective and
hypotheses: To investigate vitamin D status in short children
treated with GH- to investigate if the known effects of GH therapy
on glucose metabolism are modulated by vitamin D supple-
mentation.Method: 41 children treated with GH for short stature
where evaluated 6 months before and 6 months after receiving
vitamin D 1000 UI/day (colecalciferolum). We analysed: 1.
Vitamin D status; 2. Glucose homeostasis evaluated with: glucose,
HbA1S, Insulin, HOMA index before starting vitamin D
supplementation and 6 month after vitamin D administration.
Results: Vitamin D level was below 30 ng/ ml in all the patients
and bellow 10 ng/ml in 15% of the patients. Vitamin D
supplementation with 1000 UI for 6 months increased vitamin
D levels over 30 ng/ ml in 56% of the patients and over 10 ng/ml
in all the patients. Vitamin D administration had a demonstrable
influence on insulin secretion and insulin sensitivity: in vitamin
D!10 ng /ml patients insulin correlated positively with vitamin D
concentration. In vitamin D O30 ng/ml patients insulin concen-
tration and HOMA index had a decreasing tendency which could
be understood as an effect of lowering GH therapy induced
hyperinsulinemia and insulin insensitivity and there metabolic
consequences. There was no significant influence of vitamin D
supplementation for six months on growth parameters.
Conclusion: Conclusions: vitamin D evaluation and supple-
mentation is needed in short patients on GH therapy for
decreasing the glucose metabolism consequences of GH therapy
and possibly in the long time for improving response to therapy.
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Background: Laron syndrome, which is characterised with
GH insensitivity, is caused by mutations of GH receptor (GHR).
GHR, consisting of nine exons, is located on 5th chromosome.
Typical findings of this syndrome are immature facial appearance,
prominent forehead and eyes, depressed nasal bridge, low IGF1
and IGFBP3 levels which do not increase with IGF-generation test.
Case report: A 4-year and 3-month old boy was admitted because
of growth retardation. The birth weight was 4 100 g and he was
hospitalized for respiratory distress and jaundice in the neonatal
period. He also had micropenis and cryptorchidism. Parents were
non-consanguineous; however their roots were from the same
village. Physical examination revealed midfacial hypoplasia,
depressed nasal bridge, prominent forehead. The height was
77 cm (!3p, K6.3 S.D.s), the weight was 8.6 kg (!3p, K7.4 S.D.s),
the head circumference was 45 cm (!3p), the left testis was 2 ml,
the right testis was retractile and 1–2 ml in size and stretched
penile length was 2.6 cm. Laboratory investigations showed that
the electrolytes were normal, venous glucose level was 49 mg/dl,
thyroid functions were normal, baseline GH level was 23.3 ng/ml,
IGF1 was !25 ng/ml and IGFBP3 was !0.5 mg/ml. IGF1 and
IGFBP3 levels were still undetectable after an IGF-generation test.
The patient was diagnosed with GH insensitivity and treatment
with Mecacermine was commenced. A large deletion in exon 4–10
was detected with genetic analyses. Conclusion: There are more
than 200 patients with GH insensitivity. Most cases in the
literature have mutations on exon 2–7. According to our
knowledge our patient is the second case with this mutation.
This case was reported since it is a very rare clinical condition.
P3-1020
GH Deficiency and Glucose 1 Transporter
Deficiency Syndrome
Giuseppa Patti, Gianluca Tornese, Paola Costa, Elena Faleschini,
Alessandro Ventura

Burlo Garofalo, Trieste, Italy

Background: GLUT1 deficiency syndrome (GLUT1DS) is a
treatable epileptic encephalopathy resulting from impaired glucose
transport into the brain. Clinical features comprise motor and
mental developmental delay, seizures with infantile onset,
deceleration of head growth often resulting in acquired
microcephaly, and a movement disorder with ataxia, dystonia,
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and spasticity. While it is known that ketogenic diet may cause
growth retardation, GH deficiency (GHD) may represent another
possible cause of growth failure in children with GLUT1DS. Case
presentation: We report a case of GHD in a 10-year-old
Caucasian boy with GLUT1DS. The child was admitted for
evaluation of growth failure. His target height was 181 cm
(C1 S.D.s). He had mild facial dysmorphism (epicanthus,
telecanthus, hypertelorism), his height was 123.8 cm
(K2.56 S.D.s), his growth velocity was 2.1 cm/year in the previous
year (K4.33 S.D.s). Two GH provocative tests (with arginine and
clonidine) showed GH deficiency (GH peak: 9.4 ng/ml on the first
test, 7.4 ng/ml on the second test), with IGF1 in the lower range
(106 ng/mL, normal range: 88–452). The patient was started on
GH replacement therapy at a dose of 26 mg/kg per day, with
marked improvement of his growth velocity after just 3 months of
therapy. After 6 months of therapy his height was 128.5 cm
(K2.42 S.D.s) with a growth velocity of 19.2 cm/year (C0.96 S.D.s).
The diagnosis of GHD was established before the diagnosis of
GLUT1DS, excluding the confounding role of ketogenic diet.
Conclusion: We speculate that GHD may represent a poorly
recognised clinical feature of GLUT1DS and that under-diagnosis
could derive from the fact that growth failure may be ascribed to
ketogenic diet and therefore not further investigated.
P3-1021
Response to rhGH Treatment in Patients with
Transient or Permanent GH Deficiency
Beatriz Villafuerte, Raquel Barrio, Maria Martin-Frias,
Milagros Alonso, Yoko Oyakawa, Belen Roldan

Ramon y Cajal Hospital, Madrid, Spain

Background: GH (rhGH) treatment improves adult height in
GH deficient (GHD) patients. However, there are differences in
short and long term responses to treatment between children with
permanent deficit (PDGH) and those who present a transient
deficit (TDGH) when reassessed at final height (FH). Objective
and hypotheses: To evaluate the response to rhGH treatment in
patients with PDGH or TDGH one year after initiating treatment
and at FH when treatment was suspended. Method: Descriptive,
retrospective study including 89 patients diagnosed of GHD.
Patients were treated with rhGH and followed-up to adult height.
TDGH was defined as GH peak greater than 6 ng/ml on final
reassessment. Results: 25/89 patients (28%) had PDGH. Their
chronological age at diagnosis was 10.7G2.9 years and height
K2.46G0.86 S.D. Age at diagnosis of TDGH group was 10.8G2.7
years and height K2.24G0.68 S.D.. GH peak value was 4.26G2.78
and 6.2G2.01 ng/ml for permanent and transient deficit,
respectively. Genetic height and predicted adult height were
higher in PDGH. Initial dose of rhGH was 0.030G0.003 mg/kg
per day for all patients. When considering on reassessment a
height increase OC0.3 S.D., 56% of PDGH and 46% of TDGH had
a good response to rhGH. When growth velocity (GV) OC1 S.D.
was evaluated, 76% of patients in both groups had a good response.
Increase of height and GV were higher in the group of PDGH:
C0.55G0.53 and 4.33G3.53 S.D. in this group vs C0.36G0.47
and C2.95G2.54 respectively, inTDGH. FHwasK0.81G0.87 S.D.
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in PDGH patients and K0.95G0.83 S.D. in the TDGH group.
Height recovery was greater in patients with DPGH. FH increase
over target height was K0.19G1.15 S.D. for PDGH and K0.001G
1.09 S.D. for TDGH patients. Conclusion: PDGH patients had a
better response to rhGH than TDGH at 1st year of treatment and
at adult height. FH was below their genetic height for all patients.
P3-1022
Postnatal Growth and Biochemical Markers of Late
Preterm Infants: Prospective Birth Cohort
Tomoko Yoshida, Chie Takahashi, Noboru Uchida, Kanako Nakao,
Daisuke Sugawara, Yasuko Tanaka, Hiroyuki Tanaka, Yuta Chiba,
Yumiko Terada, Kazuko Mizutani, Yasuhiro Naiki, Reiko Horikawa
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Background: Late preterm birth (defined as infants born
between 34 and 36 weeks of gestational age) is increasing
worldwide. Their postnatal growth has not been fully investigated.
Objective and hypotheses: To identify the characteristics of
postnatal growth and biochemical markers in late preterm infants.
Method: Among 2014 children in the birth cohort study
conducted from 2010, 51 children were born late preterm with
birth weight and height as AGA. 40 children matched in maternal
age and other background, but born in term were selected as
control group. We measured their height and weight from birth, 1,
3, 6, 9, 12 months and 2.3 years. Serum IGF1, Leptin, Adiponectin,
and total cholesterol were measured at the age of 1 and 3. Maternal
history during pregnancy, including weight gain and compli-
cations, was obtained from cohort database. Children’s nutrition
was surveyed by questionnaires. Statistical analysis was performed
using Kruscal-Wallis test. Results: There was no significant
difference in mother’s condition during pregnancy and nutrition of
the children within late preterm and term controls. At the age of 2,
late preterm group had significantly higher BMI compared to
controls. (PZ0.0238, mean 16.36 kg/m2 vs 15.71). At the age of 3,
there was no statistically significant difference in BMI, although
late preterm children showed a tendency of higher BMI (mean
16.36 vs 15.21). Height S.D. score, serum biochemical data didn’t
show significant difference between these two groups. Con-
clusion: This result suggests late preterm group may have higher
risk in developing obesity later in life.
P3-1023
Alterations of SHOX and Its Enhancers as a Cause of
Short Stature: Evolution of Our Cases
Maria Laura Bertholt Zubera, Cristina Luzuriaga Tomasa,
Karen Heathb, Concepción Freijo Martina,
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Background: Heterozygous alterations of SHOX and its
regulatory region PAR1 are identified in approximately 70% of
Léri-Weill dyschondrosteosis and 2–5% of idiopathic short stature
cases. Identification of a SHOX mutation enables GH treatment to
be offered to the patient. Objective: To evaluate the clinical
characteristics of seven patients with SHOX haploinsufficiency and
their evolution. Method: Retrospective analysis of patients with a
genetic study of SHOX and the regulatory regions. Analysis of
medical records. Results: Seven patients: three girls, four boys.
Average age at first visit 8.0 years (4.9–11.7). Referrals for short
stature (seven). Personal history: SGA (two), preterm (one),
obesity (one). Family history: short stature and alteration of body
segments in parents (seven). Average target height K1.7 S.D.s (K1
to K2.1). Physical exam: mesomelic limb shortening (seven),
Madelung deformity (two). Mean height at first consultation
K2.75 S.D.s (K1.9 to K3.9). Radiological study: pathological in all
patients. GH deficiency in three patients (two GH functional tests
!10 ng/ml). GH treatment was initiated in four patients: mean
inicial height K2.84 S.D.s (K2.1 to K4.1). Mean height after 1 year
of treatment: K2.4 S.D.s (K1.75 to K3.28); mean increase
0.45 S.D.s (0.0 to 0.84); mean increase 7 cm/year (4–9.8). One
patient, late onset: 12.3 years (bone age 13.0 and menarche a year
earlier), increased 0.0 S.D.s and 4 cm in the 1st year. Mean height
last consultation K2.36 S.D.s (K1.8 to K3.0). Genetic study: 3/7
presented with a heterozygous mutation, 1 stop mutation
(c.79GOT (p.G27X)), two common 47.5 kb downstream enhan-
cer deletions. Cosegregation of the mutation with the phenotype
was confirmed when possible (two families). Conclusion: The
study of short stature should include a comprehensive physical
examination to analyse body segments and skeletal dysplasias,
requesting radiological study where appropriate. An early genetic
study based on clinical suspicion (physical exam and family
history) leads to early treatment with better response.
P3-1024
Vitamin D Status in Pre-Pubertal Children with
Isolated Idiopathic GH Deficiency: Effect of GH
Therapy
Rasha Hamza, Amira Hamed, Rehab Abdelmohsen

Ain Shams University, Cairo, Egypt

Background: Some studies suggested a correlation between
vitamin D (VD) and the GH-IGF1 but few studies, and with
controversial results, have prospectively analysed the vitamin D
status in children before and after GH treatment. Objective and
hypothesis: To assess VD status in pre-pubertal children with
idiopathic GH deficiency (GHD); and to evaluate effect of GHD
and GH treatment on VD levels. Methods: 50 pre-pubertal
children with isolated idiopathic GHD were subjected to history,
anthropometric assessment and measurement of 25 hydroxy
vitamin D (25-OHD), serum calcium, phosphorous, alkaline
phosphatase and parathyroid hormone at diagnosis and 1 year
after GH therapy (0.025 mg/kg per day). Patients were compared
to 50 age-, sex-, and pubertal stage-matched controls. VD
deficiency was defined as a 25-OHD!20 ng/ml, VD insufficiency
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as a 25-OHD between 20 and 30 ng/ml and VD sufficiency as a
25-OHD O 30 ng/ml. Results: 25-OHD levels were lower in cases
than controls. Twenty GHD children (40%) were VD insufficient
and 22 (44%) deficient; while 8 (16%) were VD sufficient at
baseline. There was a positive correlation between 25OH-D and
baseline GH levels (rZC0.98, P!0.0001). After 12 months of GH
therapy, 25OH-D increased (23.4G12.4 ng/ml at baseline vs
34.5G10.1 ng/ml after therapy; PZ0.001). Overall, 13 (26%) of
children remained insufficient and 11 (22%) deficient, with an
increase in prevalence of children with normal levels (26 (52%);
PZ0.001). Conclusions: Hypovitaminosis D is prevalent in GHD
children and significantly improved 12 months after GH therapy.
VD should be assessed in GHD children both at diagnosis and
during the follow-up. The relatively high prevalence of lowVD levels
remaining after 12 months of GH treatment, would suggest the idea
that GHD children could also profit from VD supplementation.
P3-1025
New Point Mutation in Short Stature Homeobox Gene
Leads to Phenotype of Lery-Weill Dyschondrosteosis
Eva Koffemana, Gera Hoorweg-Nijmanb, Hanneke van Santena,
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Background: Short stature homeobox (SHOX)-related hap-
loinsufficiency is associated with a wide clinical variability, all
characterized by growth failure with or without mesomelia and/or
Madelung deformity. In patients, the effect of GH therapy on final
height is comparable to the effect that can be obtained in Turner
syndrome. The majority of the patients with SHOX-related
haploinsufficiency disorder have deletions of varying sizes in
SHOX. Point mutations in SHOX account for 30% of the SHOX-
related haploinsufficiency disorders1. Case presentation: An 11
year old girl of Moroccan descent, presented with non-familiar
short stature. Her target height was 0 S.D. on the Dutch growth
chart. Her height was K2.5 S.D. below target height (K2 S.D. for
girls of Moroccan descent), sitting height/height ratio was C2 S.D.
Clinical and radiological examination showed Madelung deform-
ity of the wrists. Karyotyping showed 46, XX and Multiplex
Ligation-dependent Probe Amplification (MLPA)-analysis of the
SHOX gene identified no deletions. Because Lery-Weill dyschon-
drosteosis was clinically suspected, sequence analysis of the SHOX
gene was requested. This identified heterozygosity for a de novo
c.836TOG p.(Leu279Arg) unclassified, but likely pathogenic
variant in the SHOX gene. GH therapy was initiated at the age
of 13 years. Conclusion: We identified a new, likely pathogenic
point mutation in the SHOX gene in a girl with a clinical
phenotype of Lery-Weill dyschondrosteosis. Although point
mutations make up one third of the SHOX-related haploinsuffi-
ciency disorders, standard analysis for point mutations after
negative screening for deletions was not common practice in the
Netherlands at the time we requested diagnostics. SHOX-related
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haploinsufficiency is an indication for GH therapy. Therefore, we
recommend that sequence analysis or mutation scanning of the
SHOX gene should always be performed in children with a clinical
phenotype of SHOX-related haploinsufficiency, when deletion/
duplication analysis of the SHOX gene does not confirm the
diagnosis.
1. GeneReviews.org: SHOX-Related Haploinsufficiency Disorders,
Last Update February 1, 2008
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Background: Poor appetite is common in children with
idiopathic short stature (ISS), and is usually improved with GH
therapy. Objective and hypotheses: To investigate the effect of
GH therapy on appetite regulating hormones following a standard
meal test (SMT) and to examine the association between these
changes and growth response, body composition and resting
energy expenditure (REE). Method: Nine ISS pre-pubertal
children underwent a SMT before and 4 months following
initiation of GH. Leptin, ghrelin, GLP1 and insulin levels were
measured; area under the curve (AUC) was calculated. Height,
weight, body composition and REE were recorded at baseline and
after 4 and 12 months. Results: Following 4 months of GH
therapy, an improvement in appetite was reported and a
significant increase in height-SDS (PZ0.011), weight-S.D.s
(PZ0.021) and REE (PZ0.025) were observed. At 4 months, an
increase in fasting insulin levels (PZ0.043), a decrease in fasting
GLP1 levels (PZ0.038) and a decrease in fasting and meal’s AUC
ghrelin levels (PZ0.051) were observed, while leptin levels
remained unchanged. The incremental response of ghrelin and
GLP1 to SMT (ghrelin-continuous decrease, GLP-1 – initial rise
and subsequent fall), were similar before and during GH
treatment. Ghrelin levels before GH treatment were positively
correlated with the changes in weight-S.D.s and REE (fasting:
rZ0.667, PZ0.05 and rZ0.866, PZ0.005 respectively; AUC:
rZ0.788, PZ0.012, rZ0.847, PZ0.008 respectively). Ghrelin
AUC levels at 4 months, were positively correlated with the
changes in Ht-S.D.s (rZ0.741, PZ0.022) and free-fat-mass
(rZ0.890, PZ0.001) at 12 months of GH treatment. Conclusion:
The significant reduction in ghrelin and GLP1 following GH
treatment suggests a possible role for GH in appetite regulation.
Fasting and meal-AUC levels of ghrelin may serve as biomarkers
for predicting growth response to GH treatment. The mechanism
linking GH with changes in appetite regulating hormones remain
to be elucidated.
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Recherche Epidémiologie et Biostatistique Sorbonne Paris Cité
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Background: Since the publication of international growth
charts by the World Health Organization (WHO) in 2006, the use
of national growth charts for growth monitoring (GM) has been
questioned. Objective and hypotheses: To evaluate the
potential impact of using WHO vs. national growth charts on
the performance of a clinical decision rule for detecting children
with one of the target conditions of GM: GH deficiency (GHD).
Method: In a case-referent study, we applied the Grote clinical
decision rule on growth data of 33 children with GHD related to
pituitary-stalk interruption syndrome (cases), and 2 200 apparently
healthy children followed longitudinally from birth (referents). The
Grote clinical decision rule is mainly based on the following
auxological criteria combined in various ways: standardised height,
distance to standardised target height, absolute height deflection, and
small for gestational age with no catch up after 3 years (Grote 2008).
The sensitivities, specificities and theoretical improvement in time to
diagnosis of the rule using French or WHO growth charts were
calculated and compared using McNemar or Wilcoxon tests for
matched pairs/series. Results: The application of the Grote clinical
decision rule would have led to a higher sensitivity (78.8% vs 66.7%,
PZ0.04), and a lower specificity (98.3% vs 99.2%, P!0.01) with the
WHO vs. French growth charts, respectively, with no statically
significant theoretical improvement in time to diagnosis (9 months
vs 4, PZ0.12). Conclusion: The use of WHO growth charts to
apply the Grote clinical decision rule for the early detection of GHD
would have notable impacts on false-positive rate. Indeed, among
the 2012 French birth cohort (nZ822 000), 14 220 vs 6 500 would
have been inadequately referred using WHO vs. French growth
charts respectively.
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Comparison of the Performance of Algorithms
Proposed to Standardize Growth Monitoring
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Background: In industrialised countries, the main goal of
growth monitoring (GM) of apparently healthy children is the
early detection of severe underlying conditions. However,
empirical evidence suggests globally poor performances of GM,
with important diagnosis delays for priority target conditions and
many unnecessary referrals for diagnostic work-up for disease-free
children. Objective and hypotheses: To evaluate and to
compare the performance for early detection of GH deficiency
(GHD) of seven algorithms proposed in the literature to
standardize GM: the WHO criterion, the Coventry consensus,
the Dutch consensus, GHRS criteria, the Grote clinical decision
rule and Saari’s clinical decision rules. Method: In a case-referent
study, we applied the seven algorithms on growth data of 33
children with GHD related to pituitary-stalk interruption
syndrome (cases), and 2 200 apparently healthy children followed
longitudinally from birth (referents). The sensitivities, specificities
and theoretical improvement in time to diagnosis of these rules
using French growth charts were calculated, and highly specific
(O98%) rules were compared. Results: Sensitivities and specifi-
cities varied from 15 to 100% and 48 to 100% respectively. Among
the two algorithms with a specificity O98%, the Grote clinical
decision rule had a higher sensitivity (67% vs 15%, P!0.0001) and
offered a better theoretical improvement in time to diagnosis
(4 months vs 0 months, P!0.0001) than the Coventry consensus
respectively. Conclusion: Among algorithms proposed for GM,
the Grote clinical decision (Grote 2008) had the best performance
for early detection of GHD, using French growth charts. Its
performance on other target conditions of GM and using WHO
growth charts must be evaluated.
P3-1029
Evaluation of 207 Danish Girls with Constitutional
Tall Stature: Diagnostic Characteristics and Effects
of Oral Administration of 17-b Oestradiol
Emmie Nicolina Upners, Anders Juul
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Background: Tall stature may be associated with psycho-
logical distress in some girls, and height reduction by oestrogen
therapy has been described, but remains controversial. Possible
side effects of ethinyl oestradiol therapy need to be balanced
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against a possible beneficial effect on adult height. In our centre
natural 17-b oestradiol, which has a better safety profile, is used to
reduce final height. Objective and hypotheses: To evaluate the
phenotypic characteristics in a large cohort of 304 girls referred
due to tall stature, and to evaluate the effect of oral 17-b Estradiol
(E2) on final height. Method: A retrospective observational study
of 304 tall statured girls referred between 1993 and 2013 in a single
tertiary centre. We included 207 girls whom fulfilled the criteria
height O2 S.D., after exclusions due to misclassification and
overgrowth syndromes. Of these girls, 60 were treated with E2 for
an average duration of 1.7 years (1.2–2.5) and 26 were followed
until final height. Auxology, adult height prediction (AHP),
reproductive hormones and attained final height were evaluated.
Results: Chronological age and bone age were 11.6 years (7.95–
13.4) and 11.8 years (8.9–13.3) respectively. Bone age delay at
referral was significantly greater in the treated girls (0.26 years
(K0.66–1.33)) compared to non-treated girls (K0.41 years
(K1.2–0.23)), P!0.05. At referral, maternal height was higher
in treated girls (P!0.05) but there were no significant differences
in Height S.D.s, AHP, FSH, LH, E2 and IGF1 levels. Final height
was reduced in 18/26 girls, from an average AHP of 184.5 cm
(183.4–186.7) at baseline to 183.3 cm (181.7–186.3), P!0.05,
nZ26. CA, BA and IGF1 at baseline did not predict E2-induced
height reduction. Conclusion: Treatment of constitutional tall
stature (CTS) with 17-b oestradiol has moderate growth reducing
effects, and cannot be recommended in general but should be
reserved for selected cases.
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Sitting Height/Height Ratio: An Indicator for Genetic
Study of the SHOX Gene in Children with Disharmonic
Short Stature – An In-House Analysis
Diego Yeste, Mildred Domı́nguez, Ariadna Campos, Maria Clemente,
Paula Fernández, Alberto Plaja, Antonio Carrascosa

Hospital Universitario Vall d’Hebron, Barcelona, Spain

Background: Gene SHOX haploinsufficiency due to deletions
or mutations in heterozygosis causes a wide spectrum of
phenotypes ranging from very severe disharmonic short stature
(S. Léri-Weil, S. Turner) to very mild forms with the appearance of
idiopathic short stature (IST) of difficult clinical recognition.
Auxological study directed at evaluating body disproportions such
as the sitting height/height (SH/H) ratio in patients with IST has
been postulated as useful for orienting the SHOX gene. Objective
and hypotheses: To establish the prevalence of SHOX gene
defects in children with disharmonic short stature evaluated by the
(SH/H) ratio regardless of the presence of dysmorphic features and
radiological anomalies. Method: Prospective study of 37
consecutive patients with height !K2 S.D. and (SH/H) ratio
OC2 S.D.. All initially underwent genetic study using MPLA or
CGH array. Sequencing of all exons of the SHOX gene and
flanking intronic regions was carried out in patients without
SHOX gene deletion or its regulating regions. Results: The
following defects of the SHOX gene were located in eight patients
(six girls; age range: 9.9G3.3 years and height: K2.7G0.9 S.D.
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Complete deletion: 2, complex reorganisation of the regulating
region: 2, regulating region deletion: 1, duplication 0.56 Mb: 1,
partial deletion: 1 and p.Ala267dup mutation in exon 5: 1. A
further three patients were diagnosed of Turner syndrome
(kariotypes: 46, X; 46, XX (65%)/45, X; 46, X,Cmar). Conclusion:
The frequency of SHOX gene defects in our cohort with
disharmonic IST evaluated by the (SH/H) ratio was 29.7%. The
(SH/H) ratio is a highly useful parameter for identifying patients
with disharmonic IST and orienting SHOX gene study. A
significant proportion of patients with disharmonic IST remain
undiagnosed, which renders this an open field for clinical research.
P3-1031
Final Height in Survivors of Childhood Acute
Leukaemia
In Ah Jung, Yeon Jin Jeon, Shin Hee Kim, Won Kyoung Cho,
So Hyun Park, Kyoung Soon Cho, Min Ho Jung, Byung Kyu Suh,
Hyo Jin Kim

Catholic University of Korea, Seoul, Republic of Korea

Background: Long-term survivors of childhood acute
leukaemia can suffer from growth impairment. The purpose of
this study was to evaluate longitudinal growth and final height of
paediatric patients who were treated with acute leukaemia and
factors that can cause growth impairment. Methods: Of 234
patients (133 males and 101 females) who were diagnosed as acute
lymphoblastic leukaemia (ALL; nZ162) or acute myeloblastic
leukaemia (AML; nZ72) before age 18 between June 1996 and
June 2009, 112 patients (65 males and 47 females). The mean age
at enrolment was 19.2G2.6 years. Among them, 59 patients
treated with chemotherapy only and 53 patients received
hematopoietic stem cell transplantation (HSCT). We reviewed
height S.D. scores from diagnosis to final height and risk factors
such as sex, age at diagnosis, diagnosis, pubertal status at diagnosis,
radiation and chronic graft-versus-host-disease (cGVHD) that can
affect growth were evaluated. Results: The mean height S.D.s at
diagnosis of 112 patients was 0.19G1.11 and the mean final height
S.D.s was K0.89G1.31. The mean height S.D.s from the diagnosis
to their final height were significantly decreased (Dheight S.D.sZ
K1.08G1.12, P!0.001). The height loss was more severe in the
patients who received HSCT than the patients who received
chemotherapy only (K0.81G0.87 vs K1.38G1.29, PZ0.008). In
chemotherapy only patients (nZ59), the changes in height S.D.s
from the diagnosis to final height were positively correlated with
age at diagnosis (rZ0.117, P!0.001) and negatively correlated
with pubertal state at diagnosis (rZK0.474, PZ0.039) and cranial
irradiation (rZK0.716, PZ0.022). In multiple regression
analysis, younger age at diagnosis was the only significant risk
factor of loss in final height in chemotherapy group (PZ0.008). In
HSCT patients (nZ53), the differences of height S.D.s between at
diagnosis and final height were showed positive correlation with
age at diagnosis (rZ0.177, P!0.001) and negative correlation
with pubertal status at diagnosis (rZK1.197, PZ0.001) and total
body irradiation (TBI) for conditioning (rZK1.192, P!0.001).
In multiple regression analysis, younger age at diagnosis was
significant risk factors cause loss of final height in HSCT patients
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(PZ0.002). Conclusions: The loss of final height in survivors of
childhood acute leukaemia was significantly related with younger
age at diagnosis.
P3-1032
Impact of Recombinant Human GH on Height in
Children with Chronic Kidney Disease
Polina MItevaa, Dimitar Roussinova, Elissaveta Stefanovaa,
Russka Shumnalievab

aDepartment of Pediatrics, Medical Univerisity-Sofia, Sofia,
Bulgaria; bDepartment of Internal Medicine, Medical
Univerisity-Sofia, Sofia, Bulgaria

Background: Chronic kidney disease (CDK) is one of the
most common indications for treatment with recombinant human
GH (rhGH). Objective and hypotheses: The aim of our study
was to investigate the effect of rhGH therapy in pediatric patients
with different stages of CKD. Method: 49 children (35 boys and
14 girls) aged from 0–18 years (mean age 9.01G4.28) with proven
CKD and height retardation were treated with rhGH by a single
subcutaneous injection every evening at dose of 9.4 mg/m2/weekly
and followed up for a period of 14 years (mean 3.48 years). The
height measurements before and after treatment were analysed as
S.D. score. Results: According to the classification of CKD the
patients were divided into two groups – 33 had CKD stage 2–4,
and 16 had CKD stage 5. At disease onset 69.40% of the children
had severe growth retardation defined by height S.D.s !K1.88;
26.50% had moderate height retardation defined by height S.D.s
between K1.88 and 1.00 and 4.10% had mild height retardation
defined by height S.D.s O1.00. The mean height S.D.s during the
treatment period increased from K2.75 at baseline to K1.64 at
treatment termination. The height S.D.s increased by 7.57% as
measured at 12 month (PZ0.021) and by 4.71% at 48 month of
treatment (PZ0.013). The reached height correlated to the disease
stage at the baseline and the duration of the rhGH treatment.
Conclusion: The early and continuous treatment with rhGH in
children with CKD stage 2–5 increase the height velocity in this
subgroup of pediatric patients and should be taken into account in
the treatment program of CKD.
P3-1033
Birth Length and Metabolic Syndrome in Obese
Children
Elena Inzaghia, Barbara Baldini Ferrolia, Danilo Fintinia,
Armando Grossia, Rossana Fioria, Gianluigi Spadonia,
Giuseppe Scirèa,b, Stefano Cianfarania,c

aOspedale Pediatrico Bambino Gesù, Rome, Italy; bUniversita degli
studi di Roma Tor Vergata, Rome, Italy; cKarolinska Institutet,
Stockholm, Sweden

Background: Low birth weight is associated with cardiometa-
bolic risk in adulthood. To date, there is no evidence of a
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relationship between birth length and metabolic risk. Objective
and hypotheses: To evaluate the relationship between birth size
and risk of metabolic syndrome (MetS) in obese children.
Method: 41 obese children were studied (23 females/18 males,
13.2G1.26 years). All patients underwent anthropometric,
biochemical, hormonal evaluation and careful familial history.
Body composition assessment was available in 30 subjects. MetS
was defined according to The International Diabetes Federation
criteria. Subjects were subdivided into two groups matched for age
(G0.5 year), gender and BMI (G0.5), according to the presence of
MetS (11 females/ nine males, 13.2G1.84 years) or not (12 femess/
nine males, 13.1G1.68 years). Results: Patients with MetS were
significantly shorter at birth than patients without MetS (K0.7G
1.3 vs 1.13G2.39 S.D.s, PZ0.032). Whereas no difference in birth
weight, current height, body composition were found. Familial
history for obesity, type 2 diabetes and cardiovascular disease was
not significantly different in the two groups. Birth length was
inversely related to waist circumference height ratio (rZK0.49,
PZ0.02) and BMI (rZK0.46, PZ0.03). Birth weight was inversely
related to triglycerides (rZK0.44, P!0.01) and triglyceride HDL
cholesterol ratio (rZK0.44, PZ0.005). Conclusion: Our results
suggest for the first time that birth length may be related to the risk
of MetS in obese children independently of birth weight.
P3-1034
Birth Characteristics Influence the Male to Female
Diagnostic Prevalence of Idiopathic GH Deficiency
Cecilia Camacho-Hubnera, Anders Lindbergb, Ivo J P Arnholdc,
Michael B Ranked

aEndocrine Care, Pfizer Inc, New York, USA; bPfizer Health AB,
Sollentuna, Sweden; cHospital Das Clinicas, University of Sao Paulo,
Sao Paulo, Brazil; dUniversity Children’s Hospital, Tubingen,
Germany

Background: A greater number of male (M) vs female (F)
patients are diagnosed with GH deficiency (GHD). M have larger
birth weight (BW), length and head circumference (HC)
compared to F; these characteristics could contribute to subtle
cephalo-pelvic disproportion and mild head trauma possibly
contributing to idiopathic GHD (IGHD) and multiple pituitary
hormone deficiencies (MPHD). Objective: To determine birth
characteristics including mode of delivery and MRI abnormalities
that could influence the M to F preponderance in IGHD and in
MPHD. Method: Patients with IGHD (nZ14853) and MPHD
(nZ5218) with a stimulated peak GH!7 mg/l registered in Pfizer
International Growth Database were studied. Wilcoxon rank sum
test and ANOVA were used for analyses, with P-value!0.01
considered significant. Results: Data are shown as means; *Z
P!0.001 in M vs F. Conclusion: Breech delivery was higher in
MPHD compared to IGHD and higher in males with MPHD.
More MRI abnormalities were reported in MPHD patients
without gender difference. Further evaluation of the relationship
between gender and diagnosis of pituitary hormone deficiencies is
warranted. Conflict of Interest: C Camacho-Hubner and A
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Table 1 (for abstract P3-1034).

IGHD (GH !7 mg/l) MPHD

Variable Male Female Male Female

Max GH (mg/l) 4.3 4.3 4.3 4.5
Age (years) 10.3 9.5* 9.7 9.1*
Height (S.D.s) K2.8 K3.2* K3.3 K3.6*
GA (wks) 39.0 39.0 38.8 38.9
BW (S.D.s) K0.7 K0.7 K0.6 K0.7
HC (S.D.s) K0.2 K0.2 0.1 K0.1
Normal delivery (%) 77.8 78.7 68.5 74.8*
CMRI normal (%) 84.0 82.7 69.0 69.7
Breech (%) 3.5 2.9 15.3 6.7*
Lindberg are full time employees of Pfizer Inc. Funding: Pfizer
International Growth Database is a static database sponsor by
Pfizer Inc.
P3-1035
Two Cases with Decelerated Linear Growth, Normal
GH – IGF1 Axis with an Exceptional Response to
GH Therapy
Fawzia Alyafeia, Ashraf Solimanb

aHamad Medical Hospital, Doha, Qatar; bAlexandria University,
Alexandria, Egypt

Introduction: Idiopathic short stature (ISS) describes short
children with normal GH secretion. There is a lot of controversy
about the outcome of treating ISS children with GH. Exceptional
fast growth in response to GH therapy in these children enable
scientist to delineate the different etiologies behind this broad term
of ISS Case report: We are reporting two children aged 5 years
and 9 years diagnosed with ISS. They presented with short stature
with normal birth measurements and nutritional history. They did
not have dysmorphic features, skeletal anomalies, goiter or
dyspigmentation. The rest of the examination was unrevealing.
Table 1.

Case 1 Case 2

Age 5 9
Bone age 4 8.5
GV S.D./year K5 K1.1
IGF1 S.D.s K1 K2
Peak GHST (ng/dl) 10 18.5
HT S.D. pre treatment K1.84 K2.4
Estimated adult HT pre treatment 164 cm 144 cm
Duration of treatment with GH 7 years 3.5 years
HT S.D. post treatment 0.83 K1
Estimated adult HT post treatment 181 cm 156.5 cm
Mid parental HT S.D.s K0.6 K2.37
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They had normal CBC, liver and renal functions, sweat chloride,
ESR and thyroid function. (Table 1) MRI showed normal pituitary
gland. Treatment and results: A trial of GH therapy was started
(0.035 mg/kg per day S.C. HS) with a follow-up every 6 months.
Significant growth response to GH was noted exceeding the
genetic background (mid-parental HT S.D.s) (table 1). Con-
clusion: Two short children presented with short stature,
decelerated growth rate, normal GH response to provocation,
one with low IGF1 and the other with normal IGF1 level. Both
responded well to the GH therapy to surpass their mid-parental
height S.D.s. Exceptional fast growth in response to GH therapy in
these children should be reported to enable scientist to decide
about the different outcome of treatment in these patients.
P3-1036
Impact of GH Treatment in Children Final Height and
Weight Status
Daniela Guelhoa, Maria Miguel Almirob, Rosa Dantasc, Isabel Paivaa,
Margarida Bastosa, Joana Serra-Caetanod, Rita Cardosod,
Isabel Dinisd, Alice Miranted

aEndocrinology, Diabetes and Metabolism Department, Coimbra
Hospital and University Centre, Coimbra, Portugal; bPediatric
Department, Baixo Vouga Hospital Centre, Aveiro, Portugal;
cEndocrinology, Diabetes and Nutrition Department, Baixo Vouga
Hospital Centre, Aveiro, Portugal; dEndocrinology, Diabetes and
Growth Unit, Pediatric Hospital, Coimbra Hospital and University
Centre, Coimbra, Portugal

Background: GH revolutionised treatment of children with
GH deficiency, conditioning an improvement in height outcome
but also an increase of lean body mass and reduction of fat mass.
Objective and hypotheses: The authors aimed to evaluate the
growth and weight response in children with GH deficiency and
identify potential factors affecting the outcome of these patients.
Method: The growth and weight data of 58 children (33 boys and
25 girls) with GH deficiency, treated with 0.033G0.004 mg/kg per
day of GH, for 5.4G3.1 years, were retrospectively analysed. 62.1%
of the studied population had idiopathic GH deficiency (IGHD)
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and 37.9% had organic GH deficiency (OGHD). Statistical
analysis:SPSS (21). Results: At onset, chronological age was
11.6C2.3 years in children with IGHD and 10.6C4.2 years on
those with OGHD. The S.D. score of growth velocity (GV) at 1st
year was only negatively correlated to age at the onset of therapy
(rZK0.56, PZ0.008). 23 (39.7%) patients achieved the predicted
target height based on mid-parental height (15 boys with 168G
5 cm and eight girls with 155G2 cm). Final height S.D.s was
positively correlated with initial height-S.D.s (rZ0.35, PZ0.009)
and with target height-S.D.s (rZ0.44, PZ0.001). Final height-S.D.s
was not significantly different between IGHD and OGHD
(K1.6G0.8 vs K1.8G1.1, PO0.05). GH treatment was also
associated with a slight increase of S.D.s-BMI, either in patients
with OGHD (C0.21G0.96) or IGHD (C0.12G0.87). When S.D.s-
BMI variation was analysed according to initial weight status, only
underweight and normal weight children increased their BMI-S.D.s
(0.70G1.5 and 0.15G0.87 respectively) whereas obese ones
decreased their BMI-S.D.s (K0.07G0.55). Conclusion: More
than one-third of the children with GH deficiency achieved a
final height comparable to their genetic potential. The most
significant determining factors were children’s age (influencing GV
during 1st year) and height at the onset of the treatment. Our
study also confirmed that long term GH treatment contributes to
normal weight status, particularly in children that are underweight
or obese.
P3-1037
Expanding the Role of Nurses in Improving Patient
Care and Clinical Outcomes in Growth Disorders
Angela Caseya,c, Lori Casnellieb,c

aBirmingham Children’s Hospital, Birmingham, UK; bCincinnati
Children’s Hospital, Cincinnati, OH, USA; cOn Behalf of a Global
Nurse Advisory Group,., Switzerland

Background: Despite having a significant impact on patient
care and treatment success, nurses’ roles and responsibilities in
growth disorder (GD) treatment varies substantially between
countries and should be optimised. Objective and hypotheses:
To understand the critical role nurses play in patient clinical
outcomes and how they can improve the patient management
pathway. Methods: Nurses involved in the care of patients with
GD from France, UK, Israel, USA and Japan convened at an
advisory board in December 2014 to discuss their role at each stage
of the patient management pathway and how unmet needs in GD
could be addressed. Results: Nurses outlined three crucial stages
of the patient management pathway where their role can help
improve patient adherence and clinical outcomes. Stage 1: after
confirmation of GD diagnosis by a physician, most nurses will
discuss treatment options and implications with the patient and
family, resulting in mutual treatment selection. Stage 2: educating
the patient on selected treatment. Nurses will train the patient and
family at home or in the clinic on the use of the device and initiate
treatment. Stage 3: long-term follow-up is primarily by clinic visits,
where nurses troubleshoot any problems raised by the patient or
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family regarding treatment, including growth expectations, side
effects and adherence. A key unmet need in GD identified by the
panel was for nurses to educate general practitioners, paedia-
tricians, paediatric nurses, and school nurses in growth
surveillance to improve awareness of GD, which could improve
early referral of children to a paediatric endocrinologist.
Conclusion: Nurses play an important role in the patient
management journey. From their contribution to early diagnosis
and referral through aiding in treatment selection, long-term
management and adherence, nurses ensure success of the GD
patient journey. Moreover, nurses can expand their role to educate
healthcare practitioners and ultimately improve patient care.
Disclosures: Authors did not receive payment for abstract
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Sylvie Uhel-Dennie (France) and Amanda Whitehead (UK) also
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payment for abstract development but attended a meeting
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Short Stature in a Rare 15q Duplication – is hGH
Treatment Beneficial?
Adina Manolachiea, Cristina Rusub, Elena Brahab, Iulia Crumpeia,
Alina Belceanua, Mirela Puiua, Mihaela Antonc, Letitia Leusteana,
Carmen Vulpoia

aDepartment of Endocrinology, University of Medicine and
Pharmacy ‘Gr.T.Popa’, Iasi, Romania; bDepartment of Genetics,
University of Medicine and Pharmacy ‘Gr.T.Popa’, Iasi, Romania;
cDepartment of Endocrinology, Emergency Hospital, Bacau,
Romania

Introduction:Distal chromosome 15 duplication is a very rare
genetic disease, first described in 1974 by Fujimoto et al. The
symptoms and physical findings include prenatal and/or postnatal
growth retardation, mental retardation, poor speaking abilities,
asymmetrical dysmorphic facial features, malformations of the
fingers and/or toes and sometimes heart conditions. Case report:
We report a case of a 2 years 5 months old girl, born with SGA
(uterine growth delay with arterial pathology at 13 weeks of
gestation, emergency caesarean section at 33w due to severe
oligohydramnios–weight(W):1200 g, K2.8 S.D., height (H): 38 cm,
K3.4 S.D., with developmental delay (didn’t speak until 2 years of
age, walked at 2 years and 1 month, limited understanding
partially due to transmission deafness). She is the second child in a
brotherhood of 2 (one brother, 4 years old, healthy), from
apparently healthy nonconsanguineous parents (father H: 174 cm,
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mother H: 160 cm) and with a parental aunt diagnosed with
pituitary dwarfism (H: 109.5 cm K9.5 S.D., W: 23 kg K5.4 S.D.,
infanto senescent features, IGF1!25 ng/ml) and Turner syn-
drome (mosaicism) for which adult hGH replacement was
proposed. Based on the child’s development delay and clinical
features (short stature, big forehead, small triangular facies,
micrognathia, anterior fontanelle open, repetitive hypoglycaemic
episodes) she was first diagnosed with Silver Russell syndrome,
ruled out by molecular investigations and then on an extensive
research she was later diagnosed with ‘de novo’ interstitial
chromosome 15 duplication q21.2 to q24.1 (not present in neither
of her parents-FISH), which explains her phenotype. Evaluation at
the Endocrinology Department of ‘St. Spiridon’ Hospital Iasi
revealed H: 74 cm K5.38 S.D., W: 7000 g, delayed bone age w1
year 6 months, predicted size 160.5 cm. Given the SGA, bone age
delay, genetic diagnosis and the small predicted height, treatment
with hGH was assessed which ameliorated the growth rate
(0.66 cm/month). Conclusion: We present an unique case of
distal 15q duplication – mutations on this region are inducing
extremely different phenotypes, depending on the precise location
and the length of the mutation. In our case, treatment with hGH
ameliorated growth velocity and prevented other hypoglycaemic
episodes.
P3-1039
Sotos Syndrome: Why is Better an Early Diagnosis?
Marı́a Magdalena Hawkins Solı́s, Maria Royo Gómez, Ana Dolores
Alcalde de Alvaré, Julia Yebra Yebra, Araceli Garcı́a Pose,
Alfonso Cañete Dı́az

Hospital Infanta Sofı́a San Sebastián de los Reyes, Madrid, Spain

Background: Sotos syndrome is characterized by overgrowth.
The four mayor criteria for diagnosis are: overgrowth (accelerated
bone age), macrocephaly, characteristic facial features and
developmental delay. They can also present escoliosis, heart or
genitourinary disease, seizures, hypotonia, cerebral malfor-
mations, feeding difficulties, hearing loss and a greater risk of
tumours. Case report: A 10 months old girl was referred for
overgrowth. BW and BL was over p99 since birth. Normal
pregnancy with single umbilical artery. Caesarean section at term
due to failure to progress. BW 4320 g (PO99, 2.68 DE), transient
respiratory distress and mild hipoglucemy in the first hours of life,
required admission in neonatology unit. Normal metabolic
screening. Breastfeeding 8 months. She was evaluated for
congenital torticolis at 2 months of age, and at 7 months of age
the neurosurgical team ordered a CT scan to study plagiocephaly
and dolicocephaly, considered normal. Abdominal ultrasound
(due to single umbilical artery) showed renal duplicity with ectasia
and ovarian cysts (12–14 mm). 10 months old: BW 3.25 S.D., BL
3.65 S.D., HC 3.2 S.D.. Characteristic facial features, large hands and
feet, large mandible, hypertelorism with macrodolichocephaly and
a sacrococcygeal malformation. Normal Blood test and kariotype
46, XX. BA 18 m with CA 12 m, BA 5 years with CA 3.5 years old.
2 years old: Mild developmental delay, learning disabilities,
problems with speech and language. Sacrococcigeal MRI no
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neurological malformations. Normal EEG. Brain MRI will have
the results soon. Mutation in the NSD1 gene in 5q35 (heterocigous
change of C-T in the exón 4 p.Arg788Term). Conclusion:
Mutations in the NSD1 gene are the primary cause of Sotos
syndrome 90% of cases. An early diagnosis would help to avoid the
use of x-ray (CT scan) or innecessary exams if it possible, and to
focuses in associated complications. Early notification of special
educational needs should be ensured.
P3-1040
Psychomotor Development in Children Born Small for
Gestational Age During Early Infancy
Beatriz Pugaa, Marı́a J Olivanb, Zenaida Galveb, Segundo Riteb,
Antonio de Arribac, Marta Ferrerc, José Ignacio Labartac,
Ángel Ferrándezc

aAndrea Prader Center, Gov. of Aragón, Zaragoza, Spain;
bNeonatology, Miguel Servet University Hospital, Zaragoza, Spain;
cEndocrinology, Miguel Servet University Hospital, Zaragoza, Spain

Background: Neurocognitive retardation is one of the most
important consequences that small for gestational age (SGA)
children may suffer although conflicting results have been
published. Objective and hypotheses: The aim of this study
was to study psychomotor development (PD) in children born
SGA during the first two years of life in order to identify children
at risk as early as possible.Method: 108 cases borh SGA have been
studied between 3 months and 2 years of age. Girls: nZ59 (54.6%).
76 were born at term (six twins) and 32 were preterm (!37 weeks).
Catch up growth occurred in 65.3% of term and in 67.9% of
preterm children. Mean gestational age was 37.5 weeks. Length
was K2.7G0.5 SDS, weight was K2.45G0.8 SDS, and head
circumference was K2.1G1.1 SDS. SGA children suffering
perinatal comorbidity with a known negative impact on PD
were excluded in order to avoid confounding factors. PD was
evaluated by the Brunet Lezine test in a cross-sectional and
longitudinal study. Results were compared with normal controls
and expressed in SDS. Patients and controls have been evaluated
by the same psychologist. Results: Cross-sectional study. Mean
developmental quotient (DQ) was K1.1G1.2 SDS at a mean age
of 10.4G7.7 months of age (nZ108). DQ at different time points
were as follows K1.4G1.4 SDS at 3 months; K0.9G1.1 SDS at
6 months; K1.1G1.1 SDS at 9 months; K1.1G1.1 SDS
at 12 months; K1.0G0.7 SDS at 18 months; and K1.0G1.2
SDS at 24 months. When comparing with controls there were
significant differences at 3, 6, 12, and 24 months of age. Mean DQ
in SGA term children was K1.1G1.2 SDS at a mean age of 9.8G8
months and in preterm children was K1.3G1.1 SDS at a mean age
of 11.8G7 months without showing significant difference between
both groups. Longitudinal study. 30 SGA children had been
followed longitudinally showing the following results: K1.3G1.2
SDS at 4.2G1.9 months; K0.7G1.1 SDS at 7.3G2.0 months;
K0.9G1.2 SDS at 10.6G2.8 months; and K0.8G1.2 SDS at
14.6G4.1 months. Conclusion: A negative impact on psycho-
motor development in children born SGA has been observed early
495



after birth. During infancy psychomotor DQ is around – 1 SDS
with 23% of children showing values %2 SDS at 10 months of age.
Considering that confounding factors had been eliminated, SGA
can be considered a condition that have an early negative impact
on neurocognitive development and preventive measures should
be taken.
P3-1041
Patient with Classic Phenotype of Hypochondroplasia
and Deletion of the Gene SHOX
Mildred Domı́ngueza, Sonia Amorettib, Esther Roperob,
Ariadna Camposa, Marı́a Clementea, Diego Yestea, Paula Fernándeza

aHospital Vall d’Hebrón, Barcelona, Spain; bHospital de Mataró,
Mataró, Barcelona, Spain

Background: Hypochondroplasia is an osteochondrodyspla-
sia inherited in an autosomal dominant pattern that results in a
disproportionately short stature, characteristic facial features and
skeletal alterations such as lordosis and genu valgum. Haploin-
sufficiency of the fibroblast growth factor receptor 3 gene (FGFR3)
is responsible for 50–70% of the cases, but a negative result doesn’t
rule it out. Case presentation: We report an 11 years and
10 months old boy with family history of disproportionately short
stature and personal background of small for gestational age
(39 weeks, birth weight 2020 g (K3.2 S.D.), length 44.5 cm (K3.2
S.D.). He begins puberty at the age of 10. Physical examination:
weight: 37.6 kg (K0.53 S.D.), height 133.5 cm (K2.1 S.D.), sitting
height-to-standing height ratio (SH/S) 0.57 (O97), and Tanner IV
(20–20 cc). Clinical features suggestive of hypochondroplasia with
facial dysmorphia with frontal bossing, large hands with
enlargement of interphalangeal joints, short and wide fingers,
limited forearm supination and short limbs with rhizomelia, and
significant muscle hypertrophy. Complementary examination:
skeletal survey: rhizomelia, Madelung’s deformity, and widened
lumbar interpeduncular distance. Bone age: 14 years. Molecular
genetic analysis of FGFR3: negative. HCG-ARRAY: 0.045 Mb
deletion of the regulation region of the gene SHOX, found as well
in the mother and the siblings. Conclusion: In patients with
clinical features suggestive of hypochondroplasia and negative
result in molecular genetic analysis of FGFR3, defects in the gene
SHOX should be ruled out.
P3-1042
GH Treatment in Survivors of Paediatric Brain Tumors
Sukran Darcana, Nurhan Ozcana, Damla Goksena, Mehmet Kantarb,
Tuncer Turhanc, Nazan Cetingulb, Samim Ozena

aDepartment of Pediatric Endocrinology, Ege University, Izmir,
Turkey; bDepartment of Pediatric Oncology, Ege University, Izmir,
Turkey; cDepartment of Neurosurgery, Ege University, Izmir,
Turkey
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Background: Survival from brain tumors is increasing in
children and these patients will likely have severely GH deficiency.
Objective and hypotheses: To evaluate the effect of GH
treatment (GHT) in children treated for brain tumor successfully.
Method: Thirteen patients who received GHT after brain tumor
treatment were evaluated retrospectively. Height SDS, annual
growth rate SDS, height gain, and serum IGF1 levels were collected
at baseline and at the time of evaluation. Results: Mean age of
patients was 15.4G4 (five females and eight males). Eight (61.5%)
of the patients had medulloblastoma, 4 (30%) craniofarengeoma,
and 1 (7.7%) pinealoma. Patients with medulloblastoma and
pinealoma underwent chemotherapy and craniospinal radio-
therapy post-operatively. One case with craniofarengeoma under-
went cranial radiotherapy because of recurrence. At the time of
diagnosis, 77% were pre-pubertal, 27% were pubertal and height
SDS was K1.5G1.7. Mean time to initiation of GHTand duration
of GHT was 38.6G15.5 and 33.5G17 months respectively. Height
SDS, growth velocity SDS and IGF1 SDS was K2.3G1.6, K3.2G
2.4, and 1.8G0.6 at baseline respectively. During GHT height SDS
for the first, second and third year was K1.1G1.2, K0.6G1.3, and
K0.9G1.2. IGF SDS was between K0.2 and C0.4 SDS during
treatment. Delta height SDS was C1.1 SD. Four patients reached
final height during the time of evaluation and are receiving GHT in
adult dose. Their final height were K1.2G1.5 SDS. GHT was
discontinued in 6 patients (recurrence: 2, final height access: 2,
poor treatment adherence: 1, and non-responsive: 1). Recurrence
was observed in two patients with pinealoma and medulloblas-
toma. Conclusion: Children with brain tumor after remission
should be monitored for GH and other pituitary hormone
deficiencies to increase final height.
P3-1043
GH Deficiency in a Patient with 4p16 Deletion:
An Infrequent Association with Wolf–Hirschhorn
Syndrome
Ioulia Polychronia, Maria Xatzipsaltia, Helen Fryssirab,
Lela Stamogiannoua

aFirst Department of Pediatrics, P. & A. Kyriakou Children’s
Hospital, Athens, Greece; bDivision of Medical Genetics, Aghia
Sophia Children’s Hospital, National and Kapodistrian University of
Athens, Athens, Greece

Background: Wolf–Hirschhorn syndrome (WHS) is caused
by variably-sized deletion of chromosome 4 involving 4p16 whose
typical craniofacial features are ‘Greek warrior helmet appearance’
of the nose, microcephaly and prominent grabella. Almost all
patients show mental retardation and growth delay. Case
presentation: We report on a patient carrying a 4p16 deletion
and GH deficiency treated with recombinant human GH (rhGH).
The patient is male, born at tem (birth weight 2810 g and length
50 cm) with normal perinatal events. His mother has type 1
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diabetes mellitus on intensive insulin therapy. Developmental
delay was evident since the first months of life. At the age of 5 years
he referred to us due to short stature 87 cm (K4.99 SDS), delayed
bone age 3 10/12 years and impaired growth velocity 3 cm/year.
On physical examination he had generalized hypotony, dys-
morphic features (microcephaly, hyperthelorism, prominent nasal
bridge and glabella, epicanthus, micrognathia, and cleft palate)
psychomotor development (IQ !30), and systolic murmur 3/6.
Owing to growth retardation GH reserve was investigated by both
L-DOPA and glucagon GH provocative tests (GH peak 6.29 and
8.06 ng/ml respectively). Both tests showed GH deficiency. He was
on treatment with levothyroxine for 2 years. Thyroid ultrasound
showed small shaped thyroid gland while heart and abdominal
ultrasonographic evaluations were normal. Brain MRI showed
small anterior pituitary gland. Conventional chromosome analysis
of peripheral blood lymphocytes showed a karyotype 46,XY. Array
CGH was performed showing deletion of chromosome 4 involving
4p16.3–p16.2, sized 4.7 Mb associated with WHS. RhGH
treatment in a dose of 0.025 mg/kg per day was initiated. At the
end of the first year of treatment, the patient’s growth velocity
reached 7.8 cm/year. Conclusion: We describe the second case
of a boy with WHS and GH deficiency. Although WHS
associated with GH deficiency is extremely rare it should be
included in the workout as GH replacement therapy may promote
patients’ growth.
P3-1044
Value of Alkaline Phosphatase Assay in Short Stature
Exploration
Alexandre Naccache, Claire Gayet, Marie Claire Wieliczko,
Mireille Castanet

Endocrinology Unit, Department of Pediatrics, University Hospital
of Rouen, Rouen, France

Background: Short stature is a common reason for pediatric
endocrinologist consultation, but in many cases, no cause can be
identified. Childhood hypophosphatasia has widely variable
clinical features from short stature to low bone mineral density
with skeletal deformities, and the place of serum alkaline
phosphatase (ALP) activity assay could be raised as etiological
exploration is not consensual Objective and hypotheses: The
aim of our study was to evaluate the ALP levels in a cohort of short
stature children. Method: Children referred in our teaching
hospital of Rouen for evaluation of short stature (height !K2 S.D.,
or decreased growth velocity O1 S.D.) from the 1st January 2010 to
31th December 2014 were included in the present retrospective
study. Children were eligible when a GH stimulation test and an
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ALP assay were performed. Anamnestic, auxological, biological,
and radiological data were collected. Results: 167 children (101
boys and 66 girls) were included at a mean age referral of 8.6 years
old (0.5–18) with a mean height at K2.4 S.D. (K5 to 0.5). Whereas
the majority of patients revealed normal ALP level, 12 showed low
ALP levels (i.e. !120 U/ml) (67–119), among whom four had a
somatotropin deficiency. None of them demonstrated radiological
abnormalities or skeletal deformations. Seven among the 12
patients had a second ALP assay revealing for five of them normal
ALP level, mostly concomitant with an acceleration of growth
velocity. No controls were available up to now for the others
children. Conclusion: Abnormal ALP activity was observed in
7.1% studied patients suggesting that hypophosphatasia could be a
rare cause of short stature and that ALP assay need to be
performed until further studies in larger population confirm this
hypothesis.
P3-1045
Small for Gestational Age Incidence in One of the
Regions of the Russian Federation
Irina Petrova, Marina Shtina, Tatiana Kovalenko

Izhevsk State Medical Academy, Izhevsk, Udmurt Republic, Russia

Background: Intrauterine growth retardation (small for
gestational age (SGA)) is connected with perinatal morbidity,
neurological pathology and stature. Objective and hypotheses:
The aim of our study is to estimate the incidence of SGA and its
consequences in newborns and infants at the age 1. Method: The
incidence of SGA among newborns in the Udmurt Republic (the
region of the European part of the Russian Federation) has been
studied. SGA has been diagnosed according to National standards:
birth weight and/or length below the 10th percentile for
gestational age. Results: 208 155 infants were born in the republic
during the period of 2005–2014. High incidence of SGA (151.9G
0.8/1000 newborns) has been observed, including in full-term
newborns 153.7G0.7 and premature 122.6G3.0 (P!0.001).
There is a trend towards a reduction in the incidence of SGA in
recent years: within the period of 2005–2010 – 160.9G1.1; within
the period of 2011–2014 – 140.2G1.2 (P!0.001). Clinical
examination of 500 newborns has shown that SGA is connected
with perinatal pathology of the nervous system (84.8G1.6%),
perinatal infections (50.6G2.2%), and metabolic disorders
(26.0G1.9%). SGA consequences in infants at the age of 1 are
the low rates of physical development (22.8G1.9%). Conclusion:
Our study indicates the high incidence of SGA that involves other
medical problems.
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P3-1046
Final Height in Patients with and without Pituitary
Abnormalities Detected by MRI and/or CT Treated
with GH
Maria Cláudia Schmitt-Lobe, Paula Webster, Roberta Webster

Regional University of Blumenau, Blumenau, Santa Catarina, Brazil

Background: GH deficiency (GHD) occurs due to different
aetiologies, morphological abnormalities in pituitary, or mutations
leading the individual to lose the genetic growth potential. The
pituitary dysfunction can be as GHD alone or associated with
other hormones deficiencies. Patients with abnormalities in
pituitary may present a greater height loss than others and
couldn’t reach the target height (TH) according to final height
(FH). Objectives: To evaluate the FH of patients with pituitary
dwarfism treated with GH. Correlate to the initial height, with FH
and the TH of the patients. To compare the gain of height until FH
in patients with and without pituitary abnormalities changes
detected by MRI and/or CT treated with GH. Materials and
methods: A quantitative longitudinal study was conducted
through analysis of medical records of patients treated with GH,
in the period 1993–2014 at a single service. Inclusion criteria for
the study were patients who have reached FH. Initial H-SDS,
FH-SDS, TH-SDS, and DH-SDS, were obtained and made
comparison between patients who did and who did not pituitary
abnormalities detected by MRI/CT. Comparisons between means
and medians of the initial H-SDS, FH-SDS, and TH-SDS were
made. Results: 34 patients was evaluated, 18 males. 25 without
pituitary abnormalities. Highest prevalence of pituitary hypoplasia.
There was a significant difference between initial H-SDS in patients
with pituitary abnormalities compared in patients without pituitary
abnormalities, but no difference were found in FH-SDS in these
groups. Although DH-SDS in patients with pituitary abnormalities
was biggest than the other group, no significant difference was
found. All patients reached TH-SDS. Conclusion: H-SDS in
patients with pituitary abnormalities were worse than without
pituitary abnormalities at diagnoses. In both groups of patients,
FH reached according TH.
P3-1047
Congenital Heart Disease and its Effects on Growth in
Children
Ileana Puiua, Veronica Elena Mariaa, Alexandra Oltea Puiub

aUniversity of Medicine and Pharmacy, Craiova, Romania; bClinical
Emergency Hospital, Craiova, Romania

Background: Children with congenital heart disease (CHD)
are predisposed to growth failure, due to the decreased intake of
nutrients and also due to the increased energy requirements.
Growth failure represents a frequent cause of increase of both
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morbidity and mortality in children with CHD. Objective and
hypotheses: Assessment of physical development in children
with CHD and identification of significant factors that influence
z scores. Method: We monitored the severity of the growth and
development disorders in children with various types of CHD. We
followed up the prevalence of growth failure in 117 children with
CHD, aged 1 month and 10 years. In all cases we evaluated the
demographic factors, clinical factors, socio-economic level, and the
nutrition history. We performed anthropometry and then,
calculated the z score for weight, height, and weight/height,
using WHO-2007 reference values. Results: From a total of 117
children with congenital heart disease (72 boys and 45 girls), 39
children (33.3%) presented a normal z score, 78 children (66.6%)
presented malnutrition: 20 children (25.6%) mild malnutrition
(K2!z score !K1), 24 children (30.8%) moderate malnutrition
(K3!z score !K2), and 34 children (43.6%) severe mal-
nutrition (z score !K3). Weight-for-age z-score was %K2 for 75
children (44.38%), weight-for-height was %K2 for 48 children
(28.4%), and height-for-age was %K2 for 72 children (42.6%).
Comparing z scores we have identified a significant difference
(P!0.01) between averages of height-for-age z-scores and
statistically highly significant (P!0.001) for weight-for-age
z-scores between children born prematurely and eutrophic
children. The presence of heart failure (HF) influenced negatively
the physical development in children with CHD, PZ0.0001 in
weight-for-age z-score and PZ0.015 in height-for-age z-score.
Inappropriate food selection has been negatively correlated with
physical development (P!0.05, 95% CI). Conclusion: Children
with CHD often present growth failure, therefore, is very
important to monitor the nutritional status in these children, in
order to prevent occurring and enhanced of deficits.
P3-1048
A Rare Cause of Short Stature: the Floating Harbor
Syndrome
Simon Kayemba-Kay’sa,b, Odile Mailletb, Anne Heronb

aPaediatric Endocrinology Unit, Victor Jousselin Hospital, Dreux,
France; bUnité de Recherche Clinique URC28, Victor Jousselin
Hospital, Dreux, France

Background: Short stature has several causes ranging from
complex hormonal deficiencies mostly related to pituitary gland
genetics, to idiopathic and environmental causes such as maternal
smoking in pregnancy, etc. Floating harbor syndrome is a rare
genetic disorder characterized by short stature, delayed bone age,
mild to moderate mental retardation, retarded speech develop-
ment, and typical facial dysmorphic features. The syndrome is
caused by heterozygous mutations in exon 34 of the Snf2-related
CREBBP activator protein (SRCAP) gene encoding the core
catalytic component of the multiprotein chromatin-remodeling
SRCAP complex. The encoded ATPase is necessary for the
incorporation of the histone variant H2A.Z into nucleosomes.
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It plays a key role in regulating cell growth and division, and is
important for normal development. Objective and hypotheses:
Identify the cause of short stature in a child with dysmorphic
features and delayed speech development.Method:We report the
case of 53-month-old boy with severe short stature (K3.5 SDS),
associated with micropenis, speech delay, hearing impairment,
and dysmorphic features compatible with floating harbor
syndrome. He was term born with normal BW (3.220 kg), short
BL (46 cm), and normal HC (36 cm). Family history was
remarkable with two elder sisters aged 17 and 15 years who are
short stature (145 cm). Endocrine screening revealed (peak GH:
12.60 mUI/l; IGF1: 86 ng/ml; and IGFBP3: 2640 ng/ml; normal
urea and electrolytes, normal thyroid and liver function tests, LH:
0.3 UI/l; FSH: 0.5 UI/l; PRL: 10 ng/ml; cortisol: 298 nmo/l; fasting
blood sugar: 4.47 mmol/l; and negative celiac screening, BA:
3 years and normal head MRI. Results: The SRCAP gene analysis
by direct sequencing method was performed in all family
members, but it revealed a previously described heterozygous
mutations c.7303COT (p.arg2435*) mutation in the SRCAP gene
(de novo) only this patient. SHOX gene study was unremarkable.
The child has been started on GH. Conclusion: Floating harbor
syndrome is rare, characteristic features are particular and should
lead to its diagnosis. GH therapy has proved beneficial in treated
patients, regular screening for celiac disease is mandatory.
P3-1049
Correlations Between IGF1 Levels and
Anthropometrical Parameters in Children
Under GH Therapy
Simona Hutua, Raluca Popb, Ionela Pascanua,b

aDepartment of Endocrinology, Mures County Hospital, Targu
Mures, Romania; bDepartment of Endocrinology, University of
Medicine and Pharmacy Targu Mures, Targu Mures, Romania

Background: GH therapy is used to treat a series of growth
disorders in childhood. No recent studies are available in our
country regarding the influence of GH after more than 1 year of
treatment in children with growth failure. Objective and
hypotheses: The aim of our study is to evaluate the effects of
GH treatment and to find out if there is any relationship between
IGF1 increment and growth velocity (GV), weight, and BMI in
children with growth failure caused by GH deficiency, Turner
syndrome and those born small for gestational age.Method: Type
of study: retrospective; target population: children 3–16 of age with
short stature; sample: composed of 45 children (group 1) with
short stature diagnosed in Mures County Hospital and treated
1 year with GH; 29 children (group 2) continued the treatment
until 2 years. Variables: age, sex, height SDS (H-SDS), GV, weight,
BMI, and IGF1 before, after 1 year, and after 2 years of treatment.
Statistical analysis used Microsoft Office Excel. Results: In our
study GH treatment increased the H-SDS (first group: from K3.18
to K2.64 S.D. and second group: from K3.13 to K2.15 S.D.) and
IGF1 levels (first group from K1.69 to C0.14 S.D. and second
group from K1.75 to C0.26 S.D.). GV in 1 year GGH therapy had
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a mean velocity of 8.41 cm/year while in the second year of
treatment GV decreased to 7.02 cm/year. We also had a
semnificative correlation between IGF1 increment and height
and weight increade (rZ0.69, P!0.001) but without a semnifi-
cative correlation between IGF1 and GV (rZ0.26, PZ0.08).
Conclusion: Daily GH treatment in short children demonstrated
increased GV and increased IGF1 levels with significant result on
anthropometric parameters in the first year of treatment.
P3-1050
BMI and Total Cholesterol are Negative Predictors of
Peak Stimulated GH in Han Children with Short
Stature
Su Wu, Wei Gu, Ziyang Zhu, Shining Ni, Xing Shi, Qianqi Liu

Nanjing Children’s Hospital, Nanjing Medical University, Nanjing,
China

Background: BMI has a negative impact on spontaneous and
stimulated GH secretion in children, but the impact of BMI and
free fatty acids (FFA) on peak stimulated GH values in Han
children with short stature is unknown. Objective and
hypotheses: To assess the effects of BMI and FFA on peak GH
values in Han children with short stature. Method: This was a
retrospective, cross-sectional study. We used arginine–clonidine
test to analyse the GH–IGF1 axis in 657 Han children aged 2–16
years with short stature. Results: BMI–SDS and total cholesterol
(TC) were the only significant and negative predictors of peak GH
(stepwise multiple regression; PZ0.000; PZ0.004). Increased
BMI–SDS was associated with increased incidences of GHD and
CGHD (c2; PZ0.000; PZ0.000), the incidence of CGHD
increased sharply with a BMI–SDS O2. Significant differences in
BMI–SDS; TC and triglyceride (TG) levels were found among the
peak GH categories (ANOVA; PZ0.000, PZ0.007, and PZ0.001).
Conclusion: Our data confirm that BMI and TC have a negative
impact on the peak GH response to arginine–clonidine testing, the
effects are particularly strong in obese children.
P3-1051
A 4-Month-Old Boy with Beckwith Wiedemann
Syndrome
Aleksandra Janchevskaa, Velibor Tasica, Zoran Guceva,
Nadine Bachmannb, Carsten Bergmannb

aMedical Faculty Skopje, University Children’s Hospital, Skopje,
Macedonia; bBioscientia Institute for Medical Diagnostics, Center
for Human Genetics, Ingelheim, Germany

Background: Beckwith Wiedemann syndrome (BWS) is an
overgrowth disorder with vari-able phenotype (hemihypertrophy,
macroglossia, visceromegaly, malformations, and hypo-glycaemia
499



in 30–50%) and predisposition for tumors, during the second part
of pregnancy and first few years of life. Objective and
hypotheses: Molecular characterisation of a patient with BWS
was perfor-med to ensure adequate clinical management. This
analysis revealed the most common form of BWS due to loss of
methylation in KvDMR1 in presence of a normal H19-DMR
methylation. Method: We present a 4-month-old boy with
overgrowth and longitudinal hemihypertrophy of tongue and left
cheek delivered with Elective Section Cesarean (ELSC) due to fetal
macrosomia. His birth weight was 4600 g (C3.0 SDS), 98.6th
percentile and birth length 53 cm (C1.25 SDS), 90th percentile.
The boy had 9.9 kg (C3.5 SDS) and height 68 cm (C2.3 SDS) at
4 months, both at 99th percentile. There was a difference of 1 cm
circumference between his left and right leg, but not in their length
or in arms. Diagnostic assessment was achieved according to
clinical features, ultrasound survey, biochemical, and molecular
analysis. Results: Performed tongue, cardiac, abdominal, and
renal ultrasound scans (USS) showed: longitudinal left hemi-
hypertrophy of tongue tissue, round heart shape with mild aortal
valve stenosis, mild hypertrophy of liver and moderate hyper-
trophy of kidnies, especially left one. A brain ultrasound was
uneventful, but on MRI were prominent both frontoparietal
subarachnoideals more than 5 mm. Karyotype was normal male,
46,XY. No evidence of clinical or biochemical parameters for
hypoglycemia. Molecular analysis revealed hypomethylation of
KvDRM1 (LIT1) in chromosome 11p15 region and normal
methylation pattern for H19 with estimated tumor risk of 1–5%.
Conclusion: We present a patient with BWS phenotype
associated with molecular confirmation of loss of function in
specific gene in the imprinting cluster and low risk of embryonal
tumors. The overall estimation will predict his clinical
management.
P3-1052
MEGHA: Observational Study on Prescription of the
GH Saizen in Adults in France
Christine Corteta, Michel Pugeatb, Laurence Fresneauc,
Jean-Louis Sadould, Jacques Younge, Jean-Claude Souberbiellef,
Philippe Chansone

aHôpital Claude Huriez, CHRU de Lille, Lille, France; bHôpital
Neurologique Pierre Wertheimer, CHU de Lyon, Lyon, France;
cMerck Serono S.A.S, Lyon, France; dHôpital de l’Archet, CHU de
Nice, Nice, France; eCHU de Bicêtre, AP-HP, Paris, France; fHôpital
Necker Enfants Malades, AP-HP, Paris, France

Background: Final results from MEGHA study required by
Health French Authorities (HAS). Objective and hypotheses:
Objectives are to carry out longitudinal follow-up during
maximum 5 years of AGHD patients treated with Saizen, with a
description of prescription modalities, demographic and clinical
characteristics, patient compliance, product safety, and quality of
life. Method: MEGHA is a multicentric study, with prospective
follow-up of patients every 6 months during the first year then
500
every 12 months in the subsequent years. Results: 90 GH-
deficient patients (45 women; 49 childhood acquired deficiency
(CO-group), 41 adulthood (AO-group), 31, 8G13 years;
26.4 kg/m2) were enrolled between December 2003 and October
2007. 94% of patients had at least one GH stimulation test. IGF1
was !K2 SDS in 62.5 and 41.7% of CO-group and AO-group
patients. 95.6% of patients had at least one associated hypopitui-
tary deficiency. Initial GH dose was between 0.15 and 0.3 mg/day
for 51.4% of patients and !0.15 mg/day in 27.1% (median
0.24 mg/day). In 1 year after inclusion, IGF1 remains !K2 SDS
for 48% of CO-group patients and 5% of AO-group. BMI, WHR,
BP levels, lipids, and glycaemia were not significantly changed.
The total mean treatment exposure was 39.8G22.7 months. 50%
of patients discontinued their treatment at a median of 13 months
after inclusion. An improved quality of life (PGWB questionnaire)
was observed for the first 6 months with a subsequent stabilization
particularly for AO-group. 13 patients had treatment-related
adverse events (no serious AE) leading to treatment discontinu-
ation in three patients. Conclusion: In the great majority,
prescription recommendations for Saizen in adults are observed
and the treatment is well tolerated. Beside GH dose adaptation to
improve IGF1 treatment response, adherence is probably key.
Funding: This work was sponsored by Merck Serono.
P3-1053
Comparative Study of Low-Dose GH Treatment in
Children with Idiopathic Short Stature and GH
Deficiency
Hwalrim Jeonga, Eunbyul Kwonb, Haesang Leeb, Jinsoon Hwangb,
Jungsub Limd, Youngseok Shimc

aSchool of Medicine, Gyengsang National University, Jinju, Republic
of Korea; bSchool of Medicine, Ajou University, Suwon, Republic of
Korea; cSchool of Medicine, Hayllm University, Dongtan, Republic
of Korea; dKorea Cancer Center Hospital, Seoul, Republic of Korea

Background: Idiopathic short stature (ISS) is defined as short
stature of unknown origin. It is apparently not associated with GH
deficiency (GHD). High-dose GH treatment is considered to be
more beneficial in children with ISS than in those with GHD.
However, responses to GH in children with ISS are highly variable
and dose-dependent, and the optimal treatment is controversial.
Aims: To compare the effects of low-dose GH treatment in
children with GHD vs ISS.Methods: This retrospective study was
conducted at Ajou University Hospital, Korea. Patients diagnosed
with GHD (nZ66) or ISS (nZ35) and subsequently treated with
low-dose GH over a 2-year period (0.22 mg/kg per week, six times
per week) were evaluated. We reviewed their auxological data,
laboratory findings, and responses to GH and analysed the clinical
factors associated with 1st year changes in the height SDS and
growth velocity. Results: No differences were observed in the
pretreatment height SDS, IGFBP3 SDS, mid-parental height, BMI,
or bone age delay between the GHD and ISS groups. However, the
ISS group had a higher IGF1 SDS and stimulated peak GH levels
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than did the GHD group. Low-dose GH did not affect the growth
velocity in the ISS group, although a significantly greater 1st-year
D height SDS was observed in the ISS group than in the GHD
group (0.82G0.32 and 0.67G0.31, respectively; P!0.05). Age was
negatively associated with first-year growth velocity and D height
SDS in both groups. Conclusions: Low-dose GH was similarly
effective between children with ISS and GHD. Early intervention
with GH is the most appropriate therapeutic option to obtain
optimal responses in both ISS and GHD.
P3-1054
To Investigate the Changes of Hormone Levels and
Body Composition in Pubertal Children with Growth
Retardation: a Clinical Controlled Study
Su Wu, Qian-qi Liu, Wei Gu, Zi-yang Zhu, Xing Shi, Shi-ning Ni

Department of Endocrinology, Nanjing Children’s Hospital, Nanjing
Medical University, Nanjing, China

Background: Adolescent growth spurt is the fast and intense
increase in the rate of growth in height and weight that occurs
during the adolescent stage of the human life cycle.Objective and
hypotheses: To investigate the changes of hormone levels and
body composition in pubertal children with growth retardation.
Method: A non-randomised clinical controlled study was
conducted in 208 cases (males 122, 10–14 years and females 86,
8–13 years) with growth retardation who were divided into two
groups. Pubertal group (Tanner stages II–IV) included 104 cases,
while prepubertal group (Tanner stage I) included 104 cases with
matched age and sex frequencies. All patients received the clinical
evaluation of height, weight, and pubertal stage by pediatric
endocrinologists. All of those patients underwent GH stimulation
testing after overnight fast, with a combination of arginine and
clonidine. And blood biochemistry, thyroid function, insulin,
C-peptide, IGF1, and bone age were measured. The statistical
analysis was performed using SPSS 19.0. Comparisons between
two groups were performed using t-test. A P value !0.05 was
considered statistically significant. Results: Compare with the
prepubertal group, the mean peak GH of pubertal group was
increased slightly but insignificantly (PZ0.821), the level of IGF1
was increased significantly (1.48 times, PZ0.000), and height SDS
of puberty group increased by 0.39 SDS (PZ0.001), while bone age
increased by 1.3 years (PZ0.000). Levels of insulin, C-peptide, and
blood glucose of pubertal group were in normal range and
increased significantly (PZ0.003, PZ0.003, and PZ0.014). All of
pubertal group had normal thyroid function, TSH level was
increased slightly but insignificantly (PZ0.625), FT4 level was
decreased slightly but insignificantly (PZ0.082), while FT3 level
increased significantly (PZ0.002). Blood lipid level remained
constant, but the BMI was increased (PZ0.044) in pubertal
subjects. Furthermore, we divided our cases by sex, BMI of
pubertal females increased significantly (PZ0.007), and BMI of
males increased slightly and insignificantly (PZ0.406). TSH of
54th Annual Meeting of the ESPE
puberty males decreased slightly and insignificantly (PZ0.559),
and TSH of puberty females remained constant (PZ0.973).
Conclusion: The reaction of GH–IGF1 axis in children with
growth retardation was poor during puberty. The height increased
in pubertal group slightly, while bone age increased significantly,
and growth time reduced, for pubertal children with growth
retardation, treatments are urgent.
P3-1055
The Effect of BMI in Reducing Risk of Refractory
Seizure due to Probable Lipoid Tissue Factors
Setila Dalili, Vahid Aminzadeh, Shahin Koohmanaee,
Yalda Ashoorian, Afagh Hassanzadeh Rad

School of Medicine, Pediatric Growth Disorders Research Center,
17th Shahrivar Hospital, Guilan University of Medical Sciences,
Rasht, Iran

Background: Refractory epilepsy (RE) is a neurological
disease, which affect relatively 20–30% of epileptic patients.
Although, previous studies noted obesity as the leading factor
for maladaptive processes for exacerbating chronic diseases such
as epilepsy, multiple sclerosis and Alzheimer’s disease. On the
other hand, enough endocrine products such as leptin by adipose
tissue is effective in epilepsy. We aim to assess the effect of BMI in
reducing risk of refractory seizure due to lipoid tissue factors.
Materials and methods: This is a matched population-based
cross-sectional case–control study which consisted of cases
(patients with refractory epilepsy) and control (healthy children).
Data were gathered by a form including demographic charac-
teristics, types of epilepsies, predominant time of epilepsies,
therapeutic approach, frequency of epilepsies, time of disease
onset, and anthropometric indices. The same group of researchers
measured anthropometric indices and transformed them into
Z-scores. Data were reported by statistical tests in SPSS 19. Results:
There was no significant difference between sex groups regarding
anthropometric indices (PO0.05) generalized and focal types of
epilepsies were noted by 57.5 and 38.75% of patients respectively.
Daytime epilepsies happened in 46.25% of patients and 33.75%
noted no predominant time for epilepsies. Clinicians indicated
poly-therapy for the majority of patients (92.5%) and 36–72
months were the most common onset times for epilepsies.(32.5%).
Results showed that lower onset time indicated lower frequency of
refractory epilepsies. Although, there was significant difference
between Z-height and predominant time of epilepsies but, results
showed no significant relation between types of epilepsies and
frequency of epilepsies with anthropometric indices (PO0.05).
In multivariate regression analysis by backward LR, results noted
Z-weight and birth weight as the predicting factors of refractory
epilepsies. Conclusion: According to results, it seems that this
effect may be because of leptin. Therefore, researchers recommend
further investigations regarding this issue in children with
epilepsy.
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P3-1056
GH Treatment for Idiopathic Short Stature
Renata Markosyan

Yerevan State Medical University, Yerevan, Armenia

Background: The purpose of this study was to analyse
characteristics and evaluate the effectiveness and safety of
treatment with recombinant GH (rGH) in children with idiopathic
short stature (ISS). Method: Patients (nZ54) were evaluated
prospectively. Treatment was received by 27 patients with ISS
during 1 year. The administration was done by the accepted
methodology. The effectiveness of treatment was evaluated based
on change in growing speed, growth SDS and bone age
maturation. Results: The mean age of children was 8.0G2.7
(3.0O12.0) years. Their height SDS were K2.9G0.55 (K4.8O
K2.2) and bone age delayed on 1.6G1.2 (0O3.6) years. Height
velocity SDS were K1.54G1.39 (K4.92O1.15). SDS of IGF1 was
K0.39G0.3 (K2.3O1.5). In this group were found that 22.2%
patients had low level of IGF1. We also found that 16.7% of these
patients had low level of IGFBP3. Analysed MRI investigation of
brain we identified that 81.8% of this patients had normal brain
MRI, hyphopisis hypoplasia had 13.7% of patients, in 4.5% cases
we found the empty sella turcica. We also analysed the
effectiveness and safety of treatment with rGH. There was an
improvement in absolute growth at 6 as well as 12 months period
of treatment (PZ0.02; PZ0.03).The same was found for growth
SDS (PZ0.02; PZ0.03). Effectiveness of rGH therapy on bone age
maturation also showed improvement among children (PZ0.01;
PZ0.02). Concurrently, we have analysed the effectiveness of
treatment on the following indicators: the level of IGF1 was
increased (PZ0.03; PZ0.03). The same improvement was in
IGFBP3 levels (PZ0.03; PZ0.03). Conclusion: It can be
concluded that the treatment with rGH to patients with ISS is
beneficial as it improves height. During the treatment there were
no any changes in indicators of kidney’s function, indicators of liver’s
function as well as the indicators of carbohydrate metabolism.
P3-1057
The Frequency Study and the Aetiological Profile of
Short Stature in 2–15 Years Old Children Admitted in
Endocrinology Clinic of 17 Shahrivar Hospital, Rasht,
Between 2008 and 2013
Shahin Koohmanaee, Setila Dalili, Romisa Majdi

School of Medicine, Pediatrics Growth Disorders Research Center,
17 Shahrivar Hospital, Guilan University of Medical Sciences, Rasht,
Iran

Background: Short stature is a common problem in children.
This study aimed to determine the cause of short stature in
children in Rasht is 2–15 years.Methods: This study was done on
148 children aged 2–15 years with short stature in 2008–2011
shorter 17 Shahrivar patients have been conducted. Demographic
characteristics of children, child, and family history of the disease,
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blood tests, hormone stimulation test growth, physical exami-
nation, radiographs of the wrist were recorded for each child. Data
were analysed using the software SPSS 19. Results: The study
population included 64 females and 84 males, mean age of males
and females, respectively, 8.07C4.12 and 9.48C3.77 years. 148
children, bone age, bone age vs chronological age in 26 cases and
122 cases of bone age less than chronological age. Short stature in
children 53.4%, respectively, after which growth hormone
deficiency vitamin D3 13.5%, temperament 7.4%, hypothyroidism,
7.4%, short of genetics 6.8%, and due to Turner syndrome 4.1%,
which was statistically significant difference between the two sexes
was found to cause short stature. People with hypothyroidism and
GH deficiency, significantly lower mean bone age compared with
thosewith constitutional short stature or genetics or a lack of vitamin
D3. Conclusion: Based on the findings of this study have, the most
common cause stunting of GH deficiency has been studied.
P3-1058
Cystic Encephalomalacia and Infantile Spasm as a
Complication of Transient and Mild Hyperinsulinemic
Hypoglycemia
Ahmet Anika, Ayse Anikb, Tolga Unuvara, Ayse Fahriye Tosunc,
Siar Dursunc, Abdullah Baris Akcanb, Yasemin Durumd,
Munevver Kaynak Turkmenb

aDepartment of Pediatric Endocrinology, Faculty of Medicine,
Adnan Menderes University, Aydin, Turkey; bDepartment of
Neonatology, Faculty of Medicine, Adnan Menderes University,
Aydin, Turkey; cDepartment of Pediatric Neurology, Faculty of
Medicine, Adnan Menderes University, Aydin, Turkey;
dDepartment of Radiology, Faculty of Medicine, Adnan Menderes
University, Aydin, Turkey

Background: Although it is known that hypoglycaemia could
cause severe negative effects on brain development and also
infantile spasm, it has not been reported that transient
hyperinsulinaemic hypoglycaemia, which spontaneously improves
over a short time, may cause infantile spasms. Infantile spasm is a
disorder of early childhood typically seen in first year of life
characterized by the occurrence of sudden, brief, generally bilateral
and symetric motor spasms of muscles of the trunck, neck, and
limbs. Infantile spasms are classified as idiopathic or symptomatic.
The most common form – symptomatic infantile spasms – is due
to prenatal, perinatal or postnatal insults. Case presentation: A
3140 g, full-term baby was admitted with poor sucking and feeding
difficulty on the postnatal 2nd day. The patient was followed-up
with the diagnosis of hyperinsulinaemic hypoglycaemia and
intravenous glucose infusion (15 mg/kg per min) was adminis-
tered, but due to the persistence of hypoglycaemia, diazoxide
treatment was initiated. Hypoglycaemia was not observed under
diazoxide treatment and the drug was gradually decreased;
treatment was terminated on the 21st day. The patient was
continuously normoglycaemic during follow-up and admitted
with flexor spasms on the 45th day. A modified hypsarrhythmia
pattern was detected in the electroencephalography. On cranial
magnetic resonance imaging, diffuse cystic encephalomalacia areas
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were observed in the temporoparietal white and gray matter. The
convulsions were not completely controlled with ACTH and
vigabatrin treatments, and topiramate and valproate were
administered, by which convulsions were partially controlled.
Conclusion: The present case report emphasized that even HH is
short-term and transient; i) it could cause cerebral damage, ii) it
could present as infantile spasms in the late period, and therefore,
iii) long-term follow-up is important for these patients.
P3-1059
Hyperglycemia Preceded by Neonatal Hyperinsuli-
nemic Hypoglycemia in Infants with Novel HNF1A
Mutations
Jana Malikovaa, Barbora Obermannovaa, Klara Rozenkovaa,
Lenka Dusatkovaa, Petra Dusatkovaa, Lise Bjørkhaugb,
Ingvild Aukrustb, Jan Lebla, Stepanka Pruhovaa

aDepartment of Pediatrics, 2nd Faculty of Medicine, Charles
University in Prague and University Hospital Motol, Prague, Czech
Republic; bDepartment of Clinical Science, KG Jebsen Center for
Diabetes Research, University of Bergen, Bergen, Norway

Background: Neonatal hyperinsulinaemic hypoglycaemia
(HH) has recently been recognized as a consequence of mutations
in HNF1A, which also cause maturity-onset diabetes of the young
(MODY) later in life. Aims: To report phenotypic and genetic
investigations of two patients with functional characterisation of
identified mutations in HNF1A. Case reports: Two unrelated
patients presented with HH requiring i.v. glucose administration
during the neonatal period. Patient 1 repeatedly developed
hyperglycemia with ketonuria during acute respiratory infections
in infancy. Fasting glycaemia of 7 mmol/l was observed in patient
2 at the age of 18 months. Positive family history of diabetes was
reported in both families. Methods: DNA was analysed by
directed sequencing. Thereafter, the pathogenic effect of the novel
HNF1A mutations on normal HNF1A function was assessed by
transcriptional activation assay in transfected HeLa cells, and
DNA binding studies using in vitro expressed (TnT) proteins and
analysed by electrophoretic mobility shift analysis. Results: Two
novel mutations in the HNF1A gene were detected: patient 1
carried p.Leu254Gln and patient 2 p.Asn62fs. Both mutations
segregated with b-cell defect within the families. Functional
investigation of the p.Leu254Gln and p.Asn62fs mutation
demonstrated severely reduced transcriptional activity (w20 and
w0% activity) compared to WT HNF1A (100% activity)
respectively. Both of the in vitro expressed mutant proteins failed
to bind to an HNF1A site in the rat albumin promoter.
Conclusion: Complex characterisation of two patients suggests
that the capacity of b-cells to respond to high demands on insulin
secretion may be impaired due to mutations in HNF1A at an early
age. Our clinical and functional analyses confirm the role of
HNF1A in pathogenesis of HH and emphasize the importance of
molecular genetic testing of the HNF1A gene in patients presented
with hyperinsulinaemic hypoglycaemia. Funding: Internal Grant
Agency of Czech Ministry of Health (NT11402).
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Transient Congenital Hyperinsulinism and Renal
Fanconi Syndrome
Corinna Melanie Brichtaa, Martin Pohla, Ekkehart Lauscha,
Jürgen Kohlhaseb, Natascha van der Werf-Grohmanna,
Michael Wurma, Alexandra Krausea, Karl Otfried Schwaba

aUniversity Hospital Freiburg, Freiburg, Germany; bCenter for
Human Genetics Freiburg, Freiburg, Germany

Background: Congenital hyperinsulinism is the most
common cause of persistent hypoglycaemia in early infancy.
Mutations in theHNF4A gene lead to transient hyperinsulinism in
early infancy and maturity-onset diabetes of youth (MODY1),
later in life. Fanconi syndrome is a generalised dysfunction of the
renal proximal tubule with a loss of glucose, amino acids,
phosphate, low molecular weight proteins, bicarbonate and
urate, causing growth failure and rickets in childhood. Case
reports: Patient 1: full-term female infant with normal birth
weight presented with recurrent neonatal hypoglycaemia and
hypoglycaemic convulsions because of hyperinsulinism. Therapy
with diazoxid was necessary for the first 6 months of life. At 3 years
of age, an atypical renal Fanconi syndrome with bilateral
nephrocalcinosis was diagnosed. The child had radiological and
clinical signs of phosphopenic rickets. Therapy with calcitriol and
cholecaliferol as well as supplementation with oral sodium
phosphate led to regression of the rachitic malformation.
Mutational analysis revealed a heterozygous HNF4A R76W
(c.187COTp.R63W) mutation. Patient 2: pre-term, large-for-
gestational age male infant presented with severe recurrent
neonatal hypoglycaemia because of hyperinsulinism. Hypoglycae-
mia responded to diazoxid therapy. In addition, the child
developed a Fanconi syndrome at 5 months of age. Radiological
evidence was present for rickets. Therapy with calcitriol and
supplementation with oral sodium phosphate and sodium
bicarbonate was started. However, the patient failed to thrive
and was below the 3rd percentile for both weight and length at 6
months of age. The result of mutational analysis will be presented.
Conclusion: The clinical presentation of transient neonatal
hyperinsulinism and renal Fanconi syndrome suggests the
presence of an inactivating mutation in HNF4A. This disease
entity seems to be a further differential diagnosis of congenital
hyperinsulinism.
P3-1061
Clinical Characteristics and Molecular Analysis of
Turkish Patients with Congenital Hyperinsulinism:
a Single-Centre Experience with 15 Cases
Sebahat Yilmaz Agladioglua, Zehra Aycana, Semra Cetinkayaa,
Senay Savas Erdevea, Elif Sagsaka, Meliksah Keskina, Erdal Kurnaza,
Sarah E Flanaganb, Sian Ellardb, Khalid Hussainc

aDr Sami Ulus Children’s Health and Disease Training and Research
Hospital, Ankara, Turkey; bInstitute of Biomedical and Clinical
Science, University of Exeter Medical School, Exeter, UK;
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cDepartment of Paediatric Endocrinology, Great Ormond Street
Hospital for Children NHS Trust, London, UK

Objective: Congenital hyperinsulinism (CHI) is the most
common cause of hypoglycaemia in children. Early identification
and management is crucial to prevent irreversible brain damage.
CHI has a heterogeneous clinical presentation, histology and
molecular biology. We aim to discuss the clinical characteristics
and genotype–phenotype correlations of Turkish CHI patients
from a single centre. Design and methods: A total of 15 patients
with CHI were recruited from one paediatric endocrine centre in
Turkey. Patients with secondary hyperinsulinaemic hypoglycae-
mia (HH) due to IUGR, perinatal asphyxia, or maternal diabetes
mellitus were excluded. All patients had normal acylcarnitine and
urine organic acid profile. ABCC8 and KCNJ11 were sequenced in
all patients and if no mutations were identified HADH sequencing
was performed. Results: A genetic diagnosis was made in 9 (60%)
patients (HADH nZ5, ABCC8 nZ2, and KCNJ11 nZ2).
Diazoxide unresponsiveness was observed in one patient with a
KCNJ11 mutation who was managed with subtotal pancreatect-
omy. Among the diazoxide-responsive patients (nZ14),
mutations were identified in eight cases (57%). Genotype–
phenotype studies showed that ABCC8 and KCNJ11 mutations
resulted in increased birth weight and HADH mutations were
associated with liver dysfunction progressing from mild to severe
disease. The clinical, biochemical and genetic characteristics of
patients are summarised in Table 1. Conclusions: Our results are
different from previous studies fromTurkey which report recessive
ABCC8 and KCNJ11mutations as the most common cause of CHI.
We identified mutations in three different genes in 57% of
diazoxide-responsive patients which is a higher pick-up rate
compared to other studies. Homozygous HADH mutations are a
rare cause of CHI but in our cohort they accounted for 33% of
cases. Hepatic dysfunction, cardiomyopathy or effects on skeletal
muscle have not been reported in patients with HADH mutations
to date. This work therefore extends the phenotype associated with
these mutations.
P3-1062
Congenital Hyperinsulinaemic Hypoglycaemia of
Infancy, Renal Fanconi Syndrome and Hepatopathy
due to a Mutation in the hnf4a Gene
Alejandro Vargas Piecka, Marı́a Clemente Leóna, Ariana
Campos Martorella, Luis Castaño Gonzálezb, Gema Ariceta Iraolaa,
Antonio Carrascosa Lezcanoa

aVall d’Hebron University Hospital, Barcelona, Spain; bCruces
University Hospital, Barakaldo, Paı́s Vasco, Spain

Introduction: Congenital hyperinsulinaemic hypoglycaemia
of infancy (CHHI) associates with mutations in known genes in
approximately 60% of cases. CHHI and mutations in HNF4A gene
are reported in 0.5–2.4% in large series. A case of CHHI with renal
Fanconi syndrome (FS) and hepatopathy is presented. Clinical
description: Male newborn, gestational age: 38 weeks, weight:
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4250 g C2.7 S.D., length: 55 cm C3.29 S.D., developed hypogly-
caemia during the first day of life. Laboratory tests on
hypoglycaemia revealed high insulin and C-peptide (6.1 mU/l
and 2.7 ng/ml respectively) with low b-hydroxybutyrate
(10.2 mcmol/l). Glucose perfusions up to 17 mg/kg per min were
needed. After CHHI diagnosis, diazoxide (8 mg/kg per day) was
started normalizing glucose needs. Reduction of diazoxide was
required because of hyperglycaemias and it was stopped at 3
months of age because of glycemias up to 300 mg/dl, later
treatment involved adapted diet alone. Six months old: he had
failure to thrive and later presented stunting and hepatomegaly,
with persistent hypertransaminasemia and glucosuria. Viral and
autoimmunity tests were negative. An increase of alkaline
phosphatase (800–900 IU/l), low vitamin D and phosphate
(3–3.2 mg/dl) were observed. At sixteen months he presented
signs of rickets and FS was diagnosed. Genetic tests: positive
HNF4A heterozygous mutation (exon 2, c.187COT). Negative
ABCC8 and KCNJ11. 28 months old: he is receiving treatment
for the tubulopathy and recovering satisfactorily from his height
and weight deficits. No relatives are phenotypically affected.
Discussion: This mutation was first reported in 2010; it is linked
to CHHI, FS and frequently, macrosomia and subsequent DM.
Seven cases have been reported, only one had hypertransamina-
semia and liver glycogen accumulation. No other mutations
causing this phenotype have been described. Conclusions:
Mutations in HNF4A must be suspected in patients with CHHI,
macrosomia and diazoxide hyperresponse. During follow-up,
awareness about the possibility of associated diseases is needed,
like in this exceptional case.
P3-1063
Genotype–Phenotype Associations in 90 Children
with Congenital Hyperinsulinism
Maria Melikyana, Henrik Christesenb, Elena Petryakinac,
Anatoly Tulpakova, Julia Tihonovicha, Alexey Stepanovd,
Maria Karevaa, Sarah Flanagane, Sian Ellarde, Klaus Brusgaardb,
Valentina Peterkovaa, Khalid Hussainf

aEndocrine Research Center, Moscow, Russia; bH.C.Andersen
Children’s Hospital, Odense University Hospital, Odense, Denmark;
cMorozovskaya Children City Clinical Hospital, Moscow, Russia;
dRussian Children Clinical Hospital, Moscow, Russia; eUniversity of
Exeter Medical School, Exeter, UK; fGreat Ormond Street Hospital
for Children, London, UK

Background: Congenital hyperinsulinism (CHI) is a common
cause of hypoglycaemia in neonates, infants and children. CHI is a
heterogeneous disease in terms of clinical presentation, genetics
and histology. Objective and hypotheses: The aim of this study
was to describe the clinical characteristics, genotype–phenotype
correlations and treatment outcome of Russian patients with CHI.
Method: A total of 90 children with CHI were identified from
2009 till 2015 in Russia, of which 64 (71.1%) responded to the
medical therapy (diazoxide and/or octreotide) and 26 (28.9%)
were resistant and underwent subtotal or partial pancreatectomy.
Results: Mutations in ABCC8 and KCNJ11 genes were found in
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28/86 patients (32.5%); 3/86 patients (3.4%) were found to carry
heterozygous GCK mutations; 3/86 (3.4%) – GLUD1 mutations
and one patient (1.1%) had HADH mutation. Among medically
resistant cases, 17/26 patients (65.4%) had KATP genes mutations,
of which nine were paternally inherited and represent focal HI,
what was confirmed histologically and eight had diffuse disease
(four heterozygous de-novo mutations and four homozygous and
compound heterozygous mutations); one patient (3.8%) had
severe GCK mutation; 8/26 patients had WT genes. Among
medically responsive cases, 11/64 patients (17%) had mutations in
KATP genes, interesting that two of them (both with heterozygous
intronic mutations) spontaneously recovered during 6 months
after diagnosis; 2/64 (3.1%) – in GCK, 3/64 (4.6%) – in GLUD1
and 1/64 (1.5%) – in HADH gene. Genotype–phenotype
correlation revealed that mutations in KATP genes were associated
with an increased birth weight and early age of presentation.
Follow up studies showed high prevalence of severe developmental
delay, cerebral palsy, and optic neuropathy (40, 26, and 7.5%
respectively). Conclusion: A genetic cause was detected in 26 and
69%, of children with mild, and severe CHI, respectively, in Russia.
Mutations in ABCC8 and KCNJ11 were found to be the most
common cause and associated with severe course of the disease
and poor neurologic outcome.
P3-1064
Comparison of Diagnosis Value of Glucometer with
Laboratory Method in Neonatal Hypoglycaemia
Robabeh Ghergherehchi, Manizheh Mostafa Gharehbaghi,
Nazanin Hazhir

Tabriz University of Medical Sciences, Tabriz, Iran

Background: Neonatal hypoglycaemia is an emergency
condition requiring immediate treatment to prevent serious
outcomes. Today blood glucose meter is a current methods for
detecting blood glucose in health centre of our country. Objective
and hypotheses: To determine the accuracy of blood glucose
meter in comparison to laboratory method in detecting neonatal
hypoglycaemia. Method: This cross-sectional study was con-
ducted in the neonatal intensive care unit of Al Zahra Hospital
from September 2013 to March 2014. In infants who had risk
factors of hypoglycemia blood glucose were tested with blood
glucose meter (ACCU CHEK – Performa), if the blood glucose was
under 60 mg/dl, simultaneously the venous blood glucose values
were done on (Selectra2) auto analyzer by glucose oxidase method.
Sensitivity, specificity, and positive and negative predictive values
of glucometer were determined. Results: A total of 200-paired
samples were taken from 100 neonates. Hypoglycemia was
detected in 65 cases (32.5%). Weak correlation was observed
between result of glucometer and laboratory method (rZ0.275).
Sensitivity, specificity, accuracy positive predictive value and a
negative predictive value of glucometer were 45.45, 74.6, 65, 46.8,
and 73.5% respectively in blood glucose !45 mg/dl. Conclusion:
According to the results obtained in this study glucometer has not
sufficient diagnosis value to detect of neonatal hypoglycaemia.
Blood glucose meter results should be confirmed with laboratory
method.
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Glycogen-Storage Disease Type VI in a Girl Presenting
with Recurrent Ketotic Hypoglycaemia but No
Hepatomegaly
Victoria Price, Mohammed Didi, Andrew Morris, Senthil Senniappan

Alder Hey Children’s Hospital, Liverpool, UK

Background:Glycogen-storage disease type VI (GSDVI) is an
autosomal recessive disorder due to deficiency of the liver isoform
of phosphorylase resulting in abnormal accumulation of glycogen.
Patients typically present in early childhood with growth
retardation, hepatomegaly, hypoglycaemia and ketosis. Ketotic
hypoglycaemia is a relatively common diagnosis (of exclusion) in
children presenting with hypoglycaemia. Case: A 3-year-old girl
presented with an episode of collapse and hypoglycaemia. She had
an uneventful past medical history and was born at term to non-
consanguineous Caucasian parents. She did not have any
intercurrent illness. She had a normal examination with no
dysmorphic features or hepatomegaly. The hypoglycaemia screen
revealed appropriately suppressed insulin, low c-peptide and
elevated free fatty acids and ketones, and normal cortisol
suggesting a diagnosis of ‘ketotic hypoglycaemia’. The plasma
amino acids, ammonia, lactate, acylcarnitine profile and urine
organic acids showed no abnormalities. She was noted to have
short stature (height K2.5 SDS) and further endocrine evaluation
revealed normal thyroid function, bone profile, prolactin, 46,XX
karyotype, and low IGF1. The glucagon stimulation test revealed a
suboptimal growth hormone response of 4.7 mg/l; hence she was
commenced on GH. She continued to have symptomatic
hypoglycaemic episodes and repeated hypoglycaemia screen
demonstrated ketosis. In view of the persistent ketotic hypogly-
caemic episodes, not necessarily triggered by intercurrent illness,
further genetic analysis was undertaken using a targeted
sequencing panel. This revealed a heterozygous PYGL mutation
(c.1900GOC) suggesting a possible diagnosis of GSD VI.
Conclusion: We report a case of GSD VI who presented with
recurrent ketotic hypoglycaemia and did not have hepatomegaly
on clinical examination. As ketotic hypoglycaemia is a diagnosis of
exclusion, it is important to consider alternative diagnoses
especially in the presence of recurrent hypoglycaemic episodes
and short stature. Genetic evaluation may be warranted in selected
cases of ketotic hypoglycaemia.
P3-1066
Congenital Hyperinsulinism in a Newborn with a
Novel Paternally Inherited Heterozygous Mutation
(p.E1517G) in the ABCC8 Gene
Nancy Elbarbarya, Sian Ellardb, Khalid Hussainc

aAin Shams University, Cairo, Egypt; bInstitute of Biomedical and
Clinical Science, University of Exeter Medical School, Exeter, UK;
cGenetics and Epigenetics in Health and Disease, Genetics and
505



Genomic Medicine Programme, UCL Institute of Child Health,
Great Ormond Street Hospital for Children, 30 Guilford Street,
London WC1N 1EH, UK

Background: Congenital hyperinsulinism (CHI), a clinically
and genetically heterogeneous disease, is the most common cause
of persistent hypoglycaemia in infancy. Case presentation: Here
we describe an Egyptian male neonate first order of birth born to
non-consanguineous healthy parents. At day 1 of age he presented
with severe hypoglycemia and generalised seizures. At the time of
hypoglycaemia (16 mg/dl) insulin and C-peptide levels were
increased (insulin 72 (6–25 mIU/ml; C-peptide 7.8 (1.1–
3.3 ng/ml), leading to the diagnosis of hyperinsulinaemic
hypoglycaemia (HH). Serum GH, cortisol, ammonia, and lactate
were normal. Patient was given glucose infusions and regular
feeding hourly to maintain normoglycaemia. The patient was
discharged and an out-patient follow-up was instituted without
any treatment. However, recurrent episodes of hypoglycemia were
noticed. Medications (hydrocortisone and nifedipine) had no
substantial effect on glycemic profile. Another treatment was
started on diazoxide 10 mg/kg per day with increasing dosage up
to 25 mg/kg per day. This treatment was not effective and repeated
episodes of hypoglycemia were observed two to three times a day.
As parents refused surgery, Hydrochlorothiazide was added with
substantial improvement of glycemic level. The child now is 1 year
old growing well with no neurodevelopmental delay. Sequence
analysis has identified a novel heterozygous missense mutation,
p.E1517G (c.4550AOG) of the ABCC8 gene inherited form the
father. As the p.E1517G mutation has been paternally inherited a
focal lesion is possible, no mutation was identified in the mother.
Conclusion:Heterozygous paternally inherited ABCC8mutations
can lead to CHI which was responsive to medical treatment alone.
P3-1067
Discontinuation of Diazoxide Therapy in Children
with Hyperinsulinaemic Hypoglycaemia with no
Identified Genetic Aetiology: a Long-term Follow-up
Study
Mouza Al Yahyaeia,b, Pratik Shahb,c, Maria Guemesb,c, Clare Gilbertb,
Kate Morganb, Sarah Flanagand, Sian Ellardd, Khalid Hussainb,c
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Developmental Endocrinology Research Group, Clinical and
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Health, London, UK; dUniversity of Exeter Medical School, Institute
of Biomedical and Clinical Science, Exeter EX2 5DW, London, UK

Background: Congenital hyperinsulinism (CHI) is a cause of
severe persistent hypoglycaemia in children. Diazoxide is the first
line medical therapy for CHI; however diazoxide is usually
ineffective in CHI with KATP channel gene mutations. Patients with
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no mutations in the KATP channel genes do respond to therapy
with diazoxide. There are no previous studies assessing how long
diazoxide therapy is needed in those patients with no genetic
aetiology identified for the CHI. Objective and hypotheses: To
describe the clinical, biochemical and genetics aspects of a cohort
of CHI patients with no genetic aetiology identified and their
duration of diazoxide therapy. Method: Retrospective review of
diazoxide-responsive CHI patients admitted to Great Ormond
Street Hospital. Data on gestation age, birth weight, maternal risks,
age of diagnosis, biochemical and genetic studies on ABCC8 and
KCNJ11 were obtained. Follow up data on glycaemic profile,
fasting studies, dose of diazoxide and duration of therapy were
recorded. Results: Ten children with diazoxide-responsive CHI
and no known with genetic aetiology were identified. They were
diagnosed between 9 days and 23 months old, with three
presenting as neonates. Three were female and all were born at
term with median birth weight of 3.793 kg (2.99–4.99 kg). There
was no history of maternal gestational diabetes mellitus. All
responded to diazoxide, with median maximum dose of
11.5 mg/kg per day (5–20). All were negative for ABCC8 and
KCNJ11 mutations. In all patients diazoxide was stopped at a
median age of 8.5 years (4–15); the median duration of diazoxide
therapy was 7.25 years (2.9–14.6). Fasting studies done after
stopping diazoxide showed resolution of CHI. Conclusion: CHI
children with no known genetic aetiology may be able to come off
diazoxide at some stage during follow up. These children need
regular assessments for continuing diazoxide therapy. The
molecular mechanism(s) that lead to the gradual improvement
in CHI over time are not known.
P3-1068
Pancreatic Hormones in Children with
Hyperinsulinaemic Hypoglycaemia
Maria Güemesa,b, Clare Gilberta, Kate Morgana, Sofia Rahmanb,
Khalid Hussaina,b

aDepartment of Endocrinology, Great Ormond Street Hospital for
Children, NHS Foundation Trust, WC1N 3JH, London, UK;
bDevelopmental Endocrinology Research Group, Clinical and
Molecular Genetics, University College London, Institute of Child
Health, WC1N 1EH, London, UK

Background: In congenital hyperinsulinism (CHI) there is
dysregulation of insulin secretion that leads to hypoglycaemia. It is
possible that other pancreatic hormones are also dysregulated in
CHI. Objectives: i) To verify the utility of Luminex Multiplex to
determine pancreatic hormones in the paediatric age. ii) To
investigate the response of pancreatic hormones (insulin,
C-peptide, glucagon, amylin and PP) to a fast in children with
CHI due to different underlying mechanisms. Patients and
methods: Plasma pancreatic hormones were collected in 12
children with CHI at a single centre in London (UK) at
normoglycaemia and at hypoglycaemia (end of fast). The patients
are five males and seven females with ages between 11 days of life
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and 13 years. Their CHI is due to different aetiologies, histology
types and with different response to treatments. Hormones were
analysed using multiplexing manner (Luminex Multiplex assay)
on 0.025 ml of plasma. Results: Insulin concentration (meanG
SDS) decreases from 909G441 pg/ml in normoglucemia to 503G
306 pg/ml at hypoglucemia (P 0.004). Similarly, C-peptide
descends from 1547G1013 pg/ml to 806G366 pg/ml at normo-
glycaemia and hypoglycaemia, respectively (P 0.005). The
concentrations of glucagon at these two time points are 97G239
and 103G260 pg/ml (P 0.21). Amylin decreases from 35G
22 pg/ml to 21G9 pg/ml (P 0.014) whilst PP remains almost
unchanged: 84G106 pg/ml at normoglycaemia and 86G
115 pg/ml at hypoglycaemia (P 0.65). Conclusions: This assay
proves to be useful in determining pancreatic hormones in
children. Glucagon’s response to hypoglycaemia is impaired in
children with CHI. This is the first study to look at amylin
concentrations in CHI. Amylin decreases during hypoglycaemia
so as to avoid it’s anorectic effect, but interestingly PP’s
concentrations remain stable despite hypoglycaemia.
P3-1069
Experience Based on 193 18F-DOPA PET CTs in
Patients with Congenital Hyperinsulinism: Pearls and
Pitfalls in Imaging Diagnostics in Patients with CHI
Peter Kühnena, Vikas Prasadb, Winfried Brennerb,
Wolfgang Mohnikec, Oliver Blankensteina

aInstitute for Paediatric Endocrinology, Charité Universitätsmedizin
Berlin, Berlin, Germany; bClinic of Nuclear Medicine, Charité
Universitätsmedizin Berlin, Berlin, Germany; cDTZ am Frankfurter
Tor, Berlin, Germany

Background: In congenital hyperinsulinism (CHI) 18F-DOPA
PET CT plays an essential role in differentiating between focal and
diffuse CHI forms and in the analysis of the localization of a
potential focus before surgery. Objective and hypotheses: The
aim of this retrospective analysis was the evaluation of the 18F-
DOPA PET CT efficacy in a large cohort of CHI patients.Method:
In the last few years 193 18F-DOPA PET CTs were performed in
our centre in CHI patients and we performed a retrospective
analysis of specificity and sensitivity based on the results of the
histological evaluation of the samples after surgery, clinical course
of the patient and molecular genetic findings. Results: With one
exception it was possible in all cases with the 18F-DOPA PET CT to
differentiate between focal and diffuse CHI forms in addition to
molecular genetic results. However, in three cases the 18F-DOPA
PET CT failed to visualize the complete expansion of the affected
region and the giant spreading of the focus was identified during
surgery. Finally, in three cases the CHI patients received in
addition to the 18F-DOPA PET CT scan a DOTATOC PET CT.
Thereby one focus was additionally identified, which would have
been missed with the traditional approach using only the 18F-
DOPA PET CT. Conclusion: The imaging diagnostics is a critical
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step in the work up of patients with CHI. Being aware of the
advantages and pitfalls of this method is an important step to
improve the quality of the diagnostic and finally the therapeutic
regime in patients with congenital hyperinsulinism.
P3-1070
Severe Neonatal Hypoglycemia in the Newborn
Despite Prenatal Diagnosed Cerebral Midline
Malformations: a Review of Three Cases
Felix Reschkea, Gita Gemullaa, Monika Flurya, Sebastian Brennera,
Heike Schuetzlea, Heidrun Gurtha, Gabriele Hahna, Heike Tauta,
Jack Glajzerb, Hans-Christian Gottschalkc, Angela Hübnera

aDivision of Paediatric Radiology, Department of Paediatrics,
Universitätsklinikum Carl Gustav Carus, Technische Universität
Dresden, Dresden, Germany; bDepartment of Gynaecology and
Obstetrics, Hospital Ebersbach, Ebersbach, Germany; cDepartment
of Paediatrics, Hospital Görlitz, Görlitz, Germany

Background: Brain abnormalities like cerebral midline
malformations (CMM) can be detected by fetal sonography.
CMM with neonatal hypopituitarism may cause severe hypogly-
cemia. Case presentation: We report about three cases of term
eutrophic newborns, which all presented with severe neonatal
hypoglycemia despite prenatally diagnosed CMM. All three
patients were born vaginally and were immediately breastfed
after normal postnatal adaptation. In the first case septooptic
dysplasia was diagnosed prenatally. The newborn boy developed
recurrent periods of shivering and eventually seizures within the
first 8 h of life. Blood glucose was extremely low with 0.6 mmol/l
(NR 3.5–5.5) and resulted in severe multicystic encephalopathy,
epilepsy and severe developmental delay. Congenital hypopituitar-
ism was confirmed via blood tests. In the second case an agenesia
of the corpus callosum was known from prenatal diagnostics. After
normal glucose tests at 1, 3 and 6 h after birth, the monitoring was
stopped. At an age of 32 h the boy presented with a hypoglycemic
seizure (glucose level 1.4 mmol/l). Follow-up revealed severe
neonatal GH deficiency and a microdeletion syndrome
46,XY,del(18)(q21.2). In the third case prenatal diagnostics
revealed an isolated absence of the septum pellucidum. Glucose
measurements were normal for 4 h postnatally. Fourteen hours
after birth the boy appeared pale, tachycardic and shivering.
Glucose level was 1.6 mmol/l. Despite glucose infusion one further
hypoglycemia occurred. Endocrine assessment revealed isolated
GH deficiency. Conclusion: Prenatal diagnosis of cerebral midline
defects should urge caring physicians to plan the delivery in
centres with paediatric endocrine experience. Neonatal glucose
monitoring should be performed not only within the first 4 h after
birth but over a longer period of several days. Endocrine
assessment is required within the first days in order to test for
congenital hypopituitarism. Close collaboration between gynecol-
ogists, neonatologists and endocrinologists may prevent bad
neurological outcome.
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P3-1071
A Case of Mild Congenital Hyperinsulinaemia Pre-
senting with Developmental Delay, Complicated by
Diazoxide-induced Transient Neutropenia
Yuki Abe, Yoshimi Nishizaki, Seiichi Sato

Department of Pediatrics, Niigata City General Hospital, Niigata,
Japan

Background: Congenital hyperinsulinaemic hypoglycaemia
(CHI) can cause various degrees of hypoglycaemia in infancy. In
mild CHI, unnoticeable recurrent hypoglycaemia may cause
deterioration of central neurological functions in patients. We
report a case of mild CHI that presented with developmental delay
without any previous hypoglycaemic events. Case presentation:
An 18-month-old Japanese girl was admitted to our hospital with
seizures and unconsciousness. Her blood glucose level measured at
admission was 58 mg/dl. However, laboratory data collected the
next day showed a blood glucose level of 40 mg/dl and a serum
insulin level of 10.9 mU/ml. On the basis of these findings we made
a diagnosis of CHI. The patient had never shown apparent
hypoglycaemic events previously and had developed normally
until 6 months of age, after which mild developmental delay was
observed. She was administered diazoxide that was followed by
severe neutropenia. A bone marrow aspiration performed 2 days
after cessation of the drug showed a reduction in nucleated cell
count and increased numbers of immature myeloid cells,
indicating transient myeloid suppression. Because we were unable
to control her blood glucose levels appropriately by meals or other
supplemental diets, and octoreotide is not registered for treatment
CHI in Japan, she was restarted on diazoxide with close
monitoring. The patient has not developed neutropenia again
and her metabolic status has been controlled successfully.
Conclusion: In patients who develop gradual central neurological
problems, recurrent blood glucose measurements should be
recommended for the differential diagnosis of CHI. Neutropenia
is a rare adverse effect of diazoxide. However, this may be transient
and the drug should be reintroduced with close monitoring after
recovery of the bone marrow.
P3-1072
Failure of Sirolimus Response on Three More Cases
with a Diffuse Type of Congenital Hyperinsulinism
Angham al Mutaira,b, Rana Al BALWIa, Ahlam al Otaibia,
Mohsen Atawia

aKAMC, Riyadh, Saudi Arabia; bKSU_HS, Riyadh, Saudi Arabia

Background: Congenital hyperinsulinism (CHI) represent a
group of clinically and genetically heterogonous disorder that
characterized by unregulated insulin secretion by B-cells. It is the
most common cause of hypoglycaemia in the neonatal period.
Infants with diffuse CHI have homozygous or compound
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heterozygous mutation in the KATP channel and the majority
are unresponsive to standard medical therapy and eventually they
need near total pancreatectomy. Recent data showed the efficacy of
MTOR inhibitor in adult patients with insulinoma and neonate
with sever diffuse CHI and were managed with Sirolimus therapy
avoiding pancreatectomy. Objective and hypotheses: To test
Sirolimus therapy response in three Saudi infants with sever CHI,
confirmed mutation in KATP channel who failed medical therapy
with Diazoxide and Octreotide treatment. Method: Three Saudi
infants who presented in the neonatal period with sever non
ketotic hypoglycaemia, biochemically confirmed CHI, all of them
were on high glucose infusion rate, require high dose Diazoxide
(20 mg/kg per day) and Octreotide (45 mg/kg per day) therapy
were subjected to Sirolimus therapy trial, two patients had
Sirolimus trial preoperatively and one post near total pancrea-
tectomy with a dose range from 1.2 to 4.5 mg daily. Results: One
case the genetic test confirmed mutation in exon 1 of KCNJ11
gene, the second case is the double cousin of case 1 and the, last
case is having mutation in exon 7 of ABCC8 gene. all of them were
still having recurrent hypoglycaemia hyperinsulimemia state
despite the Sirolimus level reached the therapeutic level.
Conclusion: Although treatment of CHI with Sirolimus in the
previous trials were successful, our cases with homozygous
mutation of KCNJ11 and ABCC8 mutations failed to response
to Sirolimus trial and it should probably not be used as the first line
of medication until further experience and better understanding of
its relative risks and benefits.
P3-1073
Auxological Characteristics of Persistent
Hyperinsulinemic Hypoglycemia at Birth
Hironori Shibataa, Mamiko Yamadaa, Tomohiro Ishiia,
Yohei Matsuzakia, Kazushige Ikedaa, Yuka Nagashimab,
Masaki Takagib, Yukihiro Hasegawab, Tomonobu Hasegawaa

aDepartment of Pediatrics, Keio University School of Medicine,
Tokyo, Japan; bDepartment of Endocrinology and Metabolism,
Tokyo Metropolitan Children’s Medical Center, Tokyo, Japan

Background: Most infants with persistent hyperinsulinaemic
hypoglycaemia (PHH) are born large for gestational age (LGA)
due to excessive anabolic effect of prenatal hyperinsulinism.
However, other auxological characteristics than weight in infants
with PHH have not been described well. Objective: The objective
of this investigation was to characterize anthropometric par-
ameters at birth (weight, length, and head circumference) in PHH
compared with those in idiopathic LGA.Method: Clinical data in
full term birth for PHH and idiopathic LGA were retrospectively
collected at two institutions. We excluded infants of diabetic
mothers or those with known overgrowth syndrome. Variables
analysed included birth weight SDS, length SDS, and head
circumference SDS. The variables between PHH and idiopathic
LGA were compared using the Mann–Whitney U test. Results:
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The present study included seven infants with PHH and 134 with
idiopathic LGA. The birth weight SDS in PHH (median, 3.03;
range, 1.46 to 3.67) were significantly greater than that in
idiopathic LGA (1.75; 1.04 to 4.03) (PZ0.01). The birth length
SDS in PHH (1.45; 0.25 to 2.73) were significantly greater than that
in idiopathic LGA (0.90, K2.19 to 3.19) (PZ0.02). There was no
significant difference in head circumference SDS between PHH
(0.71; 0.19 to 1.70) and idiopathic LGA (1.14; K1.52 to 3.34). The
difference between birth weight and head circumference SDS in
PHH (median, 1.94; range, 0.33 to 3.14) were significantly greater
than that in idiopathic LGA (0.64; K1.66 to 3.13) (PZ0.003). The
difference between birth length and head circumference SDS in
PHH (median, 0.73; range, K0.06 to 1.83) were significantly
greater than that in idiopathic LGA (K0.19; K2.61 to 2.04)
(PZ0.01). Conclusion: These data indicate excessive prenatal
growth in weight and length for infants with PHH, but not in head
circumference. Prenatal growth promoting effect of insulin may
differ depending on body and brain.
P3-1074
Congenital Hyperinsulinism in Siblings: Case Report
Agnieszka Brandt, Marta Buraczewska, Małgorzata Myśliwiec

Clinic of Pediatrics, Diabetology and Endocrinology, Medical
University of Gdansk, Gdansk, Poland

Background: Congenital hyperinsulinism (CHI) is the most
common cause of hypoglycemia in childhood, and diagnosis and
treatment of CHI is one of the most difficult aspects of modern
endocrinology and diabetology. In half of infants suffering from
congenital hyperinsulinism, which may require resection of
pancreatic, potentially curable focal form can be found. Recently
introduced diagnostic imaging using 18F-DOPA-PET allows for
differentiation as a diffuse and focal form and determines further
treatment. Identification of the exact location of lesions is used in
preoperative planning, which involves resection limited to the
focus and as a result it leads to a reduction in postoperative
complications. Case report: Case report of the two sisters, who
were diagnosed with congenital focal form of hyperinsulinism and
the impact of performed diagnostic test for the treatment and the
occurrence of postoperative complications. Congenital hyperinsu-
linism in older sister was diagnosed when diagnostic imaging with
18F-DOPA-PET was not yet available, which led to subtotal
pancreatectomy and ultimately resulted in diabetes and pancreatic
enzyme deficiency symptoms after operation. In the postoperative
examination of the removed tissue a single focus of hyperinsulin-
ism was found. In the second, younger sister during diagnosis it
was possible to perform the study with 18F-DOPA-PET, and there
was identified an isolated focus of hyperinsulinism, which was
resected during operation. In this patient none postoperative
complications were observed and complete resolution of the
symptoms of hypoglycemia. In both sisters genetic tests were
performed for searching the reason of familial from of CHI.
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Conclusions: It is important to perform diagnostic imaging with
18F-DOPA-PET in children with CHI before planning pancrea-
tectomy in CHI.
P3-1075
Genetic Causes of Congenital Hyperinsulinism in
Slovakia
Juraj Stanı́ka,b, Lucia Valentı́nováb, Martina Škopkováb,
Monika Rosolankovác, Daniela Stanı́kováa,b, Lubica Ticháa,
Daniela Gašperı́kováb, Iwar Klimešb

aFirst Department of Pediatrics, Faculty of Medicine at Comenius
University, Bratislava, Slovakia; bDIABGENE Laboratory, Institute
of Experimental Endocrinology, Slovak Academy of Sciences,
Bratislava, Slovakia; cDepartment of Intensive Care in Neonatology,
Faculty of Medicine at Comenius University, Bratislava, Slovakia

Background: Congenital hyperinsulinism (CHI) is the most
common cause of the persistent hypoglycemia in children.
Mutations in KCNJ11 and ABCC8 genes coding potassium channel
subunits are responsible for a significant proportion of CHI
patients. The type of mutation correlates with the type of B-cell
hyperplasia (focal or diffuse), and determinates further diagnos-
tics, treatment and prognosis of disorder. Aims and objectives:
The aim of this study was to determine etiology of patients with
severe hypoglycemia by DNA analysis, and choose appropriate
therapeutic approach based on the result. Methods: During the
period of 10 years (2005–2014) 14 patients with congenital
hyperinsulinism were identified throughout Slovakia. In all of
them the DNA analysis by Sanger sequencing of the genes KCNJ11
and ABCC8 was performed. Results: Five patients have been
found with a mutation in one of the analyzed genes. Two patients
had a diazoxide-resistant focal form of CHI caused by paternally
inherited ABCC8 mutations (p.Q444H and c.2694C1GOC,
respectively). Subsequently, in both patients pancreatic surgery
with the aim to reduce B-cell mass was carried out. In two patients
sensitive to diazoxide two different mutations were identified
(i.e. dominant p.V17A mutation of the ABCC8 gene, and a novel
KCNJ11 mutation p.T180N, respectively). Combination of two
recessive mutations in the KCNJ11 gene (p.Q52*; p.R301G) was
identified in a 4 months old boy with severe hypoglycemia
resistant to diazoxide. Based on the results of DNA analysis we
started treatment with octreotide, what in combination with
frequent feedings through a gastrostomy led to normalization of
glycaemia. Conclusion: DNA diagnostics allows identification of
etiology in congenital hyperinsulinism. In case of channelopathies
the type of mutation determinates the most appropriate
therapeutic procedure (diazoxide in dominant mutations, surgery
in focal forms, and somatostatin analogues in recessive mutations
causing diazoxide resistant diffuse forms of CHI). Funding: This
work was supported by the Slovak Research and Development
Agency (APVV 0107-12).
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P3-1076
Hyperinsulinism Secondary to Congenital
Portosystemic Shunt in a Neonate
Yong Hee Hong, Dong Hoon Lee, Sung Shin Kim

Department of Pediatrics, Bucheon, Republic of Korea

Background: Hyperinsulinism is a common cause of
persistent hypoglycaemia in infant. Insulin secretion from
pancreatic b-cells is unregulated and inappropriate for the level
of blood glucose, causing glucose into the insulin-sensitive tissues,
such as the muscle, liver and adipose tissue, leading to
hyperinsulinaemic hypoglycaemia. But congenital portosystemic
shunt, a rare vascular malformation, can cause hyperinsulinaemic
hypoglycaemia rarely because glucose from portal to systemic
circulation causes early hyperglycaemia leading to exaggerated
insulin secretion, leading to bypassing the hepatic metabolism
directly entering into the systemic circulation, which results in
hyperinsulinaemia, then in turn causes late hypoglycaemia. Case:
We report a rare case of hyperinsulinaemic hypoglycaemia
secondary to a congenital portosystemic shunt in a newborn.
A 1-day-old female was referred our hospital for hypoglycaemia
without response in i.v. 10% glucose infusion. She was born at 38
weeks via caesarean section and second child of healthy parents.
Her birth weight was 3.3 kg. The patient developed dyspnea after
birth, so applied oxygen and checked blood test. Blood glucose was
16 mg/dl. The evaluation of insulin/glucose ratio was performed –
glucose 34 mg/dl (normal range: 60–108 mg/dl), insulin
67.43 mIU/ml (normal range: 12–25 mIU/ml), insulin/glucose ratio
1.98. Abdominal USG was performed to find pancreas anomaly,
there were normal pancreas and intrahepatic portosystemic shunt.
Liver dynamicCTshowed intrahepatic portosystemic shunt –middle
and left hepatic vein between left portal vein – andhypoplasia of right
portal vein. The patient was treated with intravenous 10% glucose
(glucose IR 17 mg/kg per min) and frequent oral feeding,
hypoglycemia slightly improved. So with frequent feeding and
glucosemonitoring at home,wehaveplan tohave surgical correction.
Discussion: Even though rare, congenital portosystemic shunt can
cause hyperinsulinism and hypoglycaemia in infant, so imaging
study is needed about vasculature in liver with pancreas, avoiding
unnecessary treatment, for example, diazoxide.
P3-1077
Clinical Presentation of a Patient with a Novel
Homozygous Mutation in the TRPM6 Gene
Ayça Altıncıka, Karl Peter Schlıngmannb

aDenizli State Hospital Clinic of Pediatrics, Denizli, Turkey;
bDepartment of General Pediatrics, University Children’s Hospital,
Münster, Germany

Background: Herediter hypomagnesemia with secondary
hypocalcemia (HSH) is a rare autosomal recessive disease caused
by mutations in the transient receptor potential melastatin 6
(TRPM6) gene. Affected individulals present at early infancy with
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severe hypocalcemia and hypomagnesemia which leads to tetany
and seizures. Objective and hypotheses: In this report, we want
to present the clinical features, treatment regimen, follow-up of a
patient with a novel homozygous mutation in the TRPM6 gene.
Method: Molecular analysis of TRPM6 was performed by direct
sequencing of the coding region and the intron/exon boundaries.
Results: We report a 6-year-old Turkish girl who presented with
seizure at two months of age secondary to hypomagnesemia. She
had been on magnesium therapy since then. At the time of her first
admission to our clinic, she was 3.6 years old, her weight was 14 kg
(K0.94 SDS), height was 97.5 cm (K0.69 SDS), BMI was 14.7
(K0.54 SDS). Systemic evaluation was normal and there were no
dysmorphic features. Family history was unremarkable regarding
hypomagnesaemia. There was a consanguinity between parents.
During her follow up, she had an age appropriate physical and
neurological development under magnesium oxide therapy at a
dosage of 26 mg/kg per day. A homozygous frame-shift mutation
(c.3447delT-Op.F1149fs) in the TRPM6 gene was identified.
Conclusion:We want to present the follow-up and importance of
the treatment in HSH. Furthermore, we identified a novel
mutation in the TRPM6 gene. We want to highlight the
requirement of molecular study in the inbred or familial cases
with hypomagnesemia.
P3-1078
Long Acting Somatostatin Analogues in the
Management of Congenital Hyperinsulinism in Cases
with Poor Compliance to Conventional Therapy
Huseyin Demirbileka, Kahraman Oncelb, Mehmet Nuri Ozbekb,c,
Ahmet Denizb, Birsen Baysalb, Ved Bhushan Aryad,
Sarah E Flanagane, Sian Ellarde, Khalid Hussaind

aDepartments of Paediatric Endocrinology, Faculty of Medicine,
Hacettepe University, Ankara, Turkey; bGazi Yasargil Training and
Research Hospital, Paediatrics, Diyarbakir, Turkey; cGazi Yasargil
Training and Research Hospital, Paediatric Endocrinology,
Diyarbakir, Turkey; dDepartments of Paediatric Endocrinology,
University College London, Institute of Child Health, Great Ormond
Street Hospital for Children, London, UK; eUniversity of Exeter
Medical School, Institute of Biomedical and Clinical Science,
Exeter, UK

Background: Congenital hyperinsulinism (CHI), is the most
common cause of severe hypoglycaemia in neonates and infants.
The cornerstone of medical therapy is diazoxide. Octreotide, a
somatostatin analogue, is the second therapeutic option in
diazoxide unresponsive cases. However, due to its short half-life
and requirement of multiple daily doses, lack of compliance may
cause recurring hypoglycaemia and related neurological deficits,
particularly for the family with low socioeconomic status. Long
acting somatostatin analogues that provide good glycaemic control
by a monthly injection, might help in the management of CHI
patients who have poor compliance with conventional medical
therapy. Herein, we report the management of 5 patients with
diazoxide unresponsive CHI who have poor compliance, using the
long-acting somatostatin analogue, octreotideLAR (oLAR).
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Patients: Patient details are summarised in Table 1. Patients 1, 2
(siblings) and 3 were diagnosed in the neonatal period and were
diazoxide unresponsive but, octreotide responsive. All developed
severe neurodevelopmental deficits and epilepsy due to recurring
hypoglycaemic episodes as a result of the poor compliance. Patient
4 was the first cousin of patient 3 and had another sister with CHI
due to identical mutation and severe mental-motor retardation.
This patients was commenced oLAR at a younger age and had
favorable blood measurements and neurological development.
Patient 5 was also started on oLAR therapy at a younger age and
had a good glycaemic control, consequently normal neurological
development. In all five patients diazoxide and multidose
octreotide was weanned off successfully. Furthermore, we have
not observed any severe acute or long-term side effects requiring
treatment withdrawal. Conclusion: Administration of long acting
somatostatin analogs (every 28 days) resulted in better compliance
and thereby prevented recurring hypoglycaemic episodes and
related neurological deficits. In low scoieconomic class with
anticipated poor compliance, long acting somatostatin analogs
may potentially be the first option in the medical therapy of CHI.
P3-1079
Isolated Postprandial Hyperinsulinaemic
Hypoglycaemia
Maria Güemesa,b, Maria Melikyana, Senthil Senniappanc,
Khalid Hussaina,b

aDepartment of Endocrinology, Great Ormond Street Hospital for
Children, NHS Foundation Trust, WC1N 3JH London, UK;
bDevelopmental Endocrinology Research Group, Clinical and
Molecular Genetics, University College London, Institute of Child
Health, WC1N 1EH London, UK; cDepartment of Paediatric
Endocrinology, Alder Hey Children’s Hospital, Liverpool, UK

Background: Only a few case reports have described isolated
postprandial hyperinsulinaemic hypoglycaemia (PPHH) in
Table 1. Presenting age, genetics, treatment and follow up of patien

Patient 1 Patient 2

Age of diagnosis (week) 1st week 1st week
Age at oLAR therapy (year) 5.8 9.8
Mutation Homozygous

c.3512del
(ABCC8)

Homozygo
c.3512de
(ABCC8)

Octreotide dose (mg/kg per day) 10 5
Diazoxide dose (mg/kg per day) 10 10
OctreotideLAR (mg/28 day) 30 30
Baseline TFT’s Euthyroid Euthyroid
TFT’s at follow up Euthyroid Euthyroid
Linear growth Normal Normal
Baseline IGF1/IGFBP3 (mg/l) 108/3000 241/4030
IGF1/IGFBP3 follow-up (mg/l) NA/NA NA/NA
Gallbladder pathology No No
Side effect (other) No No
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children. Objectives: To describe a single tertiary paediatric
centre’s experience in the management of isolated PPHH.
Patients and methods: Six children (three females) were
identified. A retrospective review of the clinical characteristics,
diagnosis, management and follow-up of patients with PPHH was
performed. Investigations included: 24 h glucose profile, continu-
ous glucose monitoring system, diagnostic fast, prolonged oral
glucose tolerance test (OGTT) and mixed meal (MM) test.
Management options were: dietary intervention, diazoxide and
acarbose. Results: At diagnosis ages were between 4.1 and 8.9
years and all children had auxology parameters within the normal
range. All the patients showed a normal fasting tolerance but a
prolonged OGTT demonstrated symptomatic hypoglycaemia
(blood glucose !3.5 mmol/l) after 120 min with simultaneous
detectable serum insulin concentrations. The mean follow-up was
of 3.3G3.1 years. Four patients were tried on acarbose, which had
a positive glycaemic and symptom-control effect, but due to its
side effects, only one patient remained on it on the long-term. One
patient responded to diazoxide. The other patients were managed
on frequent feeds but, even on this, prolonged OGTT/MM
demonstrated persisting PPHH. On follow-up two patients
spontaneously grew out of the condition. Conclusions: The
identification of hypoglycaemia in PPHH requires a prolonged
OGTT. Acarbose was beneficial in children with PPHH, although
it was poorly tolerated. Hypoglycaemia persisted on prolonged
OGTT in those patients managed exclusively on frequent feeds.
The cause of the PPHH in these patients still needs to be
elucidated.
P3-1080
Severe Congenital Hyperinsulinism in a Neonate
Homozygous for Two Novel Missense Mutations in
the KCNJ11 Gene
Alev Ozona, Ayfer Alikasifoglua, Sian Ellardc, Sarah Flanaganc,
Nazli Gonca, Diclehan Orhanb, Saniye Ekincid, Nurgun Kandemira
ts (for abstract P3-1078).

Patient 3 Patient 4 Patient 5

1st week 2nd week 1st week
4.0 1.3 1.9

us
l

Homozygous
c.3554COA
(ABCC8)

Homozygous
c.3554COA
(ABCC8)

NA

13.3 20 10
7.5 15 15
30 30 30
Euthyroid Euthyroid Euthyroid
Euthyroid Euthyroid Euthyroid
Normal Normal Normal
53/3140 NA/4280 101/3020
136/NA NA/NA 167/4180
No No No
No No No
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Background: Congenital hyperinsulinism (CHI) is a hetero-
genous disorder characterized by hyperinsulinaemic hypoglycae-
mia, and may present in the neonatal period in severe forms of the
disease. Molecular defects involving eight genes has been described
so far. Herein we report a case of severe, diazoxide unresponsive
CHI caused by two homozygous novel missense mutations in the
KCNJ11 gene. Case report: An 8-day old girl was referred for
hyperinsulinaemic hypoglycaemia. She was the first child of first
degree cousins. She had hypoglycemia on the first day of life.
Unresolved repeated hypoglycaemia despite high glucose infusion
rates (GIR) and an elevated insulin (47 mIU/ml) suggested CHI
and the patient was started on diazoxide (15 mg/kg per day). She
continued to have boutes of hypoglycaemia, considered to be
diazoxide unresponsive and referred for pancreatectomy. Upon
arrival she had hepatomegaly, also ASD, PDA, pulmonary
hypertension as well as concentric left ventricular hypertrophy
was discovered on ECHO. Blood glucose was kept in the normal
range initially using diazoxide (15 mg/kg per day), hydrochloro-
thiazide (2 mg/kg per day), octreotide (20–40 mg/kg per day) and
glucose infusion (10–12 mg/kg per min on 20th postnatal day, she
developed heart failure and was digitalized, diazoxide was replaced
with glucagon (20 mg/kg per day). On 22nd day of life PDA was
ligated, and 36th day of life near total pancreatectomy was carried
out. Following pancreatectomy hypoglycaemia recurred and she
was put on octreotide. Pathology showed diffuse hyperplasia,
hypertrophy and nucleomegaly in the islet cells. Molecular analysis
revealed that the patient was homozygous for two novel missense
mutations (p.R221H and p.Q299H) in the KCNJ11 gene. Both
parents were heterozygous for the same mutations. Conclusion:
Pathology and molecular findings suggested autosomal recessive
CHI. The arginine residue at codon 221 and the glutamine residue
at codon 299 are conserved across species. It is therefore likely that
one or both of these mutations are pathogenic.
P3-1081
Congenital Glucose–Galactose Malabsorption in a
Male Infant
Nevenka Slaveska, Marina Krstevska-Konstantinova

Pediatric Clinic, Skopje, Macedonia

Background: Congenital glucose–galactose malabsorbtion is a
rare autosomal recessive disorder of intestinal transport of glucose
and galactose. It is characterized by watery diarrhoea, dehydration,
failure to thrive, or early death without appropriate dietary
treatment. Case presentation: The patient was 15 days old when
he was admitted to the hospital because of continued, severe,
watery, acidic diarrhoea and hypernatremic dehydration.
The abnormal stool looses were recorded within 4 days of birth.
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They were followed by abdominal distension, with no vomiting,
and persistent, osmotic, watery diarrhoea for the next 2 months.
Despite management with lactose-free semielemental formula, and
periodic administration of total parenteral nutrition during
hospitalization, severe malnutrition occurred. Further laboratory
investigations revealed repeated low blood sugar levels, slight
intermitent glycosuria, low stool Ph, and presence of reducing
substances in the faeces. Oral glucose tolerance test showed flat
blood glucose response. Diagnostic evaluation ruled out infectious
aetiology of the diarrhoea, cystic fibrosis, familial chloride
diarrhea, and lactose intolerance. The X-ray examination of the
intestinal tract revealed no abnormality. The clinical history of the
patient and performed laboratory investigations were strongly
suggestive of congenital glucose–galactose malabsorption.
Dramatic ceasure of the diarrhoea followed when the patient
was treated with a commercial glucose and galactose-free
formula – galctomine 19 (specialized fructose-based formula).
Conclusions: All these findings and further successful, sustained
weight gain, established the diagnosis of congenital glucose–
galactose malabsorption in our patient. At the age of 12 years he
had normal growth and neurological development.
P3-1082
HYNIC TOC: a New Radionuclide Material in the
Evaluation of Persistent Hyperinsulinaemic
Hypoglycaemia of Infancy: an Alternative
to 18F-DOPA?
Gokul Ramanathana,b, Ashwath Duraiswamya

aKovai Medical Center and Hospital, Coimbatore, Tamil Nadu,
India; bApollo Children’s Hospital, Chennai, Tamil Nadu, India

Background: Evaluation of persistent hyperinsulinaemic
hypoglycaemia of infancy (PHHI) requires accurate anatomic
diagnosis for appropriate medical/surgical management. 18F-
DOPA PET scan is used to localise the disease in pancreas, but is
not available in many centres. Objective and hypotheses: We
were highly restrained by the availability of investigations for
evaluation of PHHI, especially 18F-DOPA. To localise the disease
process, we use genetic testing and response to therapy as a guide.
So, we tried HYNIC TOC as a new material for PETscan and tried
to correlate with the genetic results and patient’s clinical course.
Method: Neonate born LGA with birth weight 4.8 kg had
hyperinsulinaemic hypoglycaemia (critical sample insulin-
67.07 mU/ml). Workup done for other causes of hypoglycaemia
were negative. Hypoglycaemia was persistent with high dextrose
requirements and refractory to oral diazoxide therapy (upto
10 mg/kg per day). But he responded to octreotide s.c. injection at
5 mg/kg per day. His genetic work up was done at Exeter Labs, UK
which showed compound heterozygous mutation in ABCC8 gene
(location exon 2 and intron 20; missense and aberrant splicing)
inherited from both the parents. These clinical course and genetic
reports suggested diffuse involvement of pancreas causing
hyperinsulinism, but we were restrained by the non availability
of 18F-DOPA in India. So PET scanning was done using a new
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radionuclide material called HYNIC TOC. Results: HYNIC TOC
PET/SPECT scan showed diffuse uptake of radionuclide material
in the pancreatic tissue suggesting diffuse nesidioblastosis.
Conclusion: HYNIC TOC, used in the diagnosis of neuroendo-
crine tumours in adults widely can be tried in children with PHHI
where 18F-DOPA is not available, suggested by the correlation we
found. Also, the properties like high in vitro and in vivo stability,
rapid blood clearance, predominant renal excretion, improved
image quality, lower radiation dose and EASYAVAILABILTY may
make it an ideal material for this indication.
P3-1083
Cholestatic Hepatopathy and Hypoglycaemic
Seizures as Primary Manifestation of Hypocortisolism
in Infancy
Peter Sauppa, Michael Frieda, Carsten Bergmannb,
Thomas Meissnera, Sebastian Kummera

aUniversity Children’s Hospital, Düsseldorf, Germany; bBioscientia
Laboratory, Ingelheim, Germany

Background: Cholestatic hepatopathy is a rare but serious
threat to neonates and young infants. Their immature hepatic
excretory function predisposes for severe and rapidly progressive
hepatic injury. Because of the wide range of possible etiologies, it is
often difficult to make an accurate diagnosis. One rare endocrine
cause can be primary or secondary hypocortisolism. Case
presentation: i) A 7-week-old term-born female with cholestasis,
elevated liver enzymes, fatigue and history of hypoglycaemic
seizures was referred to our centre. Parents are consanguineous.
Conjugated bilirubin was 9.6 mg/dl (!0.3), AST 884 U/l (!79),
ALT 215 U/l (!48). ACTH was elevated (O2000 pg/ml) and
serum cortisol was not detectable. Mutational analysis revealed a
homozygous mutation in melanocortin 2 receptor-associated
protein (MRAP) as cause of ACTH resistance due to defective
receptor signalling. ii) A 2-day-old full-term girl presented due to
hypoglycaemic seizures. She was treated with intravenous glucose.
At this time only Gamma-GT was elevated to 300 U/l (!181). She
was discharged 13 days later with normalized blood sugars. Two
weeks later she developed cholestasis, anaemia and elevated liver
enzymes: conjugated bilirubin was 5.35 mg/dl (!0.3), AST
797 U/l (!79), ALT 278 (!48). Basal cortisol levels were
decreased (0.3 mg/dl) and ACTH and cortisol showed a diminished
reaction on stimulation with CRH (ACTH max. 16.9 pg/ml and
cortisol max 4.9 mg/dl). MRI revealed septo-optic pituitary
dysplasia. In both cases hydrocortisone replacement led
to complete normalization of liver enzymes and bilirubin.
Conclusion: Since symptoms may be unspecific or very subtle,
diagnosis of neonatal/infantile hypocorticsolism can easily be
missed with significant delay in starting hormonal replacement
therapy. Therefore, we strongly emphasize to analyse cortisol
levels in the work-up of cholestasis in newborns and infants in
particular in association with severe hypoglycaemia.
54th Annual Meeting of the ESPE
P3-1084
Plasma Kisspeptin Levels of Infants Breast Growth in
Neonatal Period
Avni Kayaa, Zerrin Orbaka, Harun Polatb, Atilla Çayira,
Abdullah Erdila, Hakan Döneraya

aDepartment of Pediatric Endocrinology, Faculty of Medicine,
Ataturk University, Erzurum, Turkey; bDepartment of Biochemistry,
Faculty of Medicine, Ataturk University, Erzurum, Turkey

Background: The studies investigating kisspeptin levels in the
neonatal period is very limited. Objective and hypotheses: This
study was intended to investigate plasma kisspeptin hormone
levels in newborns with or without breast growth. Method: This
prospective study was performed to determine plasma hormone
levels of kisspeptin in patients admitted to the Erzurum Ataturk
University Faculty of Medicine Research and Educational Hospital
Pediatric Endocrinology Policlinic in September 2013–March
2014. Forty infants aged 14–28 days (20 girls and 20 boys) were
included as the study group and 40 healthy infants (20 girls and 20
boys) as the control group. Two-milliliter venous blood samples
were placed in hemogram tubes with K2EDTA. Plasmas were
performed using the enzyme-immunoassay method. Kisspeptin
levels were expressed as as ng/ml. Results: Mean plasma
kisspeptin levels in the breast growth group was 0.55G
0.16 ng/ml and in the control group was 0.48G0.1613 ng/ml.
Plasma kisspeptin levels differed significantly between the two
groups (PZ0.039). Significant correlations were determined
between plasma kisspeptin levels and LH levels (PZ0.05,
rZ0.312). Conclusion: In this study, plasma kisspeptin levels
were identified in newborns. Elevated kisspeptin in newborns
breast growth shows that kisspeptin may be involved in the
physiopathology of breast growth in newborns. Funding: Funded
by the Scientific and Technological Research Council of Turkey
(TÜBİTAK).
P3-1085
Circadian Variation in Cortisol Concentration in
Mother’s Milk
Bibian van der Voorn, Annemieke Heijboer, Marita de Waard,
Hester Verheijen, Joost Rotteveel, Martijn Finken

VU University Medical Center, Amsterdam, The Netherlands

Background: In mammals, maternal glucocorticoids are
transmitted through breast milk, particularly under stressful
circumstances. In humans, it is unclear whether milk cortisol
levels are dependent on stressful perinatal circumstances, such as
preterm birth. Objective and hypotheses: Our aim was to
compare cortisol concentrations in breast milk of mothers of very
preterm infants (GA !32 weeks) to breast milk cortisol
concentrations of mothers of full-term infants (GA R37 weeks).
We expected to find higher cortisol concentrations in preterm
breast milk. Methods: Breast milk samples from five preterm
mothers and five full-term mothers were obtained weekly in the
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first month postpartum. After hexane extraction, cortisol
concentrations were assessed by our extensively validated LC–
MS/MS method. Longitudinal changes in cortisol concentrations,
as well as the influence of time of collection, were analysed by
generalised estimating equations. Results are shown as b (95% CI).
Results: No significant difference in cortisol concentration was
found between groups: K31.7 (K72.4; 9.1), PZ0.13. Concen-
trations were dependent on the time of collection, with the highest
cortisol level between 0600 and 1200 h: 48.6 (45.3; 51.8), P!0.001.
Conclusions: We found no difference in cortisol level between
preterm and full-term breast milk. Instead, our study provided
evidence for diurnal rhythmicity in human milk cortisol
concentration. To explore this further, we are now conducting a
study in which healthy full-term mothers are requested to collect
ten paired breast milk and saliva samples over 24 h. We
hypothesise that cortisol concentrations in breast milk follow a
diurnal rhythm, parallel to the salivary cortisol concentration.
P3-1086
Usefulness of ultrasonography for detecting adrenal
haemorrhage in neonates with relative adrenal
insufficiency
Kyung A Jeonga, Hwa Young Kimb, Hae Woon Junga, So Youn Kima,
Keun Hee Choia, Gyung Min Leec, Young Ah Leea, Choong Ho Shina,
Sei Won Yanga

aDepartment of Pediatrics, Seoul National Univesity Children’s
Hospital, Seoul, Republic of Korea; bDepartment of Pediatrics,
Kangwon National University Hospital, Chuncheon, Republic of
Korea; cDepartment of Pediatrics, Konyang University Hospital,
Daejeon, Republic of Korea

Background: Relative adrenal insufficiency (RAI) may be
associated with neonatal adrenal hemorrhage (AH). Objective
and hypotheses: The purpose of this study was to investigate the
usefulness of ultrasonography for detecting AH in steroid treated
neonates with RAI. Method: A retrospective analysis of 52
corticosteroid-treated patients with RAI at a neonatal intensive
care unit of a tertiary center from January 2006 to April 2014 was
performed to assess for the prevalence of adrenal hemorrhage and
to identify factors associated with RAI. In addition, 17 patients
who had been diagnosed with AH from January 2000 to June 2014
were investigated retrospectively to examine the clinical charac-
teristics of the patients. Results: The median gestational age of the
52 patients with RAI was 27C2 weeks and their median birth
weight was 878 g. The basal cortisol levels before and after
corticosteroid treatment were 6.2 and 8.0 mg/dl, respectively.
Ultrasonography was performed for the 52 patients and none
showed evidence of adrenal hemorrhage. For those 17 patients
who had been diagnosed with AH, 15 were born full term while
two were born premature. Four of the 17 patients were large for
gestational age. The reasons for the initial abdominal ultrasono-
graphy were septicemia (nZ7), sacral dimple and single umbilical
artery (nZ1), abnormal prenatal ultrasound with suspected
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adrenal mass (nZ7), and acute scrotum (nZ1). Sixteen patients
had unilateral AH of which 14 were right sided. Only one patient
with associated sepsis, jaundice, anemia, and thrombocytopenia
had bilateral AH and also showed signs of adrenal insufficiency
requiring steroid treatment. Conclusion: Abdominal ultrasono-
graphy is not necessary for the detection of adrenal hemorrhage in
corticosteroid treated neonates. However, adrenal function and
ultrasonographic evaluation may be required in those neonates
with septicemia, severe anaemia, prolonged jaundice, and/or
thrombocytopenia.
P3-1087
Differences in Leptin Levels Between Newborns with
and without Intrauterine Growth Restriction Born in
the Hospital Gineco Obstétrico ‘Isidro Ayora’ of
Quito-Ecuador. Year 2013–2014
Maria Elisa Acosta De la Vegaa, Marco Antonio Pinob, William Daniel
Acosta Naranjob, Alfredo Naranjob

aGraduate Thesis-Pontificia Universidad Católica del Ecuador,
Quito, Ecuador; bPontificia Universidad Católica del Ecuador, Quito,
Ecuador

Background: Obesity has increased drastically in the last few
years. It’s well known the connection between intrauterine growth
restriction (IUGR) and the development of metabolic syndrome
based on the thrifty phenotype. Some studies have proposed that a
poor intrauterine environment could lead to the development of
chronic conditions later in life, and its believed leptin is involved in
this process. Objective and hypotheses: Establish the mean of
leptin in the full term newborns born in the Hospital Gineco-
Obstétrico ‘Isidro Ayora’ and the influence of intrauterine growth
restriction in this mean. Leptin levels found in full term newborns
born in the Hospital Gineco-Obstétrico ‘Isidro Ayora’ with IUGR
are significantly lower than the levels found in newborns without
IUGR. Method: Comparative cross-sectional study with 90 full
term newborns randomly selected divided into two groups: Group
A: 45 newborns without IUGR and Group B: 45 newborns with
IUGR. All the newborns met the following criteria: normal
singleton delivery, with Hispanic parents, and a 5 min APGAR
score R7. We used cord blood to measure leptin concentrations
with an ELISA method. Results: Serum leptin concentrations
were significantly lower in IUGR newborns than in newborns
without IUGR (3.06G2.22 ng/ml vs 4.64G2.69 ng/ml; PZ0.0032).
Serum leptin concentrations were higher in female than in male
(5.06G2.55 ng/ml vs 2.59G1.93 ng/ml). Serum leptin levels were
positively correlated with birth weight and gestational age.
Conclusion: Lower serum leptin concentrations found in IUGR
newborns will indicate that an alteration in the intrauterine
environment will lead to change in endocrine axes and will result
in excessive weight gain, fat storage, and insulin resistance. These
levels are apparently lower in both groups compared to the levels
found in Caucasian newborns.
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Leptin and Neuropeptide Y Levels in Newborns
Avni Kayaa, Zerrin Orbaka, Ismail Polata, Harun Polatb,
Musa Gümüsdereb

aDepartment of Pediatric Endocrinology, Faculty of Medicine,
Ataturk University, Erzurum, Turkey; bDepartment of Biochemistry,
Faculty of Medicine, Ataturk University, Erzurum, Turkey

Background: Several studies have investigated leptin and NPY
levels in children, but the information for newborns in the
literature is limited. Objective and hypotheses: The aim of this
study was to determine leptin and neuropeptide Y (NPY) levels in
between 14 and 28-days newborns. Method: This prospective
study was performed in the Erzurum Atatürk University Medical
Faculty Research Hospital Neonatal Clinic, Turkey, between July
and December 2014. Sixty-two 14–28-day-old babies, 26 female
and 36 male, were included in the study. Patient age, height and
body weight were recorded. Feeding status was recorded. Babies
were divided into two groups, those receiving breastfeeding only
and those receiving breastfeeding and formula. Plasma leptin
levels were measured by the enzyme amplified sensitivity immüno
assay and plasma NPY levels were measured by the enzyme
immüno assay method. Leptin and NPY levels were expressed as
nanograms/milliliter. Results: In the 14–28 day-old-girls mean
leptin level of was 4.25G3.08 ng/ml and mean NPY level 24.79G
9.87 ng/ml. In the 14–28 day-old-boys mean leptin level of was
3.49G2.52 ng/ml and mean NPY level 25.80G9.58 ng/ml. No
significant difference was also determined between leptin
(PZ0.228) or NPY (PZ0.144) in terms of feeding status. No
significant difference was observed between the sexes in terms of
leptin or NPY levels (leptin PZ0.775 and NPY PZ0.687).
Conclusion: There were no difference respect to feeding status
and sex of leptin and NPY levels in the neonatal period.
P3-1089
Cord Blood and Maternal Serum IGF1,2, IGFBP3
Levels in Overweight Pregnants
Aysehan Akinci, Önder Celik, Ibrahim Ozerol

Inonu University, Malatya, Turkey

Background: Obesity or excess weight gain in pregnancy
period cause increased insulin secretion even if glucose screening
test is normal. The growth promoting effect of insulin may release
somatotropic hormones, such as IGF1,2 and its binding proteins
are involved in the regulation of foetal growth. Objective and
hypotheses: In this study, we determined the changes of
intrauterine growth factors (IGF1,2, and IGFBP3) in pregnants
gained over weight during pregnancy period and evaluated its
relation with birth weight. Material and method: The patient
group was consisted of pregnant women (nZ75) attending the
54th Annual Meeting of the ESPE
Obstetric outpatient clinic. Patients had gained over weight during
pregnancy period compared with normal weight gain pregnants
(nZ46). Insulin and c-peptide measured by ICMA, and IGF1,2,
and IGFBP3 were analysed by ELISA. Results: Birth weight of
newborns in the patient group (3.9 kg) were significantly high
when compared with the control group (3.2 kg) (P!0.05). IGF2
and IGFBP3 levels were significantly high in patient group
(maternal IGF2: 615 ng/ml, IGFBP3: 3395 ng/ml; cord IGF2:
476 ng/ml, IGFBP3: 1632 ng/ml) (P!0.05) when compared with
controls. In the patient group maternal and cord IGF2 and
HOMA-IR level were positively correlated with birth weight.
Conclusion: To become overweight or obese in pregnancy period
may be responsible increased foetal IGF2 level and nutrient flux
due to hyperinsulinaemia can lead to increased birth weight.
P3-1090
Crystal Formation in the Meibomian Glands as
Diagnostic Proof of Pseudohypoaldosteronism Type I
Natascha van der Werf-Grohmanna, Ekkehart Lauschb,
Michael Wurma, Cecil Kannanc, Hans Fuchsa, Ute Spiekerköttera,
Karl Otfried Schwaba

aDepartment of Paediatrics of the University Hospital, Freiburg/
Breisgau BW, Germany; bDepartment of Paediatric Genetics of the
University Hospital, Freiburg/Breisgau BW, Germany;
cSt Elisabethen Hospital, Lörrach BW, Germany

Background: Pseudohypoaldosteronism type I (PHA1) is a
rare disease of mineralocorticoid resistance (MR). Neonatal
manifestation leads to life-threatening dehydration due to massive
salt-loss, acidosis and frequently, failure to thrive. Two clinically
and genetically distinct forms exist, namely systemic and renal
PHA1 caused by mutations in the subunit genes (SCNN1A,
SCNN1B, SCNN1G) of the epithelial sodium channel (ENaC) and
mineralocorticoid receptor coding gene NR3C2. Case presen-
tation: After an uneventful pregnancy, a eutrophic term male
newborn presented poor feeding and some degree of respiratory
distress within the first hours of life and was admitted to a neonatal
unit. Family history was inconspicuous, as he was the second child
of non-related Turkish and otherwise healthy parents. Antibiotic
therapy to treat suspected neonatal infection was initiated
immediately, as was additional intravenous fluid support, leading
to apparent stabilisation. Unfortunately, on the 6th day of life his
condition began to progressively deteriorate due to respiratory
distress secondary to dehydration and severe electrolyte-imbalance
as in neonatal manifestation of congenital adrenal hyperplasia
with hyponatraemia, hyperkalaemia and metabolic acidosis.
Medical therapy with a stress dose of hydrocortisone was
attempted without convincing success. The boy was therefore
referred to the neonatal ICU of our tertiary medical centre on his
7th day of life. Surprisingly, neonatal screening revealed normal
17-a-hydroxyprogesterone levels (17-a-OHP), but elevated plasma
renin and aldosterone concentrations at the same time. Of note,
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impressive salt-crystal formations on the eyelids were macro-
scopically visible on both sides! This is attributable to salt loss via
the excretory meibomian glands, known to be specific clinical
proof of a severe manifestation of systemic PHA1. Mutational
analysis revealed a compound heterozygous SCNN1B mutation.
Conclusion: This infant’s clinical appearance provided impressive
proof of primary PHA1. Life-saving specific therapy could be
initiated in a timely manner.
P3-1091
Transient Neonatal Hypoparathyroidism Secondary
to an Unknown Maternal Parathyroid Adenoma
Perez Maria Teresaa, Labra Reginab, Llorente Anac
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Background: Transient neonatal hypoparathyroidism (hPT)
by inhibition of fetal parathyroid secondary to undiagnosed
asymptomatic hyperparathyroidism (HPT) in the mother often
debuts as late neonatal seizures. Objective and hypotheses: To
emphasise the indication of maternal metabolic study (Cacium-
Ca-, Phosphorus-P- and PTH) in addressing late neonatal
hypocalcemia, especially in the case of late neonatal hypocalcemic
seizures. Method: We report the case of a male new born, the
result of pregnancy and childbirth without incident. Mother of 33,
healthy, two episodes of renal colic. The new born presented on
the 9th postnatal day partial seizures. In the metabolic screening,
hypocalcemia 5.4 mg/dl and hypomagnesemia 1.2 mg/dl. Receive
calcium gluconate infusion and magnesium. Seizures last for 24 h.
Cranial ultrasound and EEG were normal. iPTH lower limits of
normal (15 pg/ml). He received oral contributions of calcium,
magnesium and cholecalciferol until complete metabolic normal-
ization at the 4th month of life. In the extension study the mother
showed calcemias between 10.2 and 10.5 mg/dl, P and Mg normal,
elevated iPTH (between 95 and 113 pg/ml) and hypercalciuria.
Parathyroid ultrasound and scintigraphy, evidenced left higher
adenoma of 2.5 cm. Video-assisted parathyroidectomy is per-
formed with subsequent analytical standardization. Conclusion:
i) In a late neonatal hypocalcemia, the study of maternal calcium-
phosphate metabolism is required since the mother HPT is usually
asymptomatic in most cases. ii) The diagnosis of a maternal
hypercalcemic HPT is simple, being more unusual the diagnosis of
HPT with normal-slightly elevated Ca and normal P such as we
present. Late neonatal seizures may be the first expression of an
undiagnosed maternal parathyroid adenoma, so the study of an
apparently healthy mother is a benefit for both. iii) The therapeutic
approach of a transient neonatal hPT includes contributions of Ca
and vitamin D and frequently Mg. The metabolic evolution is
standardization in a few weeks.
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Relations of Birth Chest Circumference to Blood
Serum IGF1 in the Newborn Free of Life-threatening
Disease: Possible Role of Birth Body Weight in
Addition to Respiratory Supportive Treatment
Cesare Terzia,b, Werner F Blumc, Gabriele Tridentid, Andrea Ceriolie,
Marco Rianie, Elena Chesid, Sergio Bernasconia,b, Gian Luigi Dé
Angelisa,b, Cristiana Magnanid, Raffaele Virdisa,b, Giacomo Banchinid
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Parma, Parma, Emilia-Romagna, Italy; cFriedrich-Stengel-Str. 14,
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Background/objective and hypotheses: Chest circumfer-
ence (CC) is related to intrauterine growth rate as well as to
development-function of respiratory system. We evaluated the
relevance of birth body weight (BW) in birth CC (BC) relations to
blood serum IGF1 after control for preterm birth (PTB), oxygen
(O2) supplementation as %O2 in respiratory gases (O2R) and
assisted ventilation of any kind (AV) in the newborn (NWB)
without life-threatening disease. Method: Data available in each
NWB: i) gender (SEX), gestational age (GA, unit:complete week),
BW (unit:gr), BC (unit:cm), presence/absence of BW!10th
centile for GA (SGA) or of PTB defined as GA%36, and
ii) same-day records of AV, O2R, and IG1 RIA-measurements
(unit:mM/dl) at one of the first 5 postnatal days (x), 5 days after
x(y) and 10 days after x(z), of postnatal age (PNA;unit:day). NWBs
with any among total parenteral nutrition, life-threatening disease,
diabetes mellitus (DM), endocrine diagnosis out of DM, clinically
relevant trunk trauma or DM in mother were excluded. 78 NWBs
were included (male SEX,n,43; PTB,n,46; SGA,n,20; GA rangeZ
28–42; BW rangeZ1200–4150; BC rangeZ22.0–39.0; presence of
O2R,n,xZ22,yZ11,zZ1; presence of AV,n,xZ8,yZ4,zZ1).
Natural log-transformed IGF1 (IGF1-LN) resulted near-normally
distributed. Multiple Linear Regression (MLR) was used (compu-
tations; male SEX, PTB, AV, condition presentZ1, condition
absentZ0). Results: MLRs with IGF1-LN as outcome showed a
significant partial correlation (PC) coefficient (r) of BC PCs with
IGF1-LN when including as predictors PNA, O2R and AV
chronologically corresponding to outcome, as well as SEX, PTB
and BC (BC vs IGF1-LNx, r:0.37, P: 0.0012; BC vs IGF1-LNy,
r: 0.40, P: 0.0005; BC vs IGF1-LNz, r: 0.29, P: 0.0142), while no
significant r of BC PCs with IGF1-LN at x, y or z was observed in
MLRs including i) IGF1-LN as outcome and ii), as predictors,
PNA, O2R and AV chronologically corresponding to outcome as
well as SEX, PTB, BC and BW (R2 of MLR models, 0.27–0.54,
significant in all cases). Conclusion: BW could be involved in BC
relations to IGF1-LN not explained by SEX, PTB, PNA, O2R and
AV in not-life-threatened NWBs.
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Relations of Birth Chest Circumference
to Blood Serum IGFBP3 in the Newborn Free of
Life-threatening Disease: Possible Role of
Birth Body Weight Beyond Blood Serum IGF1 and
Respiratory Supportive Treatment
Cesare Terzia,b, Raffaele Virdisa,b, Gabriele Tridentic,
Lidia Garavellic, Andrea Ceriolid, Marco Rianid,
Sergio Bernasconia,b, Gian Luigi Dé Angelisa,b,
Cristiana Magnanic, Werner F Blume, Giacomo Banchinic
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Background/objective and hypotheses: Chest circumfer-
ence (CC) is related to intrauterine growth rate as well as to
development-function of respiratory system. We evaluated the
relevance of birth body weight (BW) and blood serum IGF1 (IG1)
in birth CC (BC) relations to blood serum IGF-binding-protein-3
(IB3) after control for preterm birth (PTB), oxigen (O2)
supplementation as %O2 in respiratory gases (O2R) and assisted
ventilation of any kind (AV) in the newborn (NWB) without life-
threatening disease. Method: Data available in each NWB:
i) gender (SEX), gestational age (GA, unit:complete week), BW
(unit:gr), BC (unit:cm), BW!10th centile for GA (SGA), PTB
defined as GA%36 and, ii) same-day records of postnatal age
(PNA;unit:day), O2R, AV and IG1-IB3 RIA measurements
(unit:mM/dl) at one of the first 5 postnatal days(x), 5 days after
x(y) and 10 days after x(z). 78 NWBs without any among total
parenteral nutrition, life-threatening disease, diabetes mellitus
(DM), endocrine diagnosis out of DM, malformation, clinically
relevant trunk trauma or DM in mother were included (male
SEX,n,43; SGA,n,20; GA rangeZ28–42; BW rangeZ1200–
4150;BC rangeZ22.0–39.0;PTB,n,46; presence of O2R,n,xZ
22,yZ11,zZ1; presence of AV,n,xZ8,yZ4,zZ1). Natural log-
transformed IB3 (IB3-LN) resulted near-normally distributed.
Multiple Linear Regression (MLR) was used (computations; male
SEX, PTB, AV, condition presentZ1, condition absentZ0).
Results: MLRs with IB3-LN as outcome showed a significant
partial correlation (PC) coefficient (r) of BC PCs with IB3-LN
when including as predictors either i) PNA, O2R and AV
chronologically corresponding to outcome, and SEX, PTB and
BC (BC vs. IB3-LNx, rZ0.35, PZ0.0022; BC vs IB3-LNy, rZ0.47;
PZ0.0000; BC vs IB3-LNz, rZ0.53, PZ0.0000), or 2)PNA, O2R,
AV and IG1 chronologically corresponding to outcome and SEX,
PTB and BC (BC vs. IB3-LNx, rZ0.30; PZ0.0101;BC vs. IB3-LNy,
rZ0.30; PZ0.0104;BC vs. IB3-LNz, rZ0.51; PZ0.0000), while
MLRs showed no significant r of BC PCs with outcome IB3-LN at
x, y or z when including as predictors PNA, O2R and AV
chronologically corresponding to outcome, as well as SEX, PTB,
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BC and BW (R2 of MLR models, 0.38-0.66, significant in all cases).
Conclusion: BW appeared more able than IG1 chronologically
corresponding to IB3-LN in explaining BC relations to IB3-LN
after control for SEX, PTB, PNA, O2R and AV in not-life-
threatened NWBs.
P3-1094
EPIPEG-PREMEB Proyect. Clinical Situation before
12 months go on a SGA Population
Ainhoa Sarasua-Mirandaa, Ignacio Diez-Lopeza,
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Raquel Gomez de Seguraa, Dorleta Perez-Camposa,
Maria Teresa Macarulla-Arenazab,c, Victor Manuel
Rodriguez-Riverab,c

aHospital Universitary of Alava, Vitoria, Basque Country, Spain;
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Background: Cohort SGA in North of Spain – EPIPEG.
Objective and hypotheses: Establish a SGA cohort for
monitoring, assessment catch-up, and analysis of middle-
environmental and social factors. Method: We study live births
in singleton pregnancies in our hospital during 2012–2014, and are
classified according age gestation (EG) and weight/height (Spanish
growth 2008). Visits were made at 0, 3, 6, 9, 12 months, with
measurements weight, height and perimeter. Blood samples are
analyzed and be stored is obtained. Results: 80 PEG recruited in
18 months (_44, 55%). Epidemiological data: average age 32.2
years mother brothers previous SGA 11/80 (14%); maternal
smoking during pregnancy 32/80 (40%), 4 (3–15) cigarettes/day;
worker during pregnancy 55/80 (68%), of which 80% with O3 h
walking/day; drugs during pregnancy 24/80 (30%), 70% for
asthma, 20% L-thyroxine and 10% other. Pathologies associated:
41/80 (53%) (gestosis, eclampsia, DM, thyroiditis, psychogenic
stress). Childbirth: a term 52/80 (67%), eutocic 68/80 (85%). Facts
children at birth: middle weight DS K2.6 (K3.5 to 2.0), average
size DS K2.5 (K3.2 to 2.1), for sex and EG. Lactation exclusive
breast: 60/80 (75%) during the 1st month of life. RN income or
pathology in the 1st month of life 20/80 (25%). PEG cases that
have reached 12 months of follow up 48 cases. Income over 12
months 2/48 (4%) (bronchitis). With 12 months of life have 7/48
cases (15%) did not catch up with adequate P and/or T !P10,
28/48 cases (60%) catch up very fast with P and/or TO P90.
Conclusion: The age of the pregnant, their lifestyle (snuff, stress
and work) and regular medications (asthma), is causing of SGA.
These children seem to require greater use of artificial feeding, a
higher rate of hospital admissions at birth than children with PAG,
but later is not a disease risk population. However detected since
75% of the RN SGA present a metric inappropriate development
with year of life, which may have future implications. Funding:
Pfizer international research grants were used for starting this
study and for buying clinical material and a personal computer.
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P3-1095
McCune–Allbright Syndrome in a Male Newborn with
Hyperthiroydism
Marı́a Esperanza Rueda Valencia, Olga Pérez Rodrı́guez, Diego
López de Lara, Esther Vaquero Sosa, Marı́a Isabel Armadá Maresca,
Enrique Criado Vega

Hospital Clı́nico San Carlos, Madrid, Spain

Introduction: McCune–Albright syndrome (MAS) is a rare
disease defined by café-au-lait spots, gonadotropin-precocious
puberty and fibrous dysplasia. It could be associated with others
endocrinopathies: thyroid involvement as a common feature. The
prevalence is very low, being outstanding the neonatal diagnosis,
especially in males. Case presentation: A male term newborn
with a café-au-lait extensive spot involving the back, arms, legs and
scrotal area, was hospitalized in the neonatal unit at 12 h of life
with respiratory distress, which disappears after 48 h. There were
no family pathologic history, neither parent’s blood relatives. On
day of life (DOL) 5 he presented jaundice, acholia and chyluria,
without hepatomegaly. Conjugated bilirrubin reached 15.95 mg/dl
on DOL 17: total bilirubin was 20.2 mg/dl. Common causes of
cholestasis were discharted. TSH was 0.1 mIU/l, thryroxine (T4)
32.7 pg/ml and triiodothyronine (T3) 6.44 pg/ml. Anti-thyroid
antibodies were negatives. Thyroid sonography was normal. In
DOL 12, he started respiratory distress and tachycardia. He
initiated propranolol, lugol and methimazole. He developed
dilated left cardiac cavities and slight pericardial effusion. Thyroid
profile normalized in 30 days. Bilirubin decreased but GOT and
GPT increased up to 280 and 499 U/l. Basal GH was 11.8 ng/ml.
Cortisol, and growing factors were normal. Radiological image
showed ground glass density, forming the pattern of polyostotic
fibrous dysplasia. On DOL 45, he showed haematological profile of
aplastic anaemia. Bone marrow exam indicated selective erytho-
blastopenia. The café-au-lait spot was biopsied, being compatible
with the typical macule of MAS. Karyotype was normal. Results for
genetic testing for the gene GNAS1 are still unknown.
Conclusions: The diagnosis of MAS must be suspected in a
newborn with fibrous displasia, café-au-lait macules and endocri-
nological disorders, despite the low incidence or male condition.
Early treatment is essential; It’s not enough to diagnose the entities
which comprises, but the possible side effects of the drugs and their
impact on children’s development.
P3-1096
Role of Notch1-Dll4 Signalling Pathway in Mice Model
of Oxygen-induced Retinopathy
Wangkai Liu, Yihua Su, Siqi Zhuang, Xiaoyu Li, Yijuan Li

Department of Pediatrics, The First Affiliated Hospital, SUN Yat-sen
University, Guangzhou, Guangdong, China

Background: Notch1-Delta-like ligand 4 (Dll4) signalling
pathway has a biological effect of negative feedback regulation to
VEGF in retinal vascular development process. There are few
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studies on the inhibition of Notch1-Dll4 signalling pathway in
ROP and the regulatory pathway of VEGF. Objective and
hypotheses: To investigate the role that Notch1-DLL4 signal
pathway played in the oxygen-induced retinal neovascularization
of mice by analyzing the expression of DLL4, VEGFR-1, and
VEGFR-2 in retinal neovascularization. Method: Sixty 7-day-old
mice were divided into oxygen-induced retinopathy group and
control group. We took ten mice from each group at postnatal day
7 (p7), p12 and p17 respectively, and then used the retinas to
extract RNA. We detected mRNA expression of DLL4, VEGFR-1
and VEGFR-2 by RT-PCR. Results: VEGFR-1 expression of
retinopathy group was lower than the control group in p17.
PZ0.022). There was no statistically significant difference in
VEGFR-2 expression between these two groups in each timing.
P>0.05. DLL4 expression of retinopathy group became lower in
p12 and p17. PZ0.022). As time went on, the expression of
VEGFR-1 and DLL4 protein decreased (P!0.05), and that of
VEGFR-2 increased P!0.05) in retinopathy group. In control
group, the expression of VEGFR-1 and DLL4 protein didn’t
change a lot from p7 to p17 ( P!0.05), and that of VEGFR-2
increased PZ0.001. It showed positive correlation between DLL4
and VEGFR-1, rZ0.905, P0.001. Conclusion: Notch1-DLL4
signalling pathway may be involved in the regulation of VEGF
in the process of retinal angiogenesis. The expression of DLL4 was
inhibited in oxygen-induced retinopathy mice during the
formation of neovascularization, so it failed to show negative
feedback regulation to VEGF. DLL4 restrained the expression of
VEGF by the up-regulation of VEGFR-1.
P3-1097
Experience in Insulin Pump Therapy in the Treatment
of Neonatal Diabetes
Tlif Asieta,b, Chernyak Irinaa, Shtoda Irinaa, Golovenko Irinaa,
Kondratyeva Elenab

aChildren’s Regional Clinical Hospital, Krasnodar, Russia; bKuban
State Medical University, Krasnodar, Russia

Background: Neonatal diabetes (ND) at first 6 months and its
frequency is one in 500 000 newborns. There are some difficulties
in its treatment, due to low demand and high sensitivity to insulin.
Case presentation: We present the experience in insulin pump
therapy treatment. A 13 days girl was taken to Regional Children’s
Clinical Hospital in Krasnodar. It was the child from the1st
pregnancy with toxicosis in the one st trimester, threat of
termination in the 2nd trimester and with the – FPI – in the 3d
trimester. The child was born of 2150 g on the 36th week of
pregnancy. Due to reduced response and inspection, weak
physiological reflexes, sluggish sucking and the 27 mmol/l
hyperglycemia on the 12th day it was decided to start with i.v.
insulin to 0.05 UN/kg per h via infusion pump. Having the lability
of the DM currents, the tendency of the problem of injection of
small doses of insulin with syringe pens and inconvenience of
constant intravenous infusion, the child was transferred to pump
insulin delivery on its 53d-day of life. It was used the basal mode of
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delivery of insulin for each feed at a dose of 0.05 UN within 1 h
(0.002 UN/kg per h), due to the fact that modern pumps are not
suitable for the introduction of low doses of insulin with the help
of bolus scheme. Glycaemia with the intravenous insulin is 20,9-
16,4-2,9-12,6-10,1-1,5-4,6-9,7 mmol/l, the dynamics of glycemia
on the background of continuous s.c. administration of insulin is –
13,5- 16,5- 10,4-11,0-9,5-7,5-8,5-6,5-4,0 mmol/l. On hospitalizing
it was HbA1c K5.5% (2.9–4.2% – norm); C-peptide !0.1 ng/ml
(0.9–4.0 – norm), after 1 month C-peptide is 1.93 ng/ml. In the
4 weeks was noted digestive disorders (lactase deficiency)
insufficiency of the exocrine functions of the pancreas, which
was corrected substitution therapy of pancreatic enzymes and in
taking gidrolizirovanny mixture. Putting on weight for 2 months
was 1.5 kg, glycaemia, it was returned to normal on the 7th week of
life. Conclusion: Insulin pump therapy effective in the treatment
of neonatal diabetes.
P3-1098
Case Presentation; a Neonate Presenting to a District
General Hospital with Isolated Cranial Diabetes
Insipidus Evolving to Partial Hypopituitarism
Gemma Keeltya, Kamal Weerasinghea, John Gregoryb

aDepartment of Paediatrics, Betsi Cadwaladr Health Board,
Wrexham Maelor Hospital, Wrexham, Wales, UK; bDepartment of
Child Health, Wales School of Medicine, Cardiff University, Cardiff,
Wales, UK

Background: Hypernatraemia in a neonate can be common,
and is usually due to high rates of insensible water loss and high
urine output and subsequent dehydration. This is commonly
resolved with supplementation of feeds. Case presentation: We
present a preterm baby born at 35 weeks gestation who was born
in good condition, did not require ventilation or intensive care
support. The only support required was for feeding and
thermoregulation. In the second week of life was noted to have
weight loss and hypernatraemia thought to be hypernatraemic
dehydration, therefore feed volumes were increased by bottle and
nasogastric tube. Despite feed supplementation hypernatraemia
persisted. Further investigation with paired osmolalities was
suggestive of diabetes insipidus. Test dose of desmopressin
showed weight gain and normalisation of investigations. Initial
further endocrine tests were normal and patient was discharged
home on desmopressin. Regular follow-up showed reduced height
velocity at 3 years of age. Endocrine testing was repeated and
showed inadequate response to glucagon stimulation test, there-
fore partial hypopituitarism was diagnosed. The patient was
regularly reviewed in the joint endocrine clinic by tertiary
Paediatric Endocrinologist and a course of GH treatment was
initiated. Conclusion: Hypernatraemic dehydration not respon-
sive to rehydration should be further investigated and diabetes
insipidus considered. This case illustrates the importance of
continuous monitoring and regular endocrine evaluation in
identifying development of additional pituitary dysfunction.
54th Annual Meeting of the ESPE
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Isolated GH Deficiency (IGHD) Associated with
7q11.23 Duplication Syndrome: a Case Report
Ani Aroyoa, Iva Stoevaa, Gergana Stanchevab, Daniela Avdshievaa,
Radka Kanevab

aUniversity Pediatric Hospital Sofia, Medical University Sofia, Sofia,
Bulgaria; bMolecular Medicine Center, Medical University Sofia,
Sofia, Bulgaria

Background: Congenital pituitary hormone deficiency is
etiologically heterogeneous and occurs in 1:4000 live births. Of
those, isolated GH deficiency (IGHD) is the most common,
followed by combined pituitary hormone deficiency with or
without extrapituitary anomalies. Objective and hypotheses:
Description of a patient with IGHD, associated with multiple
additional organ anomalies. Method: Case report, Sequencing of
HESX1, SOX2 and SOX3, aCGH array. Results: Boy, presented at
age of 8.7 years with short stature (SDSh K3.46). No available
perinatal data. At examination: mild mental retardation, develop-
mental delay, mutism, loss of hearing, cleft palate, partial IGHD
(peak GH 4.1 mU/l), 4-years delayed BA, cryptorchidism,
refractive anomalies – high degree of hypermetropia and
astigmatism, congenital cataracta. Anterior pituitary hypoplasia
(MRI). Institution of rhGH, initially with 0.05 U/kg per 24 h s.c.
No additional pituitary hormone deficits could be established
during follow up; spontaneous and fast progressing puberty was
evident. A 3.297 Mb duplication 7(q11.23q11.23)(72366111-
75663082)x3[hg19], containing 59 genes and 13 pseudogenes
was found by aCGH after the negative screen for HESX1, SOX2
and SOX3. There is 87% match with the autosomal dominant
7q11.23 microduplication syndrome. The estimated prevalence is
1:12 000 live births. Symptoms include mild facial dysmorphic
features, mental retardation, developmental and speech delay,
language and hearing difficulties, short stature, cleft palate,
cryptorchidism, ocular abnormalities which showed an overlap
with our patient’s phenotype. Up to now, none of the 7q11.23
patients are described to have hypopituitarism. Conclusion:
Patients with complex hypopituitarism phenotype associated with
extrapituitary anomalies should undergo screening of the whole
genome. This approach may contribute to new etiological insights
of hypopituitarism. The 7q11.23 microduplication syndrome is
very rare, up to now there are about 50 patients described
worldwide. To our knowledge this is the first patient with IGHD
due to pituitary hypoplasia as part of the 7q11.23 microduplication
syndrome. Funding: Medical University Sofia, Grant ‘Mlad
issledovatel’ Nr. 41-D, contract Nr. 30-D.
P3-1100
Cushing Disease in a Patient with Beckwith–
Wiedemann: an Unusual Association
Frederic Brioudea,b, Carole Nicolasb,c, Irene Netchinea,b,
Isabelle Mareyd, Yves Le Bouca,b, Philippe Touraineb,c
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Background: Beckwith–Wiedemann syndrome (BWS) is an
overgrowth syndrome with an increased risk of embryonic tumors
during early childhood. About 80% of patients with BWS show a
molecular defect in the 11p15 imprinted region. Loss of
methylation at the imprinting control region 2 (ICR2) is the
most frequent defect which leads to a loss of expression of the
CDKN1C gene, increasing cell proliferation. These epigenetic
defects occur mostly as a mosaic event. Objective and
hypotheses: We describe the first case of Cushing disease
secondary to an ACTH microadenoma of the pituitary in a patient
with BWS. Method: Methylation status of the 11p15 region was
assessed with the ASMM-MQ6PCR. Results: A 19-year-old
female patient has been referred in an endocrinology reference
centre for excessive weight gain, hirsutism and secondary
amenorrhea. Furthermore, she presented hemihyperplasia, and
macroglossia was noticed by the parents during the first years of
age. Blood test showed persistant elevated levels of cortisol through
the 24 h, with elevated free urinary cortisol, and inappropriate
ACTH levels. Dynamic tests (dexamethasone suppression tests
and stimulating tests) confirmed the ACTH dependant hypercor-
tisolism. MRI showed a microadenoma of the pituitary. After
surgery, the adenoma was positive for ACTH staining. Methyl-
ation analysis of the 11p15 region found a loss of methylation at
ICR2 in a mosaic state in the leucocytes (methylation index (MI):
17%, normal values 48–53), and a total loss of methylation in the
adenoma (MI: 1%). Conclusion: We report the first case of
pituitary adenoma in a patient with BWS diagnosed at the adult
age. We showed that the molecular defect was present in a higher
proportion in the pituitary gland, which may have led to the
adenoma. This report highlights the variable expressivity of BWS,
and such a diagnosis should be evoked in case of a tumoural
process with hemihyperplasia.
P3-1101
Baseline Characteristics, GH Response, and Long term
Evolution in 67 Patients with Pituitary Stalk
Interruption According to the Initial Presentation
Céline Bara, Charline Zadrob, Gwenaelle Dienea, Isabelle Olivera,
Catherine Pienkowskia, Béatrice Joureta, Cartault Audreya,
Annick Sevelyb, Maithé Taubera, Thomas Edouarda

aEndocrine, Obesity, Bone Diseases, Genetics and Gynecology Unit,
Children’s Hospital, Toulouse University Hospital, Toulouse,
France; bNeuroradiology Unit, Purpan Hospital, Toulouse
University Hospital, Toulouse, France

Background: Pituitary stalk interruption syndrome (PSIS) is a
frequent cause of congenital hypopituitarism. Patients are initially
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referred for the evaluation of hypoglycemia during the neonatal
period or growth retardation during infancy or childhood. PSIS
are either associated with extra-pituitary malformations (EPMC)
or isolated (EPMK). Objective and hypotheses: To compare
baseline characteristics, GH response, and long term evolution in
patients with PSIS according to the initial presentation. Method:
67 patients with PSIS followed at the Children’s Hospital in
Toulouse, France, between 1984 and 2014, were included. Data of
different groups were compared: EPMK (nZ32) vs EPMC
(nZ35) patients, neonates referred for hypoglycemia (nZ10) vs
children referred for growth retardation (nZ44). Results: All
cases were sporadic with a male predominance (63%). Median age
at diagnosis was 2.5 years (range 0–16.3 years). All patients had
GH deficiency at diagnosis. Compared to children referred for
growth retardation, neonates often displayed a hypogonadotropic
hypogonadism (frequently associated with micropenis and
cryptorchidism), multiple hormone deficiency, and absent
anterior pituitary (PZ0.0180, 0.0002, and 0.0017 respectively).
Sixteen patients (36%) referred for growth retardation had
neonatal hypopituitarism features. Compared to EPMK patients,
EPMC patients were diagnosed earlier (1.4 years vs 4.1 years,
PZ0.0004) and had more often multiple hormone deficiency
(especially ACTH and TSH deficiencies) and absent pituitary stalk
(PZ0.0151 and 0.0310 respectively). Height gain after 2 years of
GH treatment and adult height were similar in the four groups.
Conclusion: PSIS patients diagnosed during neonatal period or
with associated EPM (syndromic PSIS) have a more severe
hormonal impairment and MRI abnormalities. GH response is
similar in all groups.
P3-1102
Clinical Characteristics of Children with Congenital
Combined GH Deficiency without Associated
Syndrome in Belgium
Renate Zeevaerta,b, Franciska Verlindec, Muriel Thomasc, Francis De
Zegherd, Martine Coolse, Claudine Heinrichsf, Véronique Beauloyeg,
Annick Franceh, Marie-Christine Lebrethoni, Guy Massab

aUZ Brussel, Brussel, Belgium; bJessa Ziekenhuis, Hasselt, Belgium;
cBESPEED, Brussel, Belgium; dUZ Leuven, Leuven, Belgium;
eUZ Gent, Gent, Belgium; fQFCUH, Bruxelles, Belgium; gCliniques
Universitaires Saint Luc, Bruxelles, Belgium; hUZA, Antwerpen,
Belgium; iCHR Citadelle, Liège, Belgium

Background: Despite the fact that pituitary stalk interruption
syndrome (PSIS) is a frequent finding in children with combined
GH deficiency (CGHD), clinical data are still limited and the
growth response to GH treatment has not been evaluated in
comparison with CGDH with a normal stalk. Objective and
hypotheses: To report the clinical and hormonal findings and
evaluate the short term growth response to GH in Belgian children
with congenital non-syndromatic form of CHGD presenting with
and without PSIS at MRI. Method: Fifty-nine children with a
congenital form of CGHD without additional cerebral anomalies,
who were started on GH between January 1996 and December
2011, were retrieved from the national GH database. MRI,
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hormonal and growth data in the first year of GH therapy were
evaluated. Results: In 36 (61%) of the patients, PSIS was
diagnosed on MRI. In patients with and without stalk involvement
the median peak of GH levels after stimulation were similar (1.6
and 1.5 ng/ml respectively), while TSH deficiency was present in
respectively 97 and 82% of cases, ACTH deficiency in 78 and 52%
(PZ0.04), and LH/FSH deficiency in 61 and 35% (PZ0.04).
Median age at start of GH was respectively 5.6 and 4.9 years. The
mean height gain in the first year of GH treatment was 11.8 cm (G
4.0 cm) or 1.2 SD (G0.77 SD) and 11.0 cm (G5.7 cm) or 0.77 SD
(G1.0 SD), which remained non-significant after adjustment for
age at start GH. Conclusion: Pituitary stalk anomalies are a
frequent finding in patients with congenital non-syndromatic
CGHD. Compared to congenital CGHD patients with a normal
stalk, PSIS is associated with more frequent occurrence of ACTH
and LH/FSHdeficiencies, but a similar initial growth response toGH
treatment. Funding: This work was supported by the BESPEED.
P3-1103
Pitfalls in Reporting of Paediatric Pituitary Scans
Dalia Hammouche, Aufrey Ebita-Gama, Vijith Puthi

Peterborough City Hospital, Peterborough, UK

Objective: MRI is the modality of choice to evaluate
morphology of hypothalamic pituitary axis (HPA) and associated
endocrinopathies. In the paediatric population it presents a
diagnostic challenge because of small size and varied disease
processes. We undertook a retrospective study to determine the
pitfalls in reporting of pituitary imaging. Methods: Evaluation of
pituitary MRI scans in 18 patients. We sought a second opinion
from a paediatric neuro-radiologist and compared it with the local
opinion of a general radiologist. We also evaluated the time delay,
difference in diagnosis and the effect on the management. Results:
Eighteen patients were recruited for the study, ten male, eight
females with a mean age 7 years 10 months. The mean time
between the scan and its first report was 12 days (range: 0–54);
whilst the mean time between the scan and the second opinion was
53 days (2–183). 11 patients presented with varying endocrine
pathology namely GH deficiency, precocious puberty, congenital
hypothyroidism, premature thelarche and hypogonadotrophic
hypogonadism. Seven patients with non-endocrine pathology were
excluded from analysis. Specialist opinion on MRI was different
from the initial report in nine out of 11 patients. Four diagnosed as
pituitary microadenoma were either normal or incidental pars
intermedia cyst. One diagnosed as hypothalamic hamartoma was
an artefactual abnormality. One diagnosed as possible Langerhan
cell histiocytosis with thickened infundibulum was considered a
congenital malformation. Two scans reported as normal or
possible bulky pituitary underwent rescanning for further
information. One scan was amended with additional findings of
thickening of skull bones, suggesting a different pathology.
Conclusions: False positive results in paediatric pituitary scans
can lead to parental anxiety and wrong management plans.
Paediatric pituitary MRI should be reported by specialist
paediatric neuroradiologists in conjunction with the clinical
multi-disciplinary team.
54th Annual Meeting of the ESPE
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Long term Follow-up of a Child Treated with
CyberKnife Radiosurgery for ACTH-secreting Pituitary
Adenoma after Bilateral Adrenalectomy
Tommaso Aversa, Malgorzata Wasniewska, Maria Francesca
Messina, Mariarosa Calafiore, Filippo De Luca

Department of Pediatric, Gynecological, Microbiological and
Biomedical Sciences, University of Messina, Messina, Italy

Background: First line treatment for an ACTH-secreting
pituitary adenoma is transsphenoidal resection (TSR) of the
tumor. Treatment options for patients with recurrent or persistent
disease after surgery include another TSR, medical management,
bilateral adrenalectomy, radiosurgery, or a combination of these.
Radiosurgery represents a potentially curative treatment option
for patients with recurrent or persistent disease. Case presen-
tation: A boy was diagnosed at 10 years of age with an ACTH-
secreting pituitary adenoma on the basis of symptoms (poor
growth velocity, excessive weight gain and headache), laboratory
findings (alterations of cortisol and ACTH circadian rhythm,
cortisol and ACTH levels unsuppressed by dexamethasone
suppression test, elevated urinary cortisol levels) and MRI imaging
(4 mm microadenoma). He underwent TSR, but after few months
ACTH and cortisol levels remained persistently high. As repeated
neuroimaging were unable to identify the presence of a pituitary
adenoma in spite of the persistent cushinoid features, we gave up
the program to perform a new TSR and at the age of 13 years
patient instead underwent a bilateral adrenalectomy followed by
substitutive hormonal treatment with glucocorticoid and miner-
alcorticoid. After 18 months he developed a Nelson syndrome,
characterized by very high ACTH levels and evidence of a
microadenoma at the MRI. A second TSR was performed, but
ACTH levels were persistently high after surgery. Then we decided
to treat the patient with radiosurgery. At the age of 16 years he
underwent a single treatment with CyberKnife (dose 20 Gy).
At the age of 22 years, after a 75 months follow-up period, patient
is still in remission and does not exhibit other pituitary hormone
deficiency. Conclusion: Radiosurgery is a potentially curative
treatment option in patients with recurrent and persistent
pituitary adenoma. CyberKnife is a relatively new technology,
but represents a valuable alternative option to the well-known
Gamma Knife, as demonstrated in our patient.
P3-1105
Off-label Use of Vaptans in Children with Severe
Symptomatic Hyponatremia due to SIADH
Gerdi Tuli, Daniele Tessaris, Serena Di Taranto, Alberto Giorgis,
Silvia Einaudi, Patrizia Matarazzo

Department od Pediatric Endocrinology and Diabetology, Regina
Margherita Children Hospital, Turin, Italy

Background: Vaptans, vasopressin receptor 2 antagonist, are
used in adults to treat hyponatremia associated with congestive
521



heart failure, cirrhosis, and the syndrome of inappropriate
antidiuretic hormone (SIADH). To date, in paediatric patients
with SIADH there are few data about use of vaptans, still
considered off-label. Case presentation 1: A 9-yo female with
surgically treated suprasellar astrocitoma developed chronic
hyponatremia (121–128 mmol/l) in SIADH, although no symp-
toms were present until she had a grand mal seizure episode. As
chronic hyponatremia became symptomatic we chose tolvaptan as
treatment option in association to orally levetiracetam. Daily
dosage was 4 mg, increased to 7.5 mg due to persistent
hyponatremia. As expected, she had polydipsia and polyuria
lasting for 4 weeks after tolvaptan introduction. Actually, after
15 months of treatment, serum natrium levels are quite normal
(131–135 mmol/l), with no adverse effects nor seizure episodes, so
levetiracetam treatment was stopped. Case presentation 2: A 7-
yo boy affected by rapid-onset obesity, hypothalamic dysfunction,
hypoventilation and autonomic dysregulation (ROHHAD) syn-
drome was treated with tolvaptan as he developed SIADH. When
he had a severe seizure episode due to hyponatremia (118 mmol/l),
he started treatment with orally valproic acid in association to
tolvaptan at 5 mg daily dosage, increased progressively to 10 mg
daily due to persistent hyponatremia. Actually after 2 years of
treatment serum natrium levels range from 137 to 145 mmol/l
with no adverse effects nor seizure episodes. Conclusion:
Tolvaptan should be considered as treatment option for
symptomatic chronic hyponatremia in paediatric age, due to
hypothalamic diseases. More data are needed about effectiveness
and safety and serum natrium levels should be carefully
monitored. Aquaresis due to vaptans do not cause loss of
electrolytes so no repletion is needed.
P3-1106
Acquired Long QT Syndrome in a 14-year-old Boy
with Panhypopituitarism
Yoo-Mi Kim, Jung-Ho Seo, Chong Kun Cheon, Young-Tak Yim,
Su Young Kim

Department of Pediatrics, Pusan National University School of
Medicine, Pusan National University Children’s Hospital, Yangsan,
Republic of Korea

Background: Acquired QT prolongation can be caused by
electrolyte abnormality, myocarditis, cerebrovascular disease, drug
intoxication and hormonal disorders such as hypopituitarism,
hypothyroidism, and adrenal insufficiency. Case presentation:
We describe a 14-year-old boy with hypopituitarism after trans-
sphenoidal surgery (TSS) due to suprasellar mass who manifested
bradycardia and QT prolongation on electrocardiogram. This
subject complained of blurred vision and bilateral temporal
hemianopsia for 1 month. Brain magnetic resonance image (MRI)
revealed 3 cm sized suprasellar mass and TSS was performed.
Germinoma was confirmed by pathology, and he received
scheduled chemotherapy including cytoxan. On physical exami-
nation, his height and body weight were 143.1 cm (K2.22 SDS)
and 40.3 kg (K1.34 SDS). He grew only 10 cm for past 4 years
and had no pubertal sign. His pubic hair was Tanner stage I and
testicular volumes were !4 cc. As the subject showed polyuria
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and urine was not concentrated during chemotherapy, he started
desmopressin 0.1 mg bid. Before cocktail test was done, his heart
rate decreased to 35 beat/min and blood pressure was
90/60 mmHg during sleeping. His heart rate was not increasing
and QT interval was prolonged to 580 ms on E.K.G, so
0.025 mg/kg per h of isoproterenol, beta agonist, was started.
Thyroidal and pituitary function test performed at that time,
resulting in panhypopituitarism. Thyroid stimulating hormone
and free T4 were 0.15 mIU/ml and 0.67 ng/dl, respectively. The
stimulated ACTH was 35.2 pg/ml despite cortisol was 1 ng/dl.
After hormone replacement including hydrocortisone 5 mg three
times (10 mg/m2 per day) and levothyroxine 50 mg/day, iso-
proterenol were tapered off for 5 days and QT interval was
normalized. Ten days after multiple hormone replacement,
hormone levels were also corrected well and his vital sign and
E.K.G were also stable. Conclusion: This case highlights that
hormonal disorders should be considered as a cause of arrhythmia
or prolongation of QT intervals and this can be prevented and
cured by appropriate hormone replacement therapy.
P3-1107
Between 3 to 4 Years after Severe Traumatism Brain
Injury 22% at Least of Children and Adolescents do
have Persistent Pituitary Dysfunction
Yamina Dassaa,e, Claire Personniera,d, Hélène Crosniera,e,
Mathilde Chevignardb, Marie Bourgeoisc, Magali Viauda,e,
Michel Polaka,e

aDepartment of Paediatric Endocrinology, Gynecology and
Diabet, Department of Paediatricology, Hôpital Universitaire
Necker-Enfants Malades, APHP, Université Paris-Descartes, Paris,
France, bDepartment of Rehabilitation, Saint-Maurice Hospitals,
Saint-Maurice, France, cDepartment of Paediatric Neurosurgery,
Hôpital Universitaire Necker-Enfants Malades, APHP, Université
Paris-Descartes, Paris, France, dDepartment of Paediatric,
Poissy-St Germain-en-Laye Hospital, Poissy, France,
eImagine Institute, Paris, France.

Background: Traumatic brain injury (TBI) is common in
childhood but long-term endocrine consequences are yet to be
documented by prospective data. Objective and hypotheses:
We have previously demonstrated in prospective study that, 1 year
after severe accidental TBI (ATBI) or inflicted TBI (ITBI), children
and adolescents may present pituitary and growth hormone (GH)
dysfunction. We present here the follow-up of this population to
determine whether or not early GH dysfunction may be persistent.
Method: Our initial study included 87 patients (0–15 years old).
After 1 year post-TBI 27/87 had presented GH dysfunction (two
stimulated GH peak !7 ng/ml); 5/27 had GH deficiency (GHD)
(GH peak !5 ng/ml, IGF1 !K2DS). The patients with GH
dysfunction were included in the present study; clinical evaluation
and pituitary hormonal testing (basal levels and dynamic GH
tests) were performed between 3 and 4 years after TBI. Results: 27
children were included (22 ATBI, 5 ITBI), 18 underwent hormonal
investigations (16 ATBI, 2 ITBI), two declined study, three were
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lost and four missed hormonal evaluation at that time. Among the
18 investigated patients, two GHD (14.7 and 6.4 years old) started
GH treatment 14 and 18 months post-TBI respectively, seven had
normal pituitary function (2/7 were GHD at 1 year post-TBI) and
nine had low stimulated GH peak. Among these nine patients, four
were overweight, two had normal IGF1 levels, and three had low
IGF1 with conserved growth velocity (one developed thyreotropic
deficiency 18 months post-TBI). The GH treated adolescent
remained GHD at the end of treatment. One normal girl had
precocious puberty. Conclusion: 6/27 included patients had
persistent pituitary dysfunction (5/27 somatotropic dysfunction)
of whom four needed treatment. These results lead us to
recommend a prolonged endocrine follow-up of children who
presented GH dysfunction 1 year post-TBI. Funding: Supported
in part by Pfizer SAS.
P3-1108
Causes and Consequences of Thickened Pituitary
Stalk Found by MRI in Children and Adolescents with
Central Diabetes Insipidus
Julián Martı́nez-Villanuevaa, Beatriz Corredor-Andrésa, Marı́a
Teresa Muñoz-Calvoa, Miguel Ángel López-Pinob, Claudio Laganáb,
Mariana Campderáa, Jesús Pozo-Romána, Jesús Argentea

aHospital Infantil Universitario Niño Jesús, Department of
Endocrinology, Universidad Autónoma de Madrid, Department of
Pediatrics, CIBEROBN, Instituto de Salud Carlos III, Madrid, Spain;
bDepartment of Radiology, Hospital Infantil Universitario Niño
Jesús, Madrid, Spain.

Background: Magnetic resonance imaging (MRI) of the
hypothalamic-pituitary area is extremely useful in the investi-
gation of patients with central diabetes insipidus (CDI) due to
infiltrative processes. Objective: We aimed to associate pituitary
stalk thickness with the etiology of CDI and hormone deficiencies.
Method: A retrospective single-center study of 15 patients (four
boys and 11 girls) with CDI was performed and clinical-
epidemiological data and MRI characteristics studied. Median
age at diagnosis of CDI was 9.7 years (range 1.3–15.6). The
pituitary stalk was measured at its transversal part. Thickened
pituitary stalk (TPS) was considered as O3 mm, (mild 3.1–
3.9 mm, moderate 4–6.5 mm and severe O6.5 mm). Results: At
the first MRI evaluation, pituitary stalk enlargement in seven
patients varied from 4 to 30 mm (mild nZ1, moderate nZ1 and
severe nZ5). A diagnosis of germinoma was made in five of them
(PST severe). Of the eight patients without TPS, two were
diagnosed with Langerhans’ histiocytosis (LCH) and six of
idiopathic CDI (ICDI). Follow-up MRI was performed in eight
patients without etiological diagnosis. Stalk increase was demon-
strated in four of them (moderate nZ3, severe nZ1) in median
time interval of 2.98 years (range 2.08–11.24). They were
diagnosed with germinoma (nZ3) and idiopathic (nZ1) CDI.
Stalk morphology was heterogeneous in patients with germinoma
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(normalZ1, uniformZ1, pyramidZ2, V-shapedZ2, roundZ2),
uniform in LHC, and normal in half of the patients with ICDI.
Two patients had GH deficiency and eight patients had combined
hormone pituitary deficiency (germinomaZ7). Etiology of CDI
was germinoma (nZ8), LCH (nZ2) and idiopathic (nZ5).
Conclusions: i) Germinoma is the most common cause of CDI in
childhood and adolescence; ii) The greatest degree of pituitary
stalk thickness is associated with combined hormone pituitary
deficiency. Funding: CIBEROBN. Instituto de Salud Carlos III
and Fundación Endocrinologı́a y Nutrición. Madrid, Spain.
P3-1109
Acute Phase Proteins and Endocrine Dysfunction
after Traumatic Brain Injury in Childhood
Olga Verigakia, Ioannis Papassotirioub, Neofytos Prodromouc,
George Sfakianosc, George Chrousosa, Christina
Kanaka-Gantenbeina

aFirst Department of Pediatrics, University of Athens, Medical
School, Agia Sophia Children’s Hospital, Athens, Greece;
bDepartment of Clinical Biochemistry, Aghia Sophia Children’s
Hospital, Athens, Greece; cDepartment of Neurosurgery,
Aghia Sophia Children’s Hospital, Athens, Greece.

Background: Endocrine impairments, such as diabetes
insipidus (DI), growth hormone deficiency (GHD) and, to a lesser
degree, thyroid or cortisol deficiencies, have been reported after
traumatic brain injury (TBI) in adults and much less in children
both at the acute post-traumatic phase and after a lag period of
time. However, no prospective data exist on the endocrine and
acute phase protein response to TBI in childhood. Aim/objective:
To unravel possible endocrine impairment and acute phase
protein response after TBI in children hospitalized in a single
pediatric Neurosurgery department. Methods: Twenty-one
children (11 girls), age range 1.3–12.6 years, with TBI were
prospectively enrolled and studied at three phases: at the acute
phase and at 6 and 12–18 months following the injury. Five out of
the 21 patients dropped-out at 6 months and three more patients
at 12–18 months. The endocrine and acute phase protein
assessment was performed at all time-points. Results: At the
acute phase, GHD, as assessed by low IGF-1 levels, was found in
24% of cases, DI in 19% and subclinical hypothyroidism in 5%.
Permanent endocrine dysfunctions 12–18 months after TBI were
hypothyroidism and DI in 15% and low IGF1 levels in 6%.
Contrary to literature data, prolactin levels were normal during the
1st and 2nd phase, with an increase observed in 12% of the cases
12–18 months after TBI. Moreover, S100b, a biomarker of brain
damage was increased in all children at all phases, indicating a
persisting neuronal damage 12–18 months after TBI. All children
demonstrated a good spontaneous recovery with no clinically
relevant permanent neurological deficits. Conclusions: Our
results reveal a significant percentage of endocrine dysfunction
in children after TBI, both at the acute phase and long after the
incident. A subclinical persistent neuronal damage observed in all
children calls for long-term surveillance of children post TBI.
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P3-1110
Two Cases of Combined Pituitary Hormone Deficiency
Proven to have Mutations of GLI2
Yuka Nagashimaa, Masaki Takagia, Yukihiro Hasegawaa,
Takeshi Satob, Tomohiro Ishiib, Tomonobu Hasegawab

aDepartment of Endocrinology and Metabolism, Tokyo
Metropolitan Children’s Medical Center, Tokyo, Japan; bDepartment
of Pediatrics, Keio University School of Medicine, Tokyo, Japan.

Background: GLI2 is a transcription factor in Sonic Hedgehog
signaling and implicated in ventral forebrain and pituitary
development. GLI2 mutations were reported not only in patients
with holoprosencephaly but also in patients with pituitary
hormone deficiencies without holoprosencephaly. Other pheno-
types of GLI2 mutations are midline facial defects, cleft hands and
feet, and polydactyly. We report two patients with combined
pituitary hormone deficiency, carrying GLI2mutations.Objective
and hypotheses: Reporting two cases of combined pituitary
hormone deficiency proven to have novel mutations of GLI2.
Method: Genomic DNA was extracted from the patients, and 11
genes related to congenital hypopituitalism were screened on
Miseq next generation sequencer. Case 1: The patient was born
full term by vaginal delivery without fetal distress. He had cleft lip
and palate, micropenis, cryptorchidism, GH, TSH, ACTH, LH,
FSH and antidiuretic hormone deficiencies. A brain MRI showed a
pituitary aplasia and an ectopic posterior lobe. Case 2: The patient
was born full term by vaginal delivery without fetal distress. He
had micropenis, cryptorchidism, GH, TSH, ACTH, LH and FSH
deficiencies. A brain MRI showed a pituitary hypoplasia and an
ectopic posterior lobe. Results: We identified heterozygous GLI2
mutations: c.3544 COT, p.Gln1182*(Case1) and c.3076dupC,
p.Ser1025fs(Case2). Conclusion: The phenotypes of GLI2
mutations are variable. Case 1 is the first case who has antidiuretic
hormone deficiency with an ectopic posterior lobe in patients
carrying GLI2 mutations. Like case 2, in patients with only
pituitary hormone deficiency, GLI2 mutations may be identified
more than expected.
P3-1111
AVP-NPII Gene Mutations and Clinical Characteristics
of the Patients with Autosomal Dominant Familial
Central Diabetes Insipidus
Doga Turkkahramana, Emel Saglarb, Tugce Karadumanb,
Hatice Mergenb

aPediatric Endocrinology, Antalya Education and Research Hospital,
Antalya, Turkey; bDepartment of Biology, Faculty of Science,
Hacettepe University, Ankara, Turkey.

Background: Familial central diabetes insipidus (DI), usually
an autosomal dominant disorder, is caused by mutations in
arginine vasopressin–neurophysin II (AVP-NPII) gene that leads
524
to aberrant preprohormone processing and gradual destruction of
AVP-secreting cells. Objective and hypotheses: To determine
clinical and molecular characteristics of patients with familial
central DI from two different families. Method: The diagnosis of
central DI was established by 24-h urine collection, water
deprivation test, and desmopressin challenge. To confirm the
diagnosis of familial central DI, the entire coding region of AVP-
NPII gene was amplified and sequenced. A total of eight affected
patients and three unaffected healthy relatives from two families
were studied. Results: Genetic analysis revealed a previously
reported heterozygous mutation (p.C98X) in family A, and a
heterozygous novel mutation (p.G45C) in family B, both detected
in exon 2 of AVP-NPII gene. When we compared the clinical
characteristics of the two families, we noticed that as the age of
onset of symptoms in family A ranges between 4 and 7 years, it was
!1 year in family B. Additionally, pituitary bright spot was
present in the affected siblings, but absent in their affected parents.
Conclusion: Familial central DI is a progressive disease, and age
of onset of symptoms can differ depending on the mutation. Bright
spot on pituitary MRI might be present at onset, but become
invisible over time. Genetic testing and appropriate counselling
should be given in familial cases of central DI to ensure adequate
treatment, and to avoid chronic water deprivation that might
result in growth retardation in childhood. Funding: This research
was funded by the Scientific and Technological Research Council
of Turkey (SBAG Project No: 112S513).
P3-1112
A Boy with Combined Pituitary Hormone Deficiency
and Agenesis of Right Internal Carotid Artery: A Rare
Association or a Simple Coincidence?
TC Vieiraa, Carolina Ramosa, Eduardo Vellutinib

aHospital Israelita Albert Einstein, São Paulo, Brazil; bHospital Sirio
Libanês, São Paulo, Brazil.

Background: Congenital combined pituitary hormone defici-
ency (CPHD) may be associated with pituitary/extra pituitary
abnormalities. Well-known causes are mutations in pituitary
transcription factor genes. Agenesis of internal carotid artery
(ICA) is a rare vascular anomaly that has been associated with
CPHD. Case presentation: The patient is a 2-year old male, born
at term to non-consanguineous parents, birth wt 3.2 kg, length
47 cm, no gestational or perinatal complications. Shortly after
birth he developed symptomatic episodes of hypoglycemia with
capillary glucose between 33 and 39 mg/dl. Insulin was not
measured. He was treated with IV glucose infusion (16 mg/kg per
min) until oral intake increased and IVF could be discontinued.
He was discharged on the 6th day with q3h-breastfeeding. On F/U
he showed poor growth, dropping below the 3rd percentile for wt
and length, and micropenis and cryptorchidism were noticed.
Hormonal work up at 5 months revealed glucose 69 mg/dl, IGF1
!15 ng/ml (n.v.27-114), IGFBP3: 583 ng/ml (n.v.600-2900), LH
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0.4 mIU/ml (n.v.3-22), testosterone 9 ng/dl (n.v.72-340), FT4
0.7 ng/ml (n.v.0.6-1.2), TSH 4.73 mIU/l (n.v.0.8-6.), cortisol 21.4
ug/dl. The diagnosis was CPHD (GHCgonadotrophin deficiency).
A cranial/sellar MRI showed an empty sella, interrupted pituitary
stalk and absence of the right ICA with a complex arterial
anastomosis supplying the middle cerebral artery on the right side.
At 9 months the patient was started on rhGH and growth velocity
doubled. He reached the 10th pc after 14 months of treatment.
Conclusion: CPHD and ICA are rare disorders individually and
even rarer together. Underlying mechanisms for this combination
are unclear and may involve a single molecular abnormality that
could primarily cause ICA and secondarily affect the blood supply
of the developing pituitary, or affect both vascular and pituitary
development simultaneously. This eleventh case of CPHDCICA
here described, together with the other ten already described,
may stimulate the molecular research for the cause of this new
clinical entity.
P3-1113
A Rare case of Congenital Hyperinsulinism Associated
with Hypopituitarism due to Pituitary Stalk Inter-
ruption Syndrome
Hussain Alsaffar, Supriya Phanse, Mohammed Didi,
Senthil Senniappan

Alderhey Children’s NHS Foundation Trust, Liverpool, UK.

Introduction: Congenital hyperinsulinism (CHI) is a rare
genetic disorder that is characterised by persistent hypoglycaemia
in infants and children. We are reporting a rare case of diffuse CHI
who was also found to have hypopituitarism and several other
congenital anomalies. A similar association has not been reported
in literature. Case: A female baby was born at 42 weeks gestation
with a birth weight of 4.185 kg (1.72SDS). She suffered shoulder
dystocia and was ventilated for 12 days. Her persistent
hypotension, hyponatremia and hypoglycaemia triggered further
investigations. She was noted to have low free T4 (5.3 pmol/l),
undetectable TSH (!0.03 m/l) and plasma cortisol (!50 nmol/l).
She was commenced on T4 and hydrocortisone. Her glucose
requirement remained high at 20 mg/kg per min and a
hypoglycaemia screen revealed raised insulin (90 pmol/l) and
suppressed free fatty acids and ketones during hypoglycaemia
confirming CHI. The hypoglycaemia was initially managed with
high concentration dextrose infusion and intravenous glucagon.
She was subsequently started on Diazoxide but developed cardiac
failure; therefore it was replaced by subcutaneous Octreotide
injections. This was later discontinued due to liver dysfunction.
Genetic analysis was negative for ABCC8, KCNJ11 and HNF4A
mutations and microarray was normal. She was also noted to have
pulmonary stenosis requiring balloon dilatation, unilateral
choroidal coloboma, and facial dysmorphic features including
single median incisor. MRI brain showed hypoplastic anterior
pituitary gland with absent posterior pituitary and 18F DOPA PET
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CT scan showed a diffuse pancreatic lesion. She is now 3 year old
and managed with continuous gastrojejunostomy feeds, hydro-
cortisone, T4 and growth hormone. Conclusion: We report a rare
association of diffuse persistent CHI and hypopituitarism in a
patient with several other associated anomalies with probably an
unidentified genetic aetiology. The described case highlights the
importance of maintaining a high degree of suspicion for
alternative diagnoses in infants diagnosed with hypopituitarism
but have persistent hypoglycaemia.
P3-1114
Management of Risperidone Induced Hyperprolacti-
nemia in an Adolescent with Severe Autism
Dinesh Giri, Tayyaba Sanam, A Oppenheim, Senthil Senniappan,
Urmi Das

Alder Hey Children’s Hospital, Liverpool, UK.

Background: Risperidone is a second-generation antipsycho-
tic medication, which inhibits dopamine and serotonin receptors.
Around half of children and adolescents treated with risperidone
develop hyperprolactinemia. Chronic hyperprolactinemia can lead
to osteoporosis, cardiovascular disease and delayed growth and
puberty. There is no available guidance on management of
antipsychotic induced hyperprolactinemia in children. We
describe the challenges in the management of a teenage girl with
severe autism who had significant problems with symptomatic
hyperprolactinemia secondary to risperidone therapy. Case: A
15-year-old girl with severe autism was referred for Endocrinology
consultation due to problems related to galactorrhea secondary to
hyperprolactinemia. She was on risperidone (0.5mg twice daily)
from 13 years of age for severe behavioural difficulties with
outbursts of aggression. At 15 years of age, she presented with
excessive weight gain, galactorrhea and secondary amenorrhoea.
Endocrine work up revealed a normal thyroid function and a very
high prolactin concentration of 3053mU/l (normal: 0–500).
Macroprolactin concentration was 8%. The MRI scan of the
pituitary was normal. Cabergoline 125 microgram three times a
week resulted in gradual resolution of the symptoms with fall in
plasma prolactin concentration to 958 mU/l over a period of 12
months. Risperidone was subsequently weaned and stopped.
Frequent blood sampling to monitor prolactin concentrations was
extremely challenging due to her severe behavioural difficulties. It
was only possible to obtain blood samples, during the times, when
the patient was anaesthetised for medical procedures. Conclusion:
Cabergoline can help ameliorate the symptomatic hyperprolacti-
naemia secondary to risperidone therapy in children. Frequent
monitoring of serum prolactin concentration is a challenge in this
group of patients due to the underlying nature of the condition. It
is important to develop evidence-based guidelines for optimal
management of hyperprolactinemia in children and young people
on antipsychotic therapy.
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P3-1115
Stevens Johnson Syndrome in a Case with Type 1
Diabetes Mellitus: Relation or Coincidence?
Esra Doger, Orhun Camurdan, Emine Demet Akbas, Onur Akin,
Ozge Yuce, Nurullah Celik, Aysun Bideci, Peyami Cinaz

Gazi University Faculty of Medicine, Ankara, Turkey

Background: Stevens-Johnson Syndrome (SJS) is an acute
life-threatening dermatosis characterized by conjunctivitis, oral
ulcerations, fever and erythematous macules. The most important
etiological factors are infections and drugs including antic-
onvulsants and nonsteroidal anti- inflammatories. Objective
and hypotheses: Cases with both SJS and type 1 diabetes mellitus
have been reported rarely in the literature. Herein, we report a
diabetic case of recurrent SJS due to different causes. Method: A
10-year-old boy was admitted to our department with a 3-day
history of fever, oral mucosal ulcerations and skin lesions. The
patient was not under any treatment apart from insulin. He was
diagnosed with type 1 diabetes 4 months ago. He has history of SJS
with amoxicillin 3 years ago and clarithromycin 4 years ago.
Physical examination revealed oral mucosal ulcerations, haemor-
rhagic crust on the lips, and bullose lesions on his thrunk and
penis. Laboratory tests, including CBC, serum electrolytes, liver
and renal function tests, urine analysis and sedimentation rate
were within normal limits. Chest radiography was also normal.
Mycoplasma PCR was negative Results: The patient was
diagnosed with unknown origin SJS and treated with methyl-
prednisolone. The lesions progressively resolved in 5 days and
methylprednisolone therapy was terminated. Conclusion: Type 1
diabetes mellitus is an autoimmune disease and associated with
other autoimmune disorders such as thyroiditis and cealiac
disease. SJS also occurs due to immune system defects. SJS may
be associated with type 1 diabetes. New reports are required to
define whether this association is a possible link in pathogenesis or
coincidence.
P3-1116
Hormone Disorder and Vitamin Deficiency in
Attention Deficit Hyperactivity Disorder (adhd) and
Autism Spectrum Disorders (ASD)
Murat Doğana, Keziban Aslı Balaa, Tuba Mutluerb, Sultan Kabaa,
Oktay Aslana, Şekibe Zehra Doğana

aSchool of Medicine, Yuzuncu Yil University, Pediatrics, Van,
Turkey; bVan Regional Training and Research Hospital, Pediatric
Psychiatry D, Van, Turkey

Objective: To evaluate thyroid hormones and antibodies,
vitamins B12 and D levels, ferritin levels, adrenal and gonadal
steroid levels in children diagnosed with ADHD and ASD.
Material method: Patients between the ages of 2–18 years
followed-up with the diagnosis of ADHD and ASD in the Van
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region were included in this study. The weights and heights of the
patients were recorded and then the blood samples were obtained
between 0800 and 0900 h. in the morning due to the diurnal
variation of the hormone. 27 cases compatible with the patient
group in terms of age and gender and who did not have the
diagnostic criteria of ADHD and ASD were taken as the control
group. Findings: While there was no significant difference
between the groups for thyroid hormone levels statistically, there
was a significant difference in terms of vitamins B12 and D and
ferritin statistically. While the highest ferritin and lowest vitamin
M12 and vitamin D levels were found in the ASD group, the
vitamin D level in the ADHD group was significantly lower than
that of the controls, too. There was no statistically significant
difference between the groups in terms of adrenal and gonadal
hormone levels. Conclusion: Our study is unique in the literature
in terms of including and evaluating ADHD and ASD and the risk
factors vitamin B12, ferritin, vitamin D, adrenal androgens, celiac
disease and subclinical hypothyroidism. Besides, with the current
study, we want to screen the levels and importance of
supplementation of vitamin B12 and D in ASD and ADHD
group patients and to especially emphasize the informing of the
population about vitamin B12 and D deficiency in terms of
prevention of these diseases and necessity of stimulation of the
health workers in order to take the measures such as diet relieving
the deficiency and supplementation.
P3-1117
Two Novel Mutations in GLI2 Gene in Two Unrelated
Argentinean Prepuberal Patients, One with Isolated
Growth Hormone Deficiency, and Another with
Multiple Pituitary Hormone Deficiency, Both with
Developmental Defects in Posterior Pituitary Gland
Roxana Marino, Matias Juanes, Pablo Ramirez, Natalia
Perez Garrido, Marta Ciaccio, Isabel Di Palma, Mercedes Maceiras,
Juan Manuel Lazzati, Marco Aurelio Rivarola, Alicia Belgorosky

Endocrine Service, Hospital de Pediatrı́a JP Garrahan, Buenos Aires,
Argentina

Background: Congenital growth hormone deficiency may be
isolated (IGHD) or multiple pituitary hormone deficiency
(MPHD). The Sonic Hedgehog signalling (SHH) pathway has an
important role in the pituitary development and growth, acting
early in ventral forebrain. The SHH signalling mediates its effects
through three zinc fingers proteins (Gli1, Gli2 and Gli3), which
lead to activation or repression of target genes. Several
heterozygous GLI2 mutations have been reported in patients
with IGHD or MPHD with or without other malformations, most
often, ectopic posterior pituitary and postaxial polydactyly. Aim:
To analyse the presence of GLI2 gene alterations in an IGHD
46,XX patient with cleft lip/palate and ectopic posterior pituitary
lobe (P1) and in a MPHD 46,XY patient with absent posterior
pituitary lobe (P2). Methods: Automated sequencing of GLI2
gene from gDNA of affected subjects and relatives. In silico tools
were applied to identify the functional impact of newly found
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variants (Polyphen2, SIFT, Mutation Taster). Results: P1 was
found to be heterozygous for the novel p.Arg231Gln variation,
while P2 was found to be heterozygous for the novel p.Arg226Leu
variation, as well as homozygous for the already described
p.Met1444Ile and p.Leu1445Phe variations. Both novel variations
affect highly conserved amino acids of the Gli2 protein and were
not found in the databases of NCBI and Ensembl Genome
Browser. In silico tools suggest that these variations would be
disease causing. Conclusion: We report two novel heterozygous
missense mutations in the GLI2 gene that affect the repressor
domain of the protein and two homozygous missense mutations in
the activator domain of the protein. Our study suggests that GLI2
gene would be one of the candidate genes to analyse when
developmental defects in posterior pituitary gland are present. The
highly variable phenotype found suggests the presence of
additional unknown factors that could contribute to the
phenotypic variation observed in these patients.
P3-1118
Pituitary Stalk Interruption Syndrome Presenting
with Normogonadotropic Amenorrhea and
Hypoprolactinemia
Gonul Catlia, Cemil Kocyigitb, Sule Penbe Cana, Bumin Nuri Dundarb

aDepartment of Pediatric Endocrinology, Tepecik Training and
Research Hospital, Izmir, Turkey; bKatip Celebi University, Faculty
of Medicine, Department of Pediatric Endocrinology, Izmir, Turkey

Introduction: Pituitary stalk interruption syndrome (PSIS) is
a rare congenital abnormality of the pituitary gland. Perinatal
injuries, defective organogenesis or rare mutations of HESX1,
LHX4, OTX3 and SOX3 are proposed to be the cause of PSIS in
familial cases. It is characterized by the triad of a very thin or
interrupted pituitary stalk, an ectopic (or absent) posterior
pituitary and hypoplasia or aplasia of the anterior pituitary.
Typical features are tertiary hypothyroidism, hyperprolactinemia
and other pituitary hormone deficiencies. Objective and
hypothesis: To present the clinical and hormonal characteristics
of a patient with PSIS who was referred for primary amenorrhea.
Results: A 16-year-old female was referred for primary
amenorrhea. She was born at term without a history of birth
asphyxia. She had no chronic illness. Parents were not related and
target height was 161 cm (0.17 SDS). There was no family member
with delayed puberty or amenorrhea. On physical examination,
height SDS was K1.49, weight SDS was 1.63, pubertal
development was delayed (Tanner stage B2P3). Hormonal analysis
revealed a normogonadotropic state with low E2 levels, central
hypothyroidisim, low IGF1 and persistently low prolactin levels.
Pelvic ultrasonography revealed small ovaries and uterus for age.
Karyotype was 46,XX. Pituitary MRI showed anterior pituitary
hypoplasia, an ectopic posterior pituitary and absent pituitary
stalk. According to the findings in MRI, the patient was diagnosed
with PSIS. Results of GH provocation tests suggested GH
deficiency, and a low dose ACTH stimulation test revealed a
normal cortisol response. Conclusion:We present a case of a PSIS
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with normogonadotropic amenorrhea and low prolactin levels.
Despite the fact that this is a rare disorder, which typically presents
with hyperprolactinemia, it should always be kept in the
differential diagnosis of a patient with normogonadotropic
amenorrhea and/or hypoprolactinemia.
P3-1119
Paediatric CNS Germ Cell Tumours: Endocrine
Outcome
Alicia Torralbo-Carmona, Laura Barchino-Muñoz,
Mar Domı́nguez-Begines, Emilio Garcı́a-Garcı́a

Virgen del Rocı́o Hospital, Seville, Spain

Background: In paediatric CNS tumours, germ cell neoplasms
usually produce endocrine disorders helping an early diagnosis.
Objective and hypotheses: To describe presenting symptoms
in paediatric CNS germ cell tumours and endocrine abnormalities
on follow-up. Methods: We reviewed the records of children and
adolescents aged under 14 who were followed in our unit
presenting a CNS germ cell tumour. Endocrine abnormalities at
diagnosis and over the follow-up period were recorded. Results:
We studied 11 patients (ten female), aged at diagnosis 7.0–12.0
years. Hypothalamic origin was the most frequent (10/11) and
chorionic gonadotropin was secreted in five cases. Reasons of
consultation were neuro-ophthalmic signs/symptoms in eight
cases and endocrine complaints only in three. Endocrine
disorders, not leading to consultate, were also the presenting
symptoms in other six cases. Seven children referred diabetes
insipidus beginning 2–5 years before tumour diagnosis. Anterior
hypopituitarism developed in all the hypothalamic lesions
immediately after starting oncologic treatment. Conclusions:
The management of paediatric germ cell tumours involves a
multidisciplinary effort. Endocrine disorders usually occurred long
time before neurological and ophthalmological symptoms, so
identifying them may help to earlier diagnosis. Hormonal
evaluation is mandatory as well on follow-up.
P3-1120
Description of Patients Diagnosed with Central
Diabetes Insipidus, 14 Year Experience at the
National Children’s Hospital, Costa Rica
Fred Cavallo-Aita, Jiulliana Montenegro-Villalobos

Caja Costarricense del Seguro Social, San José, Costa Rica

Background: Diabetes insipidus is a heterogeneous clinical
syndrome involving an alteration in water balance. When caused
by a deficiency in the production of antidiuretic hormone (ADH)
it’s called central diabetes insipidus (CDI). It is difficult to establish
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the cause of CDI in a good proportion of patients and thus
classified as idiopathic in 10.4–55.2%, according to various studies.
There are no previous studies in our population. Objective and
hypotheses: To describe the epidemiology of patients diagnosed
with central diabetes insipidus (CDI) in the National Children’s
Hospital, from January 2000 to December 2013. Is thought to be
a disease with a low incidence in our country. Method: A
retrospective study based on the clinical records of patients with
central diabetes insipidus. Were analysed a total of 30 patients,
after exclusion of some records. Qualitative and quantitative
analysis of variables, measures of central tendency were used
(mean, median and frequencies). Results: Of the total of 30
patients, there was a sex distribuion of 17 males and 13 females, no
statistical difference. The incidence of central diabetes insipidus
was of 2.6 cases per 100 000 habitants. The mean age at
presentation was 60 months (1–154 months). At diagnosis, 83% of
patients reported polyuria and was documented hypernatremia in
100% of cases and hyperosmolarity in 83%. The most common
cause of CDI was the immediate posoperative period of suprasellar
tumours, in 11 of the 30 patients (36%), which the most frequent
was craniopharyngioma (64% of the tumors and 50% of the total
CDI). The other most common hormone deficiency added to the
CDI was central hypothyroidism, in a total of 11 patients.
Conclusion: The CDI in Costa Rica is rare problem occurring in
childhood at a mean age of 5 years. The most common cause are
suprasellar tumours, of which the most common is the
craniopharyngioma.
P3-1121
Pegvisomant in Child Acromegaly
Vaczlavik Annaa, Teinturier Cécilea, Gaillard Stephanb,
Bougnères Pierre-Françoisa, Chanson Philippea

aCHU Bicêtre, Le Kremlin Bicêtre, France; bCH Foch, Suresnes,
France

Background: Acromegaly is a rare childhood disorder. The
use of a growth hormone (GH) receptor antagonist, pegvisomant,
has shown great results in adults with acromegaly. We describe
results of pegvisomant therapy in two girls with invasive GH
pituitary macroadenomas. Case presentation: Case 1: A
somatotroph pituitary macroadenoma was diagnosed in a
8-year-old girl with progressive tall stature (height: 148 cm,
OC3 S.D.; growth velocity (GV):11 cm/year), GH hypersecretion
without suppression during oral glucose loading (nadir serum GH:
34 mU/l), high serum IGF1 (691 ng/ml) and prolactin (270 mUI/l)
levels. Bone age was 10 years. Transphenoidal surgical tumor
removal was incomplete. Histological examination showed a
mixed GH and prolactin-secreting adenoma. Serum IGF1 and GH
levels remain high after surgery and cabergoline treatment
(819 ng/ml, 20 mUI/l). Pegvisomant in combination with cabergo-
line quickly led to IGF1 normalisation (115 ng/ml) and growth
arrest (GV: 0 cm/7 months). Case 2: A 15-year-old girl presented
with clinical and biochemical evidence of acromegaly: tall stature
(182 cm, O3 S.D., no GV available), pubertal stage IV, bone age
13 years, high IGF1 and GH serum levels (776 ng/ml, 109 mUI/l).
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Pituitary MRI revealed a large and invasive mass. She was treated
with a combination of oestrogen -to accelerate epiphyseal fusion-,
somatostatin analogs and pegvisomant titrated up to 40 mg/day.
Medical treatment failed to normalize IGF1 and halt growth
(GV:2 cm/6 months) but major weight gain was noticed
(C14 kg/6 months). Therefore the tumour was partially resected
by a trans-sphenoidal surgical approach. Histological character-
ization confirmed the diagnosis of GH-secreting adenoma. Pegviso-
mant adjuvant therapy was resumed to improve IGF1 serum level
control (571 ng/ml after surgery and nadir GH: 8.7 mU/l) and halt
physical growth. Conclusion: In childhood acromegaly, pegviso-
mant appears to be effective in stunting growth and normalizing
IGF1 only after pituitary tumor debulking.
P3-1122
Case Series; Central Diabetes Insipidus Presenting
to a District General Hospital
Gemma Keeltya, Kamal Weerasinghea, John Gregoryb

aDepartment of Paediatrics, Betsi Cadwaladr Health Board,
Wrexham Maelor Hospital, Wrexham, Wales, UK; bDepartment of
Child Health, School of Medicine, Cardiff University,
Cardiff, Wales, UK

Background: In a paediatric setting polydipsia can be a
commonly reported symptom which is usually innocent and
habitual in nature. Diabetes Insipidus is a rare cause of
pathological polydipsia. A high index of suspicion must be used
in patients who exhibit other symptoms alongside polydipsia and
investigations considered. Case presentation: We present three
patients who have presented to a district general hospital within a
short period of time with subsequent diagnoses of Central
Diabetes Insipidus (DI). Case A; a 12 year old boy presented
with polyuria, polydipsia and poor appetite. Endocrine workup
(thyroid function tests, short synacthen test and renal ultrasound)
was normal. MRI brain revealed absent posterior pituitary and the
patient was diagnosed with isolated cranial DI. Case B; a 10 year
old boy with a history of previous basal skull fracture following a
road traffic accident, presented to the General Practitioner (GP)
with secondary nocturnal enuresis. Medical treatment for
nocturnal enuresis (desmopressin) started by the GP showed
some initial improvement in symptoms, but when symptoms
deteriorated and polydipsia developed he was referred for
paediatric assessment. Endocrine workup confirmed partial
cranial DI. Case C; an 11 year old boy who presented with
polyuria, polydipsia and lethargy, initial endocrine workup
showed absent posterior pituitary on MRI brain but was otherwise
normal. Repeated testing at regular intervals revealed mildly
abnormal thyroid function at 1 year, repeat MRI head was
performed showing germ cell tumours requiring treatment with
chemotherapy and radiotherapy. Conclusion: Cranial DI as a
cause for polyuria and polydipsia remains a rare cause but
continued neuro-endocrine surveillance is essential for potential
identification of an underlying cause as demonstrated in our
third case.
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P3-1123
A 5-Year-Old Patient with Cushing’s Disease
Kikumi Ushijima, Takako Sasaki, Syuichi Yatsuga, Koga Yasutoshi

Kurume University School of Medicine, Kurume, Japan

Background: The overall incidence of Cushing’s syndrome in
children is w0.2–0.5 new cases per million people per year.
Cushing’s disease is more infrequent under 7-year-old children.
The typical symptoms are not often observed in childhood.
Therefore, the early diagnosis is difficult, when pituitary tumour is
not detected by pituitary MRI. Objective and hypotheses: A
5-year-old boy was referred to our hospital by a decrease in growth
velocity with obesity (Ht: 102.4 cm (K1.3S.D.), Wt: 24.4 kg
(C2.1S.D.)). He has moon face, buffalo hump, hypertension,
peripheral edema, and pigmentation. Method: His 24-h urinary
free cortisol was 76.2 mg/day, and 61.7 mg/day (referral range:
!70 mg/m2) and basal ACTH level was 61.5 pg/ml (referral range:
!10 pg/ml). In addition to his clinical symptoms, Cushing’s
syndrome was suspected due to incomplete suppression of plasma
cortisol levels with a low-dose overnight dexamethasone suppres-
sion test (DEX: 20 mg/kg, ACTH: 21.2 pg/ml, cortisol: 21.2 mg/dl).
In the high-dose dexamethasone suppression test (DEX:
120 mg/kg), the cortisol level was suppressed (ACTH: 2.5 pg/ml,
cortisol: 1.3 mg/dl). Despite of the results of endocrine test,
enhanced pituitary MRI was no findings of adenoma. Then, we
performed a selective sinus sampling test to confirm the over-
secretion of ACTH from pituitary gland. He had 10.5-to-1 central
(left inferior petrosal sinus)-to-peripheral gradient at baseline and
42.4-to-1 central-to-peripheral gradient after stimulation with
CRH injection (CRH: 1.5 mg/kg) during the sinus sampling.
Finally, he was diagnosed with Cushing’s disease. Results: Routine
pituitary imaging was reported to detect ACTH-secreting tumours
in w50%. Bilateral inferior petrosal sinus sampling should be
considered in patients suspected of having Cushing’s features for
earlier diagnosis and treatment. Conclusion: We diagnosed
5-year-old patient with Cushing’s disease. This case was not
detected with pituitary findings by MRI, but we must perform a
selective sinus sampling test to diagnose Cushing’s disease even
under 7-year-old.
P3-1124
Sequelae in Giant Prolactinoma in a Teenage Boy
Sara Queirolo, Piero Balice

Pediatric Endocrinology and Diabetes Unit, Pediatric Department,
Civico Hospital, Lugano, Switzerland

Background: Macroprolactinomas are rare during childhood.
Hypopituitarism is a common feature and recovery of pituitary
function was reported following cabergoline therapy. Objective:
We present a case of 13 year-old boy with macroprolactinoma who
responded to cabergoline therapy with a complete regression of
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the tumor with a partial empty sella. Results: He complained of
a decreased of right vision since 1 year. Evaluation of anterior
pituitary function showed an elevated serum prolactin
(15.900 mU/l n.v. 56–278 mU/l), normal cortisol, thyroid function
and low insulin-like growth factor 1 (IGF1). Magnetic resonance
imaging (MRI) of the brain revealed a 63!59!56 mm sellar mass
with predominant suprasellar extension compressing the optic
chiasma with right temporal lobe and posterior cranial fossa
extension. Cabergoline was initiated initially at 1 mg/week and
then at 2 mg/week with a normalization of the vision and a
progressive regression of the tumor size. During the year after the
diagnosis he presented an important reduction of growth velocity
(K2.46 ds) with persistent low IGF1 and a delayed puberty. An
arginine-LHRH-TRH test was done and revealed a deficit of
growth hormone (GH) with low values of gonadotropins. Then he
started a growth homone replacement therapy that it was stopped
after 5 years when an arginine retest revealed an adeguate
hormone production (GH peak O3 ng/ml) for bone age (Greulich
pyle 18 years). In suspicion of an hypogonadotropic hypogonad-
ism to induce pubertal development he received three injection of
intramuscular testosteron with subsequent normal testosteron
level and adequate pubertal progression. On the last control the
endocrine function was all within normal limits and MRI revealed
a partial empty sella with a residual thin adenohypophysis.
Conclusion: Cabergoline is recommended as first-line therapy for
prolactinoma for excellent safety profile. However the optimal
withdrawal strategy and the accurate recurrence rate associated
with cabergoline withdrawal remains uncertain recurrence rate
associated with cabergoline withdrawal remains uncertain.
P3-1125
Combined Pituitary Hormone Deficiency
Karolina Kota, Elzbieta Moszczynskaa, Mieczyslaw Szaleckia,b

aChildren’s Memorial Health Institute, Warsaw, Poland; bFaculty of
Health Sciences Jan Kochanowski University, Kielce, Poland

Background: Combined pituitary hormone deficiency
(CPHD) may be congenital or acquired disorder, which affects
more than one hormonal axis. Congenital hipopituitarism
includes heterogenic group of disturbances. It may be result of
mutations or deletions in genes for signaling and transcription
factors responsible for pituitary development. The disorder might
affect one or multiple family members. The age of appearance and
intensity of the first hormone deficiency symptoms may depend
on type of mutation. Some particular mutations may result in
specific phenotype, form syndromes or show characteristic
abnormalities in neuroimaging. We present group of 25 patients
with combined pituitary hormone deficiency. In some of the
patients delivery complications, neonatal adverse events such as
hypoglycemia or intrahepatic cholestasis appeared, in others later
on in childhood CPHD manifested as growth or puberty
retardation. The symptoms observed in the youngest patients
are non characteristic for hipopituitarism, what is the cause of
difficulties and delayed diagnosis in this group. CPHD should be
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considered in neonates/infants presenting hypoglycemia, choles-
tasis, severe distress in course of infection, thermoregulation
disturbances and dimorphic features. Objective and
hypotheses: Characterisation of CPHD patients’ group and
determination of genetic cause of CPHD.Method: Assessment of
pituitary imaging, hormonal function and molecular analysis of
genes for transcription factors PROP 1 and OTX 2. Results:
Patients with CPHD are heterogeneous group. Mutations in gene
encoding PROP 1 were found in five of 21 analyzed patients. The
analysis of OTX 2 gene was negative in the patient with CPHD and
microphthalmia. Conclusion: The variety of phenotypes and
symptoms’ intensity poses serious problem for indication of the
one characteristic genetic mutation. Defect in PROP 1 gene
constitutes only part of possible genetic causes responsible for
CPHD. Determining of specific gene mutations at early diagnostic
stage enables to establish proper prognosis and adjust the optimal
treatment.
P3-1126
Outstanding Growth Response to Growth Hormone
Replacement Therapy in 3 Different Cases of Growth
Hormone Deficiency
Ljiljana Saranaca, Zlatko Djurica, Ivana Markovicb,
Hristina Stamenkovica, Dragoljub Lazarevica, Vesna Cvetkovica

aPediatric Clinic, Faculty of Medicine, Nis University of Nis, Nis,
Serbia; bInstitute of Radiology, University Clinical Centre Nis, Nis,
Serbia

Background: Growth response in growth hormone deficient
children during growth hormone (GH) replacement therapy rarely
fulfil our projections and patient’s expectations. We here report 3
cases with outstanding growth response. Case reports: First
patient was diagnosed as gluten enteropathy in early childhood,
but the diet did not improve his growth. At age of 7 years the
diagnosis of isolated growth hormone deficiency (GHD) was
established and GH substitution therapy introduced. Next 2 years
his growth velocity increased to 10 cm/year. Routine head MRI
revealed hypothalamic tumour. Severe growth failure in 8-years-
old boy with history of purulent meningitis in toddler period and
head trauma at age of six. MRI discovered congenital pituitary
abnormality (pituitary hypoplasia and ectopic posterior pituitary).
Combined substitution therapy improved his height from K3S.D.
to C0.67 S.D. An Empty Sella Syndrome was diagnosed in short
obese boy with delayed puberty. At diagnosis his height of
148.8 cm was K1.88 S.D. (P3). During 4 years of combined therapy
he achieved height of 184 cm (P90), C1.28 S.D. Conclusion:
Mechanisms of excellent growth response in these GH deficient
children certainly include ‘growth because of insulin’, concomitant
hypogonadism, but somatostatin deficiency may also be
considered. Funding: Supported by a grant from the Ministry of
Science of Republic of Serbia, No 41018.
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Pituitary Stalk Interruption Syndrome: A Case of an
Infant
Havva Nur Peltek Kendircia, Zafer Kayab

aEdirne State Hospital, Clinics of Pediatric Endocrinology, Edirne,
Turkey; bDepartment of Radiology, Edirne State Hospital, Edirne,
Turkey

Background: Pituitary Stalk Interruption Syndrome (PSIS) is
a rare congenital abnormality of the pituitary that is responsible
for anterior pituitary deficiency. It is characterized by a classic
triad of interrupted pituitary stalk, absent or ectopic posterior
pituitary, and anterior pituitary hypoplasia or aplasia. Hypo-
thalamic hypothyroidism, hyperprolactinemia and deficiency of
anterior pituitary hormones are typical characteristics. Clinical
presentation varies according to age of diagnosis, patients usually
complaints of short strature and delayed puberty. Results: (Case
presentation) A 5.5 months old boy applied with a complaint of
micropenis. He was born in term from a healthy 27 years old
mother, via C/S due to head/pelvis unsuitability with a birth weight
of 3300 g, had been followed up for hypoglicemia and jaundice in
newborn period and had no known disorder. In his family history,
there was no similar disorder or consanguinity between parents.
On physical exam: weight: 7740 g (25–50p)(K0.39 S.D.), height:
67.5 cm (25–50p)(K0.22 S.D.), puberty Tanner stage-1, stretched
penis lenght:2.5 cm (!10p). There was no dysmorphic finding,
other system examinations were normal and neuromotor
development was appropriate to his age. In his laboratory
exams: TSH:8.96 mIU/ml, fT4:0.7 ng/dl, fT3:3.45 pg/ml,
LH:1.5 mIU/ml, FSH:0.9 mIU/ml, T.testosteron:2.5 ng/dl, prolac-
tin:49.01 ng/ml, cortisol:1.57 mg/dl, ACTH:11.5 pg/ml, IGF1
!25 ng/ml, IGFBP-3:1.13 mg/ml, urine density:1025. Low dose
ACTH stimulating test indicated central adrenal insufficiency,
TRH test indicated hypothalamic hypothyroidism and LHRH
stimulation leaded to prepubertal LH response. Pituitary gland
MRI showed normal pituitary height, absence of pituitary stalk
and ectopic neurohypophysis, Cranial MRI was normal. In the
4 months follow up period of the patient who received
hydrocortison, Na-L-thyroxin and local dihydrotestorteron treat-
ment, growth rate is normal according to his age and planned to
perform growth hormone stimulating tests when his growth slows.
Conclusion: The early diagnosis of anterior pituitary deficiency is
important to avoid from possible mortality and morbidity. This
case who is diagnosed as PSIS in infant period will be presented to
emphasize the importance of early diagnose and treatment in
deficiency of multipl pituitary hormones as well.
P3-1128
Congenital Adiptical Diabetes Insipidus: A Clinical Case
Olga Zagrebaevaa, Anzhalika Solntsavaa, Olga Kniazkinab,
Olga Barashb, Natalia Kizevichb

aBelarusian State Medical University, Minsk, Belarus; b2nd Children
Hospital, Minsk, Belarus
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Background: Congenital adiptical diabetes insipidus is rare
condition in infancy. Immediate diagnosis and treatment is

required to ensure normal development. Case report: A boy,
from the 2nd pregnancy, 1st term delivery was born with weight
4480 g. Bottle feeding from the 1st months. Weight at 1st months
– 4500 g, at 2nd – 5000 g. Until the first 2 months mother
complained on child’s apathia, feeding problems, vomiting, weight
stagnation. At 2 months of age all these symptoms increased. A
child was consulted by surgeon and neurologist no problems were
found. A boy was dehydrated, and sent to the intensive care
department of University hospital (Minsk), than to the endocri-
nological department. Pathological laboratory findings: Na 151–
170 (norm 132–145 mmol/l), K – 3.4–5.1 (3.1–5.1 mmol/l),
heamoglobin – 87–119, ph 7.34–7.44 (7.35–7.45), ABE (K3.5)K
3.8 ((K2)K3) mmol/l), SBE (K1.9)K3.9 ((K1.5)K3 mmol/l),
pO2 58.1–80.7 (65–95 mmHg), pCO2 – 34–44.2 (35–45 mmHg)
urine density 1001–1003. Hormonal assay: TSH 1.9 (norm: 0.3–4
IU/ml), free T4 – 17 (11–23 nmol/ml), cortisole 486–1367 (170–
720 nmol/ml), aldosterone 1344 (!1900 ng/ml). On the neuro-
sonography little brain vessel cyst was found without any
hemodynamic changes. The urine volume was increased
(4 ml/kg per h). Congenital diabetes insipidus adiptical variant
was diagnosed. The boy was giving desmopressine 0.3 mg/daily,
feeding with low levels of Na, but his condition was not still stable,
so, hypothyazide 25 mg/daily was added. At the age of 4 months
mother came to the endocrinologist and complained on apathia,
vomiting. Height 63 cm, weight 6630 g., blood pressure 120/60,
urine density 1006–1007, Na 142 mmol/l, K 4.6 mmol/l. Brain
MRI with contrast showed middle periventricular oedema.
Enalapril 5 mg/daily and metoclopramide 10 mg/daily (conti-
nuing vomiting) were added to the treatment. Symptomatic
arterial hypertension was added to the diagnosis. Conclusion:
Reported case of congenital adiptical diabetes insipidus in infancy
is rare and such cases in Belarus are limited.
P3-1129
Thickened Pituitary Stalk with Central Diabetes
Insipidus: What Diagnosis?
Amel Merazka, S Achir, O Baz, D Foudil, S Mimouni

Departement of Endocrinology-Pierre and marie curie center,
Algiers, Algeria

Background: Central diabetes insipidus (DIC) is usually the
final result of lesions affecting the hypothalamic–neurohypophysal
system, for the children, Germinoma is the main reason. The MRI
aspect is often limited to thickness pituitary stalk with loss of
hyperintensity of the neurohypophysis. Objective and
hypotheses: Thickening of pituitary stalk is suggestive of
germinoma, the clinical picture is dominated by a DIC (90%),
associated to hypopituitarism (60%), his natural history is
unpredictable, he should always be considered. The diagnosis is
easy if the ßhCG rate is high, or if there is a pineal localization, but
in most cases, these tests are normal and the MRI does not
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differentiate germinoma from other causes thickening pituitary
stalk (histiocytosis, sarcoidosis or lymphocytic hypophysitis.
Method: A 15 years old boy, referred to our clinic for his
growing delay and polyuria – polydipsia syndrome appeared
6 months earlier (estimated 5 l/day). Physical exam: weightZP3,
size !P3, Tanner step I. He shows signs of growth hormone and
corticotropin deficiencies. No intracranial tumour syndrome.
Results: Hormonal test: DIC with hypocortisolism, hypogonad-
ism and growth hormone deficiency. i) Pituitary MRI: pituitary
salk enlargement (6 mm), loss of T1 hyperintensity of the
posterior pituitary. ii) Biologic and morphologic analysis discards
a secreting germinoma, histiocytosis X and sarcoidosis assump-
tion. Conclusion:MRI report is the diagnosis key of isolated large
pituitary stalk, with other clinical clues; but still a long monitoring
each 3–6 months, without histological evidence, can be sugges-
ted;Checking for Germinoma or histiocytosis existence, especially
in child case. There are no good imaging predictors for
hypopituitarism, making clinical and hormonal evaluation of all
patients with pituitary stalk lesion crucial.
P3-1130
Clinical Features and Pubertal Timing in Girls with
Premature Adrenarche
Sevinc Celika, Heves Kirmizibekmezb, Rahime Gul Yesiltepe Mutlub,
Feyza Yildiza

aClinics of Pediatrics, Zeynep Kamil Training and Research
Hospital, Istanbul, Turkey; bPediatric Endocrinology, Zeynep Kamil
Training and Research Hospital, Istanbul, Turkey

Background: Premature adrenarche is defined as the
development of axillary and/or pubic hair in association of the
DHEA-S concentrations O108.4 nmol/l (40 mg/dl) before the age
of eight in girls. Objective and hypotheses: This retrospective
study aimed to investigate the clinical presentation, metabolic
status, growth velocity and pubertal timing of girls with premature
adrenarche. Method: Medical records of 117 patients were
investigated. Pubertal onset was regarded as breast enlargement
(Tanner stage-2) and/or elevation of baseline LH level to 1 mIU/ml
or stimulated LH to 5 mIU/ml. Results: Mean adrenarche age of
117 girls was 6.96G0.82 years. The complaint was pubic hair in
105 (%89.7), axillary hair in 63 (%53.8), adult type axillary odour
in 31 (%26.5) patients. Prematurity (!37th week) was present
in 17 (%14.5) patients while low birth weight (SGA) was present in
9 (%7.6). Hypertension was the most common (%62.6) finding
in family history. Eighty-two patients had normal body mass
index, while 17 (%14.7) had obesity, 15 (%12.9) had overweight
and only two had under-nutrition. Mean DHEA-S level was
95.02 mg/dl and it was negatively correlated with birth weight and
gestational age. Growth velocity, bone age, volumes of ovaries
and uterus were positively correlated with height SDS, weight SDS
and testosterone levels, indicating the effects of oestrogen which is
produced by the aromatization of androgens. Puberty was started
in 37 girls, mean age of pubertal timing was 8.28G0.95 and a
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significant decrease was found when compared with mean age in
healthy population. Treatment with GnRH-analogue was needed
in ten (%8.4) patients. Conclusion: Pubertal timing was
diminished in girls with premature adrenarche, suggesting the
necessity of following patients in terms of puberty precocious and
rapidly progressive puberty. Monitoring the growth and pubertal
signs are important especially in premature and SGA children.
P3-1131
Growth Outcomes in Childhood Craniopharyngioma:
A Longitudinal Assessment of 21 Cases at a Single
Centre
Maria Michaelidoua, Laura Losab, Ashraf Ederiesc, Helen Spoudeasb

aSchool of Medicine, University of Manchester, Manchester, UK;
bPaediatric Endocrinology, Great Ormond Street Hospital, London,
UK; cPaediatric Neuroradiology, Great Ormond Street Hospital,
London, UK

Background: Craniopharyngiomas are rare suprasellar
tumours with good survival but high endocrine morbidity. The
commonest endocrinopathy is GHd which can precede diagnosis.
Later obesity (BMI OC2SDS) may be treatment or tumour
related. Objective and hypotheses: To evaluate endocrino-
pathy, height, weight and BMI outcomes after a conservative
surgical treatment strategy with pre-treatment pituitary provoca-
tion tests for children diagnosed between 2009 and 2014.Method:
Retrospective longitudinal review of 21 patient electronic case
notes (14M, 7F) diagnosed at median age of 7.8 (range 1.9–17.18)
years and followed up for 3.15 (0.52–5.37) years. We calculated
SDS for Mid-parental height (MPH), height, weight and BMI and
noted endocrinopathy at diagnosis and latest follow up. We used
the Paris classification to grade the degree (0–2) of hypothalamic
involvement and analysed paired data with non-parametric
statistics. Results: The current prevalence of endocrinopathies
follows the hierarchy of GHd (100%), TSHd (80.9%), Gnd (66.7%),
ACTHd (66.7%), DI (47.6%) and obesity (28.5%). At diagnosis, 9
(42.9%) patients had pre-existing GHd (peak 1.40 (!0.1–3.30))
and Grade 0 (nZ2), 1 (nZ1) or 2(nZ6) tumour. The remaining
12 (57.1%) patients with Grade 1 (nZ2) or 2 (nZ10) tumours
developed GHd 0.15 (0.01–1.81) years after treatment (peak 1.00
(0.2–6.60)). Overall increments in height, weight and BMI SDS
occurred with GH replacement. This was significant for weight
(PZ0.023). Six patients became obese (1 Grade 1, 5 Grade 2), five
of whom did not have GHd at diagnosis. Children with GHd at
presentation remain significantly shorter than those without
(PZ0.031) and are also below MPHSDS (PZ0.043). During GH
therapy 5 (20%) patients with Grade 2 tumours required delayed
radiation to residual for relapse. Conclusion: Prospective dynamic
GH assessment identifies a highly susceptible cohort for GHd and
obesity, especially those with Grade 2 tumours. Prompt diagnosis
and GH treatment in conjunction with a conservative treatment
strategy, improves auxology outcomes with likely benefits on long
term health.
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Effects of GnRH Agonists and Antagonists on
Danazol-Induced Precocious Puberty Rat
Aram Yang, Rimm Huh, Jinsup Kim, Sung Yoon Cho, Dong-Kyu Jin

Samsung Medical Center, Seoul, Republic of Korea

Background: GnRH agonists are a common treatment
modality for patients with central precocious puberty. Objective
and hypotheses: Danazol-induced precocious puberty rats were
used as an animal model to compare the effects of GnRH
analogues and to assess combinations of treatment with agonistic
and antagonistic GnRH analogues. Method: A 5-day-old female
Sprague–Dawley rats were subcutaneously injected with a single
dose of 300 mg danazol. After vaginal opening, the rats were
injected daily for 5 days with a combination of GnRH agonists
(triptorelin) and antagonists (cetrorelix acetate). Serum levels of
LH and FSH were obtained on days 2, 5, and 15 of treatment.
Results: Rats treated with danazol showed significant advance-
ment in vaginal opening compared with WT rats (PZ0.000
respectively). LH and FSH inhibition was strongest after 2-day
treatment with antagonist alone (LH 1.07G0.04 ng/ml vs 1.25G
0.08 ng/ml in controls, PZ0.004 and FSH 0.39G0.03 ng/ml vs
0.55G0.09 ng/ml in controls, PZ0.006). Antagonist for 2-day
followed with combined agonist/antagonist had the second lowest
levels of LH and FSH, though not statistically significant (after
5-day treatment, LH 1.09G0.05 ng/ml vs 1.17G0.04 ng/ml in
controls, PZ0.33 and FSH 0.46G0.04 ng/ml vs 0.47G0.07 ng/ml
in controls, PZ0.7). Agonist only group showed significant
increase of LH and FSH after 5-day of treatment (LH 2.27G
0.08 ng/ml vs 1.17G0.04 ng/ml in controls, P!0.0001 and FSH
2.91G0.65 ng/ml vs 0.47G0.07 ng/ml in controls, PZ0.0008).
Conclusion: Combination of GnRH agonist with antagonist, and
especially treatment with antagonist alone seems to suppress
gonadotropin levels most sufficiently. The danazol treated rat
model proved to be a model of true precocious puberty; further
related studies involving this animal model should be considered.
P3-1133
Clinical Characteristics of Girls with Atypical
Precocious Puberty
Laura Mawer, Ruben Willemsen

University of Cambridge, Cambridge, UK

Background: Precocious puberty, pubertal development in
girls before 8 years, has considerable biological, psychosocial, and
long-term health implications. It is classically ascribed to the
premature activation of the hypothalamic-pituitary–gonadal axis,
and hence an LH response O5 U/l in the LHRH test. Whilst this
group of patients is well understood, there is a paucity of literature
characterising patients who show pubertal development not driven
by LH, atypical precocious puberty. It has been hypothesised that
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obesity and endocrine disruptors may play a role. Objective and
hypotheses: i) To identify the number of girls in our unit with
signs of early puberty and a non-LH predominant (LH !5 U/l)
response in the LHRH test and ii) to compare their clinical
characteristics to those with an LH predominant (LH O5 U/l)
response in the LHRH test. Method: 148 girls had an LHRH test
between 2004 and 2014. Tanner staging, symptoms and signs of
puberty, LHRH test results, bone age, height, weight and BMI were
collected retrospectively. Patients with an organic cause for
precocious puberty and premature thelarche (B2-5, and P1 or
bone age advancement !1 year) were excluded. Results: We
identified 19 patients with an LH predominant response and
20 patients with a non-LH predominant response. Age at first
symptom (breast or pubic hair development) and age at evaluation
were not significantly different. Also, there was no significant
difference in Tanner staging at presentation, bone age advance-
ment or height SDS between the groups. However, the non-LH
predominant group had significantly higher weight SDS
(PZ0.025) and BMI–SDS (PZ0.019). Conclusion: Girls with
atypical precocious puberty have similar levels of pubertal
development and bone age advancement as their peers with
classical precocious puberty. Their increased BMI supports the
hypothesis that obesity may result in precocious puberty due to
reduced SHBG and increased aromatase activity leading to
increased oestrogen bioavailability.
P3-1134
Paraphilic Compulsion Secondary to Dopamine
Replacement Therapy and Successful Treatment with
GnRH Analogues
Anna Brewkaa, Tamsin Owenb, Jean-Pierre Linc, Michal Ajzensztejna

aDepartment of Paediatric Endocrinology, Evelina Children’s
Hospital, London, UK; bDepartment of Clinical Psychology, Evelina
Children’s Hospital, London, UK; cDepartment of Paediatric
Neurology, Evelina Children’s Hospital, London, UK

Background: Hypersexualized behaviour in the paediatric
population is a rare phenomenon. The aetiology of paraphilia is
not completely understood, but some studies suggest imbalance of
the dopamine serotonin system. Paraphilia has also been described
as a side-effect of treatment with monoaminooxidase inhibitors
(MAOI) and dopamine agonists. Most of the currently used
pharmacologic treatments of the paraphilias have serotonin and
testosterone/dihydrotestosterone as their targets and treatment
options such as selective serotonin reuptake inhibitors (SSRI) and
GnRH analogues have been described. Case report:We report the
case of a 16-year-old boy with background of aromatic L-amino
acid decarboxylase (AADC) deficiency, a rare inherited neurome-
tabolic disorder, and autism. AADC is a pyridoxal 5 0-phosphate
enzyme responsible for the production of the neurotransmitters
dopamine and serotonin and is predominantly found in neural
and kidney and liver tissue. Its deficiency clinically presents with
prominent extrapyramidal and autonomic features and CSF
monoamine deficiency with increased 3-O-methyldopa.
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Management options include use of MAOI and dopamine agonists
(DA). Our patient had been on long-term treatment with
tranylcypromine (MAOI) and rotigotine (DA) and developed
secondary paraphilia and aggressive behaviour causing severe
distress for himself, his parents and carers. After multidisciplinary
discussion treatment with GnRH analogues was initiated. This led
to persistent resolution of the hypersexualized behaviour and
aggressiveness. Conclusion: This is the first case to describe
successful treatment of paraphilia with GnRH analogues in
children. It is also the first case to describe paraphilia secondary
to MAOI and dopamine-agonists in paediatric patients with
AADC deficiency.
P3-1135
Cardiovascular Disease Risk Factors in Girls with
Isolated Premature Pubarche
Thamy Bruno Nascimento, Tuami Vanessa Werle, Deisi Maria Vargas

University of Blumenau, Blumenau, Santa Catarina, Brazil

Background: Premature pubarche is the appearance of pubic
hair before 8 years in girls and 9 years in boys, being more frequent
in girls. Current literature demonstrates associations between
premature pubarche and metabolic and cardiovascular diseases.
Objective and hypotheses: To evaluate the frequency of
cardiovascular disease risk factors in girls with isolated premature
pubarche (IPP). Method: Observational study using data from
medical records of 41 girls with IPP aged 2–19 years attended at
the Paediatric Outpatients Clinic of the University of Blumenau
between 1999 and 2013. Excess weight (overweight and obesity
according WHO criteria), blood pressure, low birth weight
(!2.500 g), bone age (Greylich and Pyle), dyslipidaemia (total
cholesterol O150 mg/dl or LDL-c O100 mg/dl or HDL-c
!45 mg/dl or TGL O100 mg/dl), basal blood androgens levels
(17-OH-progesterone, androstenedione, DHEA-S, and total
testosterone), hyperinsulinism (basal insulin O15 mUI/l) and
insulin resistance (HOMAR-IR O3.16) were analysed. The
appearance of pubarche before 8 years without breast development
was considered IPP. In the presence of advanced bone age (O1
year) and elevated basal blood androgens levels an adrenal
stimulation test with exogenous ACTHwas performed to ruled out
congenital adrenal hyperplasia. Results: The mean age at the first
medical evaluation was 7.8G1.4 years. Excess weight was present
in 42.1% (26.3% overweight and 15.8% obesity), elevated blood
pressure in 17.3% and dyslipidaemia in 45.8%. Hyperinsulinism
and insulin resistance were not observed. Nevertheless, the group
with excess weight showed fasting insulin levels higher than excess
weight group (7.3G4.2 vs 4.3G2.8; P!0.05). Bone age was
advanced in 81.8%. Basal blood levels of 17-OH-progesterone,
androstenedione, DHEA-S, and total testosterone were elevated in
48.6, 35.1, 32.4, and 37.2% respectively. Low birth weight ocurred
in 13.1%. Conclusions: Excess weight and dyslipidaemia were the
most frequent cardiovascular disease risk factors observed. Almost
50% of the girls presented these clinical conditions.
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Menstruation Pattern in Idiopathic Central
Precocious Puberty Girls after Discontinuing
GnRH Agonist Therapy
Rapeepun Chai-udoma, Suttipong Wacharasindhua,
Tassawan Rungruxsirivornb

aDepartment of Pediatrics, Faculty of Medicine, Chulalongkorn
University, Bangkok, Thailand; bDepartment of Obstetrics and
Gynecology, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand

Background: GnRH agonist (GnRHa) has been used in
treatment of idiopathic central precocious puberty (ICPP) girls for
more than 20 years. However, the menstruation pattern after
discontinuation of treatment has been rarely reported. Objective
and hypotheses: To evaluate menstrual patterns in ICPP girls
after discontinuing GnRHa therapy. Method: Menstrual diary
was recorded for 3 consecutive months by ICPP girls after
discontinuation of treatment and normal healthy girl was a control
group. Results: Sixty-two ICPP girls were treated with GnRHa
3.75 mg s.c. injection every 4 weeks at a mean age of 7.9G1.5
years. The duration of treatment was 2.3G1.6 years. Menstruation
developed at14.0G6.0 months after discontinuing GnRH a
therapy at a mean age of 11.8G1.5 years. Normal healthy girls
had a mean menarcheal age of 11.3G2.0 years. The percentage of
subjects with irregular menstrual pattern was significantly higher
in ICPP girls than the control group (67.9% vs 23.4%, P!0.001)
during the first gynaecological year but this was not different in the
second gynaecological year (30.4% vs 27.8%). Final BMI SDS in
ICPP girls was significantly higher than that of control (0.84G1.35
vs 0.2G1.48, P!0.001) but not reach over weight criteria.
Conclusion: Irregular menstrual patterns in ICPP girls previously
treated with GnRH agonist therapy are observed only during the
first gynaecological year.
P3-1137
Age of Menarche and Near Final Height after
Long-Term Use of GNRH Agonist or Combined
with GH in Idiopathic Central Precocious Girls
YunHee Gyona, Yeong Ju Yuna, Heon-Seok Hana, Yong-Dae Kimb,
Jae-Hong Yuc

aDepartment of Pediatrics, College of Medicine, Chungbuk National
University, Cheongju, Republic of Korea; bDepartment of Preventive
Medicine, College of Medicine, Chungbuk National University,
Cheongju, Republic of Korea; cDepartment of Pediatrics,
Joy Children’s Hospital, Daejeon, Republic of Korea

Background: The use of GnRHa in central precocious puberty
is known to slow puberty progression, subsequently prevent early
menarche, and attenuate the height loss by advanced skeletal
maturation. But enhancing the final height was so controversial
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that an additional approach has been used. Objective and
hypotheses: To investigate the age of menarche, and the height
outcomes in central precocious girls treated with GnRHa (nZ61)
or combined GH (nZ24). Method: GnRHa was started at 8.1G
0.7 years for 2.1G1.0 years. GH was used for subjects with short
predicted adult height (PAH) for 2.1G1.1 years. Results:
Menarche occurred at 11.6G0.8 years after 15.7G6.4 months of
GnRHa discontinuation. PAH increased significantly from
152.0G7.2 to 158.8G5.6 cm during treatment, and near final
height (NFH) was 159.7G4.8 cm, taller than mid-parental height
of 157.8G3.4 cm. The combined treatment group showed greater
height increment during treatment. Younger age, taller height at
the start of treatment, taller parental height, and longer duration of
treatment were the factors influencing NFH. Conclusion: Long-
term GnRHa treatment in central precocious girls could improve
NFH, and delay menarche to become close to those of the general
population. If combined GH is used in precocious girls with short
mid-parental height, it would improve NFH to become similar to
the general population. Funding: This work was supported by a
research grant from Chungbuk National University in 2013.
P3-1138

Psychosocial Changes after GnRH Agonist Treatment
in Girls with Idiopathic Central Precocious Puberty
Seung Yang, Young Suk Shim, Min Jae Kang, Yeon Joung Oh,
Il Tae Hwang

Hallym University College of Medicine, Seoul, Republic of Korea

Background: In precocious puberty, girls experienced
secondary sexual development earlier psychologically as well as
physically. Self-stress due to a different body shape from the peer
group, psychological concerns due to discrepancies between
physical and chronological age, and long-term behavioural
problems could occur. Objective and hypotheses: The aim of
this study was to evaluate psychosocial changes in girls with
precocious puberty between before and after treatment. Method:
The girls with idiopathic central precocious puberty whose parents
completed the Korean-Child Behavior Checklist (K-CBCL; nZ66)
and Children’s Depression Inventory (CDI); nZ61) were enrolled
in this study. K-CBCL and CDI were checked at diagnosis and
1 year after treatment with GnRH agonist. T score was used in
K-CBCL for statistical analysis. Results: In K-CBCL, T score of
problem behaviour total score was significantly lower at 1 year
after treatment than at diagnosis (PZ0.000). T scores of
anxiety/depression, atrophy/depression, aggressive behaviour,
social immaturity, and other problem were significantly lower,
respectively. T scores of affective problems, anxiety problems, and
oppositional defiant problems were significantly lower. T score of
post-traumatic stress problems was significantly lower. T score of
academic performance was significantly higher. In CDI, score was
significantly lower at 1 year after treatment than before treatment.
Conclusion: In idiopathic central precocious puberty, psychoso-
cial problems as well as physical changes may be improved by
suppression of sex steroids after treatment with GnRH agonist.
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Multicentre Study of Early Screening and Prevention
of Prader–Willi Syndrome
Wei Lu, Li Xi, Ruo-Qian Cheng, Xiao-Jing Li, Miao-Ying Zhang,
Zhang-Qian Zheng, Rong Ye, Zhu-Hui Zhao, Shui-Xian Shen,
Fei-Hong Luo

Department of Endocrinology and Inherited Metabolic Diseases,
Children’s Hospital of Fudan University, Shanghai, China

Background: The current diagnostic criteria for Prader–Willi
syndrome (PWS) although widely accepted, is challenging to be
implemented in Chinese population. Objective and
hypotheses: The present study collected PWS cases from 12
centres across China. By analysing the clinical manifestation
during early infancy, we aimed to provide data for clinical
characteristics, screening strategy and effect of GH treatment in
Chinese PWS patients. Method: We screened 63 suspected PWS
cases in 12 centres from May 2012 to August 2013 using MS-PCR.
Patients diagnosed by MS-PCR further underwent analysis by
MS-MPLA and STR to identify PWS genetic markers. Data on
patients’ history, clinical manifestation, anthropometrics and
clinical biochemistry test before/after GH treatment were collected
for analysis. Results: Among our enrolled subjects, 16 were
confirmed by MS-PCR. Further analysis using MS-MLPA and STR
analysis showed that 13 were associated with paternal deletion
while the rest three were maternal uniparental disomy (mUPD).
Among the 16 diagnosed PWS, 13 were delivered at full term, one
were preterm birth, two postterms, four delivered vaginally, and 12
delivered by caesarean section. Fetal distress was diagnosed in ten
cases while abnormal foetal position found in five cases. All
patients had reduced foetal movement, hypotonia and infant
feeding difficulties. Characteristic facial appearance was found in
six cases when 13 showed hypogonadism, eight had hypopigmen-
tation. There were four patients received rhGH treatment. When
we found patients treated with GH had improved physical
development, no difference was found in thyroid function, plasma
IGF1 levels, fasting blood glucose, fasting insulin levels, and blood
lipid levels. Conclusion: PWS might account for 25% of infants
with idiopathic hypotonia and infant feeding difficulties. Screening
using MS-PCR in suspected cases is critical to identify PWS
patients. Hypogonadism and hypopigmentation are important
clues for diagnosis. GH treatment during infancy can improve
physical development in PWS patients, however how to improve
cognitive development and function of endocrine system in PWS
patients requires future studies.
P3-1140
A Novel GLUT1Mutation in a Patient with Apparently
Normal Cerebrospinal Fluid Glucose Level
Ala Üstyol, Mehmet Ali Duman, Halil Ugur Hatipoglu, Murat Elevli,
Hatice Nilgün Selçuk Duru

Clinic of Pediatric Endocrinology, Haseki Education and Research
Hospital, Istanbul, Turkey
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Background: Glucose is the main energy source for the brain’s
cells. Glucose transporter 1 (GLUT1), encoded by the SLC2A1
gene, is a membrane protein that plays an essential role in the
transport of glucose across the blood-brain barrier. A mutation
in GLUT1, so-called GLUT1 deficiency syndrome (GLUT1 DS;
OMIM #606777), results in low levels of glucose in the
cerebrospinal fluid despite normoglycaemia. GLUT1 deficiency
causes a series of symptoms that may differ considerably from one
patient to another. Case presentation:We describe a 17-year-old
boy with GLUT1 DS, who was found to have a novel mutation,
c.1167COA (p.Phe389Leu), as the cause of infantile-onset
myoclonic seizures. Both serum and cerebrospinal fluid (CSF)
glucose concentrations were normal (blood glucose, 93 mg/dl; CSF
glucose, 47 mg/dl; and CSF to blood glucose ratio, 0.50).
Conclusion: Our patient helps to clarify the phenotype of
GLUT1 deficiency more clearly and reveals a new pathogenic
mutation.
P3-1141
Does Treatment with GnRH Analogues Affect BMI in
Children with Precocious or Early Puberty?
Madhavi Madhusudhana, Linda Willingham, Sanjay Gupta,
Verghese Matthew

Hull Royal infirmary, Hull, East Yorkshire, UK

Background: Treatment of precocious puberty with GnRH
analogues is well established. But there are concerns about weight
gain in patients on this treatment. There have been conflicting
reports about the effect of GnRH analogues on weight. Objective
and hypotheses: To assess the change in BMI in children treated
with GnRH analogues within a UK Endocrine Service and to
analyse the patient/parent experience of the treatment.Method:A
retrospective study along with a questionnaire survey of patient/
parent experience of the treatment was conducted. Data were
collected from patients with precocious puberty on GnRH
analogues for at least two years. Baseline BMI was compared
with BMI at 2-years of treatment. An anonymised questionnaire
survey assessed patient’s experience of treatment, associated side
effects and overall satisfaction of the services. Results: Ten percent
of children were overweight (BMI–SDS between 2 and 3) prior to
treatment, while 21% were overweight at 2-years of treatment
(nZ19). BMI–SDS showed an increasing trend (0.78–0.91) but
was not statistically significant (PZ0.379). 92% of patients were
either satisfied or very satisfied with the service. 70% of patients
did not report any side effects (nZ14). 30% of patients perceived
weight gain which resulted in low self-esteem. Conclusion: Our
study showed an increasing trend in the BMI of children treated
with GnRH analogues for precocious/early puberty though this
was not statistically significant. This is in agreement with the
recent joint consensus statement (2009) by the European Society
of Paediatric Endocrinology (ESPE) and Lawson Wilkins
Paediatric Endocrine Society (LWES) on GnRH analogues.
Along with the joint consensus statement, this study on a UK
regional patient population will enable us to give more reassurance
to our patients.
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Qualitative Assessment of Precocious Puberty-Related
UCC (User Created Contents) on YouTube
Hyo-Kyoung Nama, Soo Min Bangb, Joon Woo Baeka,
Young-Jun Rhiea, Kee-Hyoung Leea

aDepartment of Pediatrics, College of Medicine, Korea University,
Seoul, Republic of Korea; bSchool of medicine, Korea University,
Seoul, Republic of Korea

Background: Precocious puberty is one of the fastest-growing
paediatric diseases in South Korea. As the UCC (User Created
Contents) has provided lots of medical information, it becomes an
easy and important source of medical information.Objective and
hypotheses: This study aimed to investigate and to evaluate the
quality and scientific accuracy of precocious puberty-related UCC
on Youtube. Method: The key words ‘precocious puberty’, ‘pre-
cocious puberty’, ‘precocious-puberty’, ‘pre-cocious-puberty’, ‘early
puberty’, ‘early-puberty’, ‘sexual precocity’, ‘sexual-precocity’, or
‘precocity’ were searched into YouTube from June to July 2014.
More than 1500 UCC matched the keyword. The 51 UCC were
identified, excluding UCC that were duplicate, inaccessible,
irrelevant, related to other disease, shorter than 1 min, and in
foreign language other than Korean. According to information
provider, it was classified as medical, oriental, commercial and
others. We evaluated the quality with the DISCERN instrument
ranging from 15 to 75, and giving a scientific accuracy with
information score (IS) ranging from 0 to 60. Results: The 51 UCC
were analysed according to the information provider as medical
(nZ17), oriental (nZ17), commercial and others (nZ17). The
overall quality score of medical UCC (score: 3.4) was significantly
higher than that of oriental, commercial and others UCC (score:
2.8 and 2.3 respectively) (P!0.001). Assessing the scientific
accuracy, the mean information score of medical (score: 30.7) was
almost double the overall average (score: 17.2) and significantly
higher than that of oriental, commercial and others UCC (score:
15.9, and 5.1 respectively) (P!0.001). Mean length of oriental
UCC was the longest (P!0.001), however, hits was the lowest
among them (PZ0.088). Conclusion: The quality and accuracy of
precocious puberty-related health information on UCC were
variable and not all of them were reliable. Overall quality of UCC
regarding precocious puberty was moderate. Only medical UCC
has provided scientifically accurate information compared to
oriental, commercial and others UCC. As UCC becomes a popular
source of health information, it is important to provide reliable
information as well as scientifically accurate information.
P3-1143
Premature Adrenarche is Associated to Precocious
Thelarche but not to Precocious Gonadarche or
Pubarche in Chilean Adolescents
Ana Pereiraa, Camila Corvalana, Veronica Mericqb
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Background: Premature adrenarche (PA) has been associated
to increased metabolic risk. Areas of controversy regarding
associated co-morbidities are precocious pubarche, PCOS and
lower birth weight, which may depend on ethnic background.
Objective and hypotheses: To describe the risk of precocious
thelarche (PT, !8 years), pubarche (PP, !8 years F, !9 years M)
and gonadarche (PG, !9 years) in children with premature
adrenarche. Method: A longitudinal Chilean cohort (w20%
indigenous/Mapuche origin) the Growth and Obesity Cohort
Study (GOCS, nZ1052, 49.9%F) followed from 2006 (born in
2002), PA defined by DHEAS (RIA) O75th percentile for each
gender (45.1 M, 42.0 F mg/dl at age 6.8G0.6 years) and annual
clinical examination including Tanner and pubarche assessment.
Logistic regression models adjusted by age and BMI assessed the
relation between DHEAS and premature thelarche, gonadarche
and pubarche. Results: At age of DHEAS determination,
overweight/obesity (O/OW) was present in 43.6% M, 42.2% F.
We found a 18.2% of PT, 8.8% PG and 15.2% (M) and 1.3% (F) PP;
any precocious event were observed in 20.9% of M, and 19.2% of
girls. In Girls with PA, we observed a 2.5 OR of PT (P!0.001), but
they did not have an increased risk of PP. In boys with PA, a 1.3
OR of PG (ns), and PP was less frequent in those with PA (10% vs
18%, P!0.001) but difference was no longer significant after
adjustment. The OR (only adjusted by age) between PA and PT,
PG and PP was not different in obese or non-obese children.
Conclusion: In Chilean adolescents, precocious events of pubertal
development were, in line with worldwide secular trend of earlier
sexual maturations. PA was only associated with PT continuous
follow-up of this cohort is a unique opportunity to address
prospectively the interrelationships of PA, early growth, adiposity
as determinants of gonadarche, pubertal rate and sequence
progression and ovarian function. Funding: FONDECYT
1140447 and 1120326.
P3-1144
Central Precocious Puberty in Cerebral Palsy
Patrizia Bruzzia, Maria Francesca Messinab, Alessandra Bartolia,
Laura Lucaccionia, Barbara Predieria, Filippo De Lucab,
Lorenzo Iughettia

aPaediatric Unit, Department of Medical and Surgical Sciences of
Mothers, Children and Adults, University of Modena and Reggio
Emilia, Modena, Italy; bDepartment of Paediatrics, University of
Messina, Messina, Italy

Background: Children affected by cerebral palsy (CP) could
experience central precocious puberty (CPP) 20 times more than
general population. Nevertheless, the treatment is challenging.
Objective and hypotheses: To compare CPP features and the
effects of gonadotropin-releasing hormone agonist therapy
(GnRHa) in children with CP and in controls. Method: The
study involved 16 children with CPP and CP (median age (range)
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at diagnosis of CPP: 7.2 years (2.7–8.9); two males) (group A) and
11 children with CPP but no CP (7.4 years (5.2–7.9); no males)
(group B). Auxological, biochemical and instrumental data were
collected at diagnosis of CPP and at two follow-up visits. Results:
At diagnosis of CPP, height-SDS-adjusted-for-target-height (H-
TH) was lower in A than B (K0.15G1.78 vs 1.56G1.38, P 0.03),
while BMI-SDS (0.24G1.15 vs 0.45G0.82, P 0.30) and the
discrepancy between chronological and bone ages (1.25G1.01 vs
1.74G1.57 years, P 0.50) did not differ between groups. Basal LH
(3.15G2.44 vs. 0.49G0.50 mUI/ml, P 0.009), estradiol levels
(29.51G19.12 vs 12.65G6.94 pg/ml, P 0.001) and median ovarian
volume (3.37G1.04 vs 1.92G0.75 ml, P 0.006) were significantly
higher in A than in B. GnRHa was effective in both groups
decreasing gonadotropins, estradiol and signs of pubertal
progression. However, it affected differently growth: at second
follow-up visit, H-TH (K1.43G1.43 vs 1.48G1.42, P 0.003) and D
H-SDS (K1.20G1.31 vs 0.21G0.33, P 0.017) were lower in A than
B. Conclusion: CPP in CP seems to progress rapidly supporting
the hypothesis of a more intense activation of hypothalamic–
pituitary–gonadal axis. We demonstrated that growth failure could
partially mislead the diagnosis of CPP in CP and seemed to worsen
during follow-up despite GnRHa. The complex management of
these patients should be considered when a decision to treat has to
be performed. Parents should be adequately supported in order to
ensure the best therapeutic choice for each case.
P3-1145
Changes in BMI During GNRH Agonist Treatment in
Girls with Idiopathic Central Precocious Puberty and
Early Puberty
Hae Sang Leea, Hwal Rim Jeongb, Eun Young Kimc, Jin Soon Hwanga

aAjou University School of Medicine, Ajou University Hospital,
Suwon, Republic of Korea; bGyeongsang National University School
of Medicine, Jinju, Republic of Korea; cCollege of Medicine Chosun
University, Gwangju, Republic of Korea

Background: GNRH agonist (GnRHa) has been widely used
for decades to treat in patients with central precocious puberty
(CPP). There are severe studies concerning changes in body
composition in CPP patients following GnRHa treatment, but the
results are inconsistent. Objective and hypotheses: The aim of
this study was to investigate the change of BMI in children treated
with GnRHa for 2 years. Also, the present study was performed to
assess whether BMI affects treatment outcomes. Method: This
study included 383 girls (214 CPP and 169 early puberty girls)
were treated with depot leuprolide acetate monthly for at least
2 years. We analyzed the changes in BMI SDS. Furthermore, a single
LH obtained 30 min after depot leuprolide acetate administration
every 6 months to evaluate adequate hypothalamic–pituitary–
gonadal axis suppression. Results: Before the initiation of therapy,
the girls with CPP had a mean BMI SDS for chronological age of
0.39G0.87. After 2 years of the treatment, mean BMI SDS was
significantly increased (0.51G0.85, P!0.001). The frequency of
overweight and obese patients increased from 22.4% to 27.4%.
Single LH levels of 30 min after leuprolide injection at 2 years of
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treatment were not significantly different among normal weight,
overweight, and obese subjects (0.32G1.83, 0.17G0.21, 0.12G
0.09 IU/l, respectively, PZ0.646 for all comparisons). Conclusion:
The BMI SDS for chronological age was significantly increased
during treatment. Adequate education concerning lifestyle and diet
during GnRHa treatment is needed.
P3-1146
An Elevated Tumour Marker and Adrenarche in a
Child Using Lavender Oil: A Case Report
Susan Lathrop

Blank Children’s Hospital, Des Moines, Iowa, USA

Background: ‘D’ was a 7 year old Caucasian female who
presented with a history of adult-type body odour starting at age
3 years. At age 6y 9m her bone age was 7y 10m. She had had a
sharp increase in her weight in the past 2 years and her PCP
noticed pubic hair growth. Her very anxious single mother was
convinced she had a serious illness that needed immediate
intervention. Case presentation: At presentation, D had Tanner
2 pubic hair and Tanner one breast development. BMI was O99%.
Her complexion was clear. Her work-up showed no history of
exogenous androgen exposure, but her mother was applying non-
diluted lavender essential oil to her feet several times a day to help
eliminate odour. Labs showed normal gonadotropin levels,
thyroid, kidney and liver function. Her HCG tumour marker
was 15 mlU/ml (normal !1). This lab was repeated with a result
of 16.1 mlU/ml, then re-run using heterophile blocking reagent
which was also elevated. Mother was advised to discontinue using
any type of oil or other remedies of any kind throughout the
duration of her testing. Abdominal ultrasound and brain MRI
revealed no abnormal findings. Two weeks after the initial work-
up, her HCG tumour marker was !0.6 mlU/ml. Conclusion:
Many patients are using complementary and alternative methods
(CAM) of healing. A recent NIH study suggests that use of
lavender oil may cause gynecomastia in males. There is no
evidence suggesting lavender oil causes precocious puberty in
females, yet a concerning lab finding returned to normal after our
patient stopped using it. Although the research science is not
available for many of the remedies being use, this case highlights
the importance of exploring use of CAM methods during a work-
up for endocrine issues. Parents should be cautioned accordingly.
P3-1147
Persistent Isolated Cyclical Vaginal Bleeding
(Premature Menarche) not Associated with GnRH
Pubertal Response or Endometrial Echo Should be
Considered for Examination Under General
Anaesthesia
Swathi Upadrastaa, Lauren Watsonb, Anuja Natarajanb,
Sze May Nga
537



aDepartment of Paediatrics, Southport and Ormskirk NHS Trust,
Ormskirk, Lancashire, UK; bDepartment of Paediatrics, Doncaster
Royal Infirmary, Doncaster, Yorkshire, UK

Background: Isolated prepubertal menarche is described in
the absence of any other signs of precocious sexual development.
This condition remains unclear in its aetiology and there is
currently no consensus on investigations to be undertaken.
Objective and hypotheses: The objective of our study is to
evaluate the following factors associated with persistent isolated
cyclical vaginal bleeding: clinical presentation, gonadotrophin-
releasing hormone (GnRH) stimulation test, genital examination
under anaesthetic (EUA) and pelvic ultrasound findings.Method:
We describe a retrospective case series of 14 girls with isolated
prepubertal menarche from two centres between January 2007 and
December 2014. All girls presented with persistent cyclical vaginal
bleeding without signs of precocious sexual development. Results:
At presentation, mean age was 7.4 years (range 5.0–9.67), mean
BMI was 19.6 (range 14.6–29.3), mean height SDS was 0.33G1.35
and mean weight SDS was 1.01G1.75. Vaginal bleeding was
reported to be cyclical ranging from 1 week to 3 monthly, lasting
1 to 4 days in duration. Bleeding was reported to have persisted
between 6 and 18 months in all girls. GnRH stimulation test was
performed in all girls. Mean LH peak was 3.1 U/l (range 0.3–14),
mean peak LH/FSH ratio was 0.23 (range 0.07–0.66) and
oestradiol levels were !100 pmol/l in all girls. Pelvic ultrasound
showed prepubertal uterus with no identifiable endometrial echo
in all girls. Bone age showed no advancement in all girls. EUA was
performed in eight girls. EUA was normal in seven girls and one
girl had a 1.5 cm foreign body found. The girl with the foreign
body presented with cyclical vaginal spotting weekly for 6 months
prior to the EUA. Conclusion: Persistent isolated cyclical vaginal
bleeding was not associated with identifiable endometrial echo on
pelvic ultrasound, GnRH pubertal response or elevated oestradiol
levels. Low oestradiol levels may result in an increased sensitivity
of the endometrium resulting in vaginal bleeding. EUA should be
considered in persistent isolated cyclical vaginal bleeding to
exclude other causes such as foreign body.
P3-1148
Endocrine Dysfunction in Hypothalamic Hamartoma
Depends onPresentation (Endocrine or Epileptogenic),
Radiological Characteristics and Surgery
Elisabetta Careddaa, Robert Wilkinsonc, Ash Ederiesd,
Nicola Improdaa, Sophia Varadkarc, Helen Crossc, Martin Tisdallb,
Helen A Spoudeasa
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Children, London, UK; cDepartment of Paediatric Neurology, Great
Ormond Street Hospital for Children, London, UK; dDepartment of
Paediatric Neuroradiology, Great Ormond Street Hospital for
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Background: Hypothalamic hamartomas(HH)-rare hetero-
topic congenital malformations (incidence 1:200 000)-present

with central precocious puberty (CPP) or gelastic seizures (GS) but
their natural history and best treatment strategy are unknown.
Given their proximity to the hypothalamus–pituitary axis, wider
endocrine dysfunction may be expected. Objective and
hypotheses: To describe clinical features and any evolving
endocrinopathies in HH patients, by presentation (CPP or GS),
radiological characteristics and any surgical treatment imposed.
Method: Retrospective-longitudinal review of case notes of
children with HH seen at our centre between 1.1.1991 and
31.12.2014. Results: Over a 14 year period, 34 children (21M:13F)
aged 3.97 (G3.5 SD) years were diagnosed with HH and followed
for 5.9 (G4.3 SD) years. Fourteen (41.2%) patients each, presented
with either GS or CPP and a further 6 (17.6%) were identified
incidentally (MRI). Patients presenting with GS tended to be older
(4.9 years) than those with CPP (3.1 years) or incidental HH (3.7
years) and all (100%) had sessile hamartomas. By contrast, most
HH in CPP (79%) and incidental (83%) groups were peduncu-
lated. 28.6% (4/14) patients with GS developed CPP 3.16 (G2.8
SD) years later at 4.5 (G3.8 SD) years old (in three after surgery).
Similarly, 28.6% (4/14) CPP patients were diagnosed with GS (2/4
sessile) 0.57 (G0.41 SD) years later. 32.3% (11/34) patients (ten
presenting with GS and one with CPP), all with refractory GS,
underwent surgery 3.3 years (G2.6) from diagnosis. At last
assessment, half of presenting GS patients had pituitary deficits
compared with none of CPP and just 16.6% of incidental. No
patient had ACTH or Gonadotropin Deficiency and only 4 (all
post-operative) had Central Diabetes Insipidus (CDI), 3 with
additional GH deficiency (GHd) and TSH deficiency (TSHd).
Obesity (BMIOC2 SD) rates were high, especially in those
presenting with CPP (60%) and GS (46%) (vs 20% incidental).
Conclusion: CPP HH (especially if sessile) require routine
neurology referral (to exclude occult GS). GS HH require
routine endocrine review, especially if surgery contemplated.
Routine dynamic pituitary testing (including LHRH) of all HH
patients may unmask undiagnosed GHd (or CPP), whilst prompt
GH replacement may reduce currently high obesity rates.
P3-1149
Idiopathic Central Precocious Puberty – Treatment
Criteria
Joana Serra-Caetanoa, Rita Coutinhoc, Maria Miguel Almirod,
Daniela Guelhob, Rosa Dantase, Rita Cardosoa, Isabel Dinisa,
Alice Mirantea
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Background: Central precocious puberty is due to premature
activation of the hypothalamo–pituitary–ovarian axis. In girls it is

idiopathic in up to 95%. Children with clinical rapid progression
are treated with prolonged activity GnRH agonist. Objective and
hypotheses: Characterise cases of idiopathic central precocious
puberty (ICPP) followed at our hospital comparing the group
treated with GnRH agonist (group A) with the group not treated
(group B) at 6–12 months of follow-up. Method: Retrospective
study including children ICPP diagnosed between January/2006
and January/2014, with minimum 6 months’ follow-up. Data
collected: age, auxologic data and Tanner stage, at admission and
along follow-up; target family height (TFH), parental pubertal age,
growth velocity (GV), hormonal levels, bone age, predicted adult
height (PAH), and treatment. Statistical analysis with SPSS21th
(P!0.05). Results: We included 42 children with ICPP, without
treatment criteria at first visit. All were females, with a mean
follow-up time of 11months. Clinical progression was slow in 17
children (group A) and rapid in 25 children (group B). Group B
was treated with LHRH, started 12,8 months after the first visit.
TFH was 158.3G1.3 cm in group A and 159.3G1.1 cm in group B
(PZNS). Mothers’ menarche age was under 10 year in 12.5% in
group A and 32% in group B. At first visit, there was no significant
difference in both groups in analysed variables. At about 12
months of follow-up, group B had significantly higher GV (8.8G
1.9 vs 6.8G2.3; PZ0.004), FSH (3.3G1.6 vs 1.8G1.0 UI/ml;
PZ0.001), IGF1 (410G125 vs 331G116 ng/ml; PZ0.05) and
IGF1 SDS (2.5G1.4 vs 1.3G1.1; PZ0.005) than group A.
Comparing data from first visit to 12 months follow-up visit,
there was significant difference only for group B. This had a
significantly increase of height-sds (P!0.0001), LH (PZ0.004),
FSH (PZ0.006), IGF1 (PZ0.003), bone age (P!0.0001) and a
significantly decrease in PAH (PZ0.019). Conclusion: Our data
confirmed the need to monitor puberty evolution along time,
including height, growth velocity, bone age, gonadotropic
hormones and IGF1. Children with rapid progressive puberty
should be treated in order to avoid compromising final adult
height.
P3-1150
Physiological Dose Reverse Rhythm Testosterone
Treatment Abolishes the Development of Permanent
Gynaecomastia in Adolescent Boys with 47,XXY
Klinefelter Syndrome
Gary Butler

Department of Adolescent Endocrinology, University College
London Hospital, London, UK

Background: Gynaecomastia (GM) is common in boys with
Klinefelter syndrome (KS) during adolescence due to the higher
diurnal oestradiol–testosterone ratio in early-to-mid puberty. The
physiological mid-late pubertal rise in testosterone (T) causes the
GM to disappear in chromosomally normal boys, but GM persists
in boys with KS if this rise in T is blunted. Aims and objectives:
We aimed to examine the effect of routine T supplementation
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in boys with KS ascertained antenatally or clinically on the
development and persistence of GM. Methods: The presence of
GM was routinely ascertained in consecutively referred KS boys to
a specialist multidisciplinary clinic. 29 boys were over 11 year.
Once puberty had started and GM identified and recorded using
Tanner breast staging and measurement of cross sectional breast
disc diameter, either oral T undecanoate (TU – Restandol) 40 mg
or transdermal T (Tostran) 20 mg was commenced each morning.
T was administered in the morning, in reverse rhythm, in order to
counterbalance the physiological decline of Tconcentrations in the
afternoon/evening which is known to be more marked in boys
with KS. Results: 8/29 boys developed GM. Two did not adhere to
treatment and the GM persisted. In the other six, GM stages B2-B3
with breast discs diameter range 1–3 cm appeared at mean age
12.8 year (range 11.4–14.2 year) and at puberty stages G2–G3.
Only one had a high BMI (C3 SD). GM resolved completely
within a mean of 1.1 year on treatment (range 0.2–1.9 year).
Physiological T replacement was continued. Transient recurrence
in 1/6 boys was ablated with a physiological TU dose increase. No
major adverse effects were noted. Conclusion: Reverse rhythm T,
using a morning administration regimen started at the onset of
GM and then given continuously in physiological dose increments,
abolishes the development of permanent GM in adolescent boys
with KS.
P3-1151
Urinary Bisphenol A and Its Relation with Kisspeptin
in Girls with Idiopathic Central Puberty Precocious
and Premature Telarche
Ilker Tolga Ozgena, Emel Torunb, Bilge Bayraktar-Tanyerib,
Erdem Durmazc, Yasar Cesura

aBezmialem Vakif University Medical Faculty Department of
Pediatric Endocrinology, Istanbul, Turkeyl; bBezmialem Vakif
University Medical Faculty Department of Pediatrics, Istanbul,
Turkey; cSifa University Bornova Health Applicationand Research
Center Department of Pediatric Endocrinology, Izmir, Turkey

Background: Endocrine disruptors cause harmful effects to
human body through various exposure routes. These chemicals
mainly appear to interfere with the endocrine or hormone systems.
Bisphenol A (BPA) is known as an endocrine disruptor with an
estrogenic effect and it is supposed that it may have a role on
development of precocious puberty (PP). Kisspeptin, a hypo-
thalamic peptide, is a neuromodulator of GnRH and it has a big
role on regulation of the onset of puberty. Objective and
hypotheses: In this study we investigated the BPA levels in girls
with PP and premature telarche (PT) and its relation with
kisspeptin levels. Method: Twenty-eight girls with PP, 28 girls
with PT and 22 prepubertal girls as a control group were enrolled
to the study. Urinary BPA and serum kisspeptin levels were
compared in groups. Bivariate correlations were performed to
evaluate the relation of BPA with kisspeptin and estradiol. Results:
There was no statistical difference between groups regarding BPA
levels. Serum kisspeptin levels were higher than control group
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(306.56 (23.69–926.15) vs 157.62 (22.54–650.41) p:0,031). There
were no correlations between BPA and kisspeptin levels (r:0.185,
p:0.102) and between BPA and estradiol (r:0.115, p: 0.331).
Conclusion: The relation of BPA levels with PP or PT and
especially correlation with kisspeptin levels could not be
demonstrated in our study. The kisspeptin levels were highest in
PP group, This difference was not statistically significant between
PP and PT groups whereas it was significant between PP and
control groups. Funding: This work was supported by the
Bezmialem Vakif University Research Council (grant numbers
2013,0132)
P3-1152
Prevalence of Parental Consanguinity in Children
with Precocious Puberty and Kisspeptin Gene
Polymorphisms
Mahin Hashemipoura,b, Silva Hovsepianb, Ali Mazaherib,
Mansour Salehic

aEndorcrine and Metabolism Research Center, Isfahan University of
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Growth and Development Research Center, Research Institute for
Primordial Prevention of Non-Communicable Disease, Isfahan
University of Medical Sciences, Isfahan, Iran; cDepartment of
Genetics, School of Medicine, Isfahan University of Medical
Sciences, Isfahan, Iran

Background: Precocious puberty (PP) is one of its variations
which defines as appearance of physical signs of sexual
development in a child prior to the earliest accepted age of sexual
maturation, 7 years in girls and 9 years in boy. The exact
mechanisms and genetic background of ICPP are not well
understood. It is suggested that the kisspeptin neuropeptide,
encoded by the KISS1 gene, could have role in this regard.
Objective and hypotheses: Considering the higher rate of
parental consanguinity among Iranian population and its possible
role in the occurrence of PP, the aim of current study was to
determine the mutation of kisspeptine gene (KISS1) among a
group of patients with PP and role of parental consanguinity in
this regard. Method: In this case control study, a group of
children with diagnosed PP and a group of healthy children were
selected. Genomic DNA was extracted from peripheral blood of
selected population. Occurrence of any mutation or poly-
morphism in KISS1gene was investigated. The rate of parental
consanguinity was determined in patients with and without
KISS1gene polymorphism/mutation. Results: In these study 33
patients with idiopathic PP and 30 control age and sex matched
children were studied. Genetic analysis indicated that there was
not any polymorphism or mutation in studied participants of
control group. Among patients with PP, four SNPs within the
promoter and coding regions of KISS1 gene were determined in
nine patients (five boys and four girls). There was not any case of
familiar PP as well as any case with parental consanguinity among
patients with detected polymorphism. Conclusion: The findings
of current study identified one novel polymorphism and three
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reported polymorphism in KISS1gene among patients with PP in
Iran. Considering that parental consanguinity was not associated
with reported polymorphism of KISS1gene, further epigenetic
studies are recommended.
P3-1153
Effects of Nutrition and Vitamin D Deficiency on
Central Puberty Precocious
Hatice Asli Bayraktara, Heves Kirmizibekmezb, Eda Koksala

aDepartment of Nutrition and Dietetics, Gazi University, Ankara,
Turkey; bZeynep Kamil Training and Research Hospital, Pediatric
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Background: Puberty is a dynamic period of physical growth.
Genetic factors, increasing prevalence of adiposity, environmental
factors and the widespread presence of endocrine-disrupting
chemicals are suspected to contribute to the trend of earlier
pubertal onset. Method: The study group consists of 32 girls
diagnosed with central puberty precocious. The eating habits and
physical activity status were evaluated with a detailed ques-
tionnaire. Daily calorie and nutrients intake were calculated
according to the three-day dietary records. Anthropometric
measurements, bioelectrical impedance analysis and biochemical
findings were compared with the age matched control group.
Results: All patients admitted with breast enlargement before
8 years and diagnosed by a GnRH test. The birth weight was
significantly lower than the control group (P!0.05). Duration of
breast feeding, beginning of supplementary food, ingestion of
vitamin or mineral supplements, usage of feeding bottles and
pacifiers were not significantly different between groups. Feeding
with formula was more frequent in the study group; however it
was not statistically different. Mean calorie and macronutrients
intake was not different, as well as physical activity status. The
possibility of puberty precocious was found as 3.5 fold increased in
patients who consume yogurt !2 times a week, 9.7 fold increased
in patients who consume salami every day or more than once a
week and 3.4 fold increased in patients who consume chicken
together with its skin. Serum Vitamin D levels were significantly
low in the study group (P!0.01). Conclusion: Recent studies
have shown that the age of menarche is decreasing across the
world and they also draw attention to the environmental factors.
Our study showed that the some nutritional factors are important
and level of 25OHD was significantly lower in girls with central
puberty precocious, supporting the results of recent studies in the
literature.
P3-1154
The Relationships between Serum Vitamin D Level
and Precocious Puberty in Korean Girls
Se Young Kim, Yeoloon Woo
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Background: The recent articles showed a kind of associations
of the serum vitamin D levels and chronic diseases, for example,
autoimmune diseases, vascular disorders, as well as malignancies.
Also vitamin D deficiency impacts normal growth and maximal
bone mineral accretion in puberty. Of pediatric population in
Korea, the prevalence of cases of vitamin D deficiency and
precocious puberty were continuously increasing nowadays.
Objective and hypotheses: We investigated whether there is
the relationship of vitamin D level and precocious puberty or not,
in accordance to increasing cases in Korea.Method: In this cross-
sectional study, we enrolled total 135 girls composed of 84 Korean
girls with central precocious puberty and 51 control girls. The
serum 25-hydroxyvitaminD (25OHD) levels of all subjects were
measured by radioimmunoassay. The anthropometric data and
bone age were recorded. The definitions of the vitamin D status
according to their 25OHD serum levels were as follows: deficient
for patients with levels !20 ng/ml, insufficient for levels of at least
20 but ! 30 ng/ml, and normal for levels S30 ng/ml. The data of
precocious puberty group and control group were compared using
the Student t-test, and c2 test. The odds ratio of central precocious
puberty depending on vitamin D levels were investigated by binary
logistic regression. Statistical significance was defined as P!0.05.
Results: Their mean ages were 7.7G1.2 year (central precocious
group) and 8.96G1.8 year (control group). The prevalence of
vitamin D deficiency in all subjects was 62.2% (97 out of 135), that
of vitamin D insufficiency was 37.8% (38 out of 135). There was a
statistically significant difference in mean serum 25OHD level
between the central precocious puberty group and control group
(16.9G4.7 ng/ml vs 19.18 ng/ml, P!0.05). Seventy eight percent
of CPP girls (66 out of 84) have revealed vitamin D deficiency, and
21.4% (18 out of 84) were vitamin D insufficient. In the control
group, 60% (31/51) had vitamin D deficiency and 39% (20/51)
were vitamin D insufficient. After c2 test, there was a statistically
significant difference in both groups (P!0.05). Vitamin D
deficient girls had a significantly higher odds ratio (OR, 2.36;
95% CI, 1.09–5.09, PZ0.028). Conclusion: This study indicated
that vitamin D deficiency is more prevalent in girls with central
precocious puberty than normal control girls with same ages. So,
vitamin D-deficient state might influence sexual maturation and
hormone metabolism. Because vitamin D-deficient effect on
pubertal progression is not known, further studies about the
mechanism of vitamin D deficiency on the onset of precocious
puberty would be needed.
P3-1155
Familial Precocious Puberty: Clinical Characteristics
and GnRH Agonist Response
Hwalrim Jeonga, Eun Byul Kwonb, Hae Sang Leeb, Jung Sub Limc,
Jin Soon Hwangb

aSchool of Medicine, Gyengsang National University, Jinju, Republic
of Korea; bSchool of Medicine, Ajou University, Suwon, Republic of
Korea; cKorea Cancer Center Hospital, Seoul, Republic of Korea

Background: Familial precocious puberty is defined by the
existence of more than one affected member either in the proband
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generation or in the pedigree. Recently, several gene mutation
cause familial CPP is elucidated, gain of function mutations
in KISS1 and KISS1R, loss of function mutations in the MKRN3,
the feature of familial precocious puberty is not fully understood.
Objective: To investigate the clinical characteristics of familial
precocious puberty (FPP) and the response of GnRH agonist
treatment compared to sporadic precocious puberty (SPP).
Method: This study was conducted retrospectively. 62 sibling
pateints with familial precocious puberty and 60 patients with
sporadic precocious puberty was included. We reviewed their
auxological data, family history and laboratory finding and also
analyzed the response of GnRH agonist treatment and change of
predicted adult height. Results: The onset of precocious puberty
was not available. Baseline characteristics including age, bone age,
height SDS, the bone age advancement, BMI, Tanner stage, LH
peak on GnRH stimulation test and PAH revealed no significant
difference between familial CPP and sporadic CPP. Target height,
paternal height and maternal age at menarche were lower in FPP
group than SPP group (158.58G3.33 and 160.12G3.44 (cm),
170.88G4.50 and 173.10G5.32 (cm), 12.60G1.329 and 13.19G
1.02 (year) respectively, P!0.05). PAH after GnRH agonist was
greater in familial CPP group than sporadic group (165.21G5.29
and 162.28G4.80 (cm), P!0.05). Conclusion: Familial pre-
cocious puberty was characterised by significantly lower target
height, paternal height and maternal age at menarche than
sporadic precocious puberty. GnRH agonist treatment can
improve the growth outcome of FPP. Detailed family history,
close follow up of growth and pubertal changes in the younger
siblings is necessary.
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Eating Disorders in Greek Adolescents: Frequency
and Characteristics
Ioannis Kyrgiosa, Vagia Papageorgioua, Eleni Kotanidoua,
Paraskevi Kokkaa, Angeliki Kleisarchakia, Konstantina Mouzakia,
Iro Tsaraa, Efthimia Efstratioua, Anna-Bettina Haidichb,
Assimina Galli-Tsinopouloua

a4th Department of Pediatrics, Medical School, Aristotle University
of Thessaloniki, Papageorgiou General Hospital, Thessaloniki,
Greece; bLaboratory of Hygiene, Medical School, Aristotle
University of Thessaloniki, Thessaloniki, Greece

Background: Eating disorders constitute serious mental
disorders, characterized by a wide range of dysfunctional
behaviors related to food. The term mainly includes anorexia
nervosa, bulimia nervosa and binge eating disorder, and is closely
related to onset during puberty. The study herein, presents the
preliminary results of a school-based intervention trial regarding
body weight disorders among Greek adolescents. Aims and
objectives: To explore the prevalence of eating disorders in a
sample of 399 Greek adolescents (41.6% boys) aged 14.43G3.42
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year-old. Methods: All participants answered in privacy the
questionnaire of eating habits, EAT-26. After calculation of the
questionnaire scores, adolescents presenting score O20 were
identified as individuals with serious indications/signs of eating
disorders. Results: Median score of EAT-26 questionnaire was
nine with interquartile range (IQR) (5–14). After grouping the
sample by gender, boys presented a median score of 7 (IQR: 4–
10.25) while girls one of 10 (IQR: 5–16). The score of EAT-26 in
the subgroup of girls was significantly higher compared with that
of boys (P!0.001). In the total sample, 39 adolescents (30 girls)
were detected to present serious indications/signs of eating
disorder (9.77%). Signs of serious eating disorder were signi-
ficantly more prevalent in girls than in boys (PZ0.013).
Conclusions: Almost one out of ten adolescents presents signs
of serious eating disorder, which require integrated diagnostic-
psychiatric investigation and treatment. Girls present significantly
greater prevalence of eating disorders. Early diagnosis and
treatment constitute the necessary strategy for preserving mental
health in the adolescent population. Funding: Integrated System
for Promotion and Education of Health of the Municipality of
Ampelokipoi-Menemeni to combat obesity and eating disorders in
adolescents ESPA European Community fund.
P3-1157
Assessment of Endocrine Function in Egyptian
Adolescent B-Thalassemia Major Patients
Soha Abd El Dayem, Mona Abd El Kader
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Objective: To evaluate the endocrine function among
Egyptian adolescent thalassemic patients. Patients and
methods: 54 patients and 28 age-matched normal controls was
included. Anthropometric measurements, clinical pubertal assess-
ment were done for all patients. Oral glucose tolerance test
(OGTT) was done to all patients and controls with measuring
serum insulin level at 0.120 minutes. Insulin sensitivity and release
index were calculated. 32 patients had short stature and arrested or
failure of puberty. Thyroid profile, insulin-like growth factor-1
(IGF1) and GH provocation by two tests and GnRH stimulation
test was carried out. Results: Among the 32 patients, 12 (40%)
patients had sub-clinical hypothyroidism and 10 (33.3%) had
growth hormone deficiency (GHD). Failure of puberty was
confirmed in 71.4% of boys and 33.3% of girls, while arrested
puberty was observed in 28.6% of boys and 66.7% of girls. All girls
had amenorrhea, primary amenorrhea in 88.9% and secondary
amenorrhea in 11.1%. Among the 54 patients, thirteen patients
(24.1%) were diagnosed to have abnormal glucose tolerance
(AGT); either diabetes in 6 (11.1%) cases or impaired GT(IGT) in
7 (13%) cases. Patients with AGT had significant higher mean
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postprandial insulin, fasting insulin resistance index (FIRI) and
HOMA insulin resistance (IR) and significant lower mean HOMA
if compared to the cases with normal GT (NGT). Conclusion:
GHD is an etiological factor in short stature thalassaemic. Delayed
puberty is either due to failure of gonads or failure of the whole
hypothalamic pituitary gonadal axis. Abnormal glucose tolerance
is common which could be attributed to early impaired beta-cell
function, along with increasing insulin resistance.
P3-1158
Evaluation of the Effect of Two Different
GnRH-Agonist Therapies on the Anthropometric
Measurements in Girls with Idiopathic Central
Precocious Puberty
Ayla Güvena,b
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Background: The GnRH-agonists are the drugs of choice for
therapy of idiopathic-CPP. To assess two different GnRH-agonist
(Leuprolide acetate: LA vs Triptorelin depot: TD) treatment effects
on anthropometric measurements. Patients and methods: 74
girls with ICPP (mean age 33.8G8 years) were enrolled the study.
Complaints had been begun before 8 years old. 50 girls underwent
GnRH stimulation test. 58 girls with ICPP were followed up 18
months. Children were treated with LA (n:42) or TD (n:32) 3.75
mg/q4wk. The dose had to be increased 7.5-mg/q4 wk in 15
patients. Hormonal data, and height, weight, BMI and growth
velocity (GV) of patient were recorded before (PRE) and 6 months
interval, during the therapy. Results: At the admission thelarche
was a major complaint (60/74) and nine girls had menarche. Bone
age (LA:10.4G1.9 years vs TD: 9.1G1.8 years) and peak LH (LA:
14.8 (19.37) IU/ml vs TD: 8.56 (8.2) IU/ml) was significantly
different in both groups. Left ovarian volumes (LA:2.0 (2.92) ml vs
TD: 1.71 (1.81), P:0.03) were significantly different in both groups.
Although there were no differences GV at 6th, 12th and 18th
months between in LA and TD groups, first 6th months GV was
significantly lower from GVat 12th months of the therapy in both
groups (Figure 1). Differences in BMI at PRE-BMI, BMI-6th, BMI-
12th and BMI-18th were significantly lower in TD group than LA
group (Figure 2). GnRHa dose was significantly correlated with
BMI during therapy (at 6th (P!0.0001), 12th (PZ0.005) and 18th
(PZ0.001)) in LA group compared to TD group. Conclusions:
GV in girls with ICPP decreased with GnRHa treatment. Dose-
dependent increase in BMI was observed during treatment in girls
treated with LA. Clinicians should be alert of obesity risk in
children treated with GnRHa.
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Testotoxicosis: Be Careful to Predict the Final Height!
Letı́cia Guimarães de Souza, Paula de Magalhães Velasco Bastos,
Claudia Teixeira Cabido Pinheiro, Leandra Steinmetz,
Louise Cominato, Vaê Dichtchekenian, Thais Della Manna,
Hilton Kuperman, Hamilton de Cabral MEnezes Filho,
Durval Damiani

Instituto Da Criança Do Hospital Das Clinicas Da Faculdade De
Medicina Da Universidade De São Paulo, São Paulo, Brazil

Background: Familial male-limited precocious puberty,
known as testotoxicosis, is an autosomal dominant disease that
leads to the activation of luteinizing hormone receptor. It presents
with progressive virilization, advanced bone age and linear growth
acceleration and may lead to loss in predicted adult height. We
report the case of a patient diagnosed with testotoxicosis at two
years of age. Case presentation: Two-year-old boy with penis
enlargement and pubic hair. On physical examination, muscle
hypertrophy, Tanner G3P2, 10 cm penis, 94 cm tall (Z-score
C2.25). Lab work-up: total testosterone 734.5 ng/dl, bone age
seven years. He was treated with ketoconazole, spironolactone,
cyproterone acetate and anastrozole, with partial response,
although maintaining high concentrations of testosterone,
progress of bone age and of growth velocity, and growth of the
right testicle. At age four, scrotum US showed testicular
microlithiasis on the right side; on biopsy, there was intense
focal proliferation of Leydig cells without atypia and indefinite
limits. He was submitted to right orchiectomy associated with
treatment with leuprolide acetate (due to secondary gonadotropin-
dependent precocious puberty – GDPP), with stabilization of bone
age. At age 16, his height was160 cm, within the family target.
Discussion: The treatment of testotoxicosis aims to stop the
progression of puberty and avoid the loss of the final height.
Despite the therapeutic difficulty, the patient reached the familial
target height. The presence of microlithiasis raised the suspicion of
a testicular tumor, not confirmed, with subsequent orchiectomy.
The induction of a GDPP demanded blocking with leuprolide
acetate, which may have contributed to a favorable outcome in
adult height.
P3-1160
Central Precocious Puberty Presented due to Late
Started Treatment for Familial Testotoxicosis
Yilmaz Kora, Erdem Durmazb, Derya Bulusc, Serdar Ceylanerd

aAdana Numune Training and Research Hospital, Adana, Turkey,
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Research Hospital, Ankara, Turkey, dIntergen Genetical Centre,
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Background: Peripheral precocious puberty (GnRH inde-
pended): precocious development of secondary sexual charac-
teristics may also be caused by mechanisms that do not involve
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activation of pulsatile GnRH secretion. Familial male-limited
precocious puberty, also known testotoxicosis is a rare dominant
form of gonadotropin independent precocity caused by constitu-
tively activating mutations of the human LH choriogonadotropin
receptor (LHCGR). If do not treat with appropriate drugs such as
aromatase inhibitors, anti androgens, ketoconazole spironolacton
etc. High testosterone levels can cause to central precocious
puberty. We presented here a boy have testotoxicosis but late
started treatment and therefore induced central precocity. Case:
A boy 8.5 year old admitted for pubic and axillary hair started after
4 year. He have two healthy sisters and no consanguinity between
mother and father’s. In physical examination height 141 cm
(O97per, C2.5 SD), weight 35 kg (O97p) BMI 17.6 kg/m2

(50–75per), pubic and axillary hair tanner stage IV, penil length
12 cm(O97per, OC2.5 SD) testes volume bilaterally 10 ml was
found. Laboratory analysis LH! 0.1 mIU/ml, FSH 0.2 mIU/ml,
testosterone 650 ng/dl, alpha-fetoprotein 0.9 IU/ml, HCG
0.1 IU/ml, DHEA-SO4 75 mg/dl, ACTH 30 U/l, bone age 13 year,
bone age/chronological age: 1.73. Geneticalley evaluation showed
LHCGR gene p.T577I (c.1730COT) heterozygot mutation. After a
month of treatment initiation with bicalutamide 50 mg/day and
letrozole 2.5 mg/day LH 2.2 FSH 6.8 testosterone 580 ng/dl was
found. Triptorelin 7.5 mg/monthly added to treatment. After
6 month of treatment initiation LH: 0.48 mIU/ml, FSH:
0.4 mIU/ml testosterone 115 ng/dl. Bone age13.5 year and
advancement stopped. Conclusion: Testotoxicosis is a rare
dominant form of gonadotropin independent precocity. Bicaluta-
mide and letrozole can be used safety and effectively. It should be
noted if treatment for peripheral precocious puberty do not started
early high testosterone levels can lead to central precocity.
P3-1161
A Practical and Integrative Approach to Differential
Diagnosis Between Precocious Puberty and
Premature Telarch: Newly Proposed Clinical and
Laboratory Finding-Based Diagnostic Scoring in
Precocious Puberty and Premature Telarch
Murat Karaoglan, Mehmet Keskin, Ayhan Ozkur, Ozlem Keskin

Gaziantep University, Gaziantep, Turkey

Background: Accurate and differential diagnosis of preoco-
cious puberty (PP) have some important challenges. Many
parameters have used to diagnose pubertal diseases so far.
However LH-RH stimulation test is considered as a gold standard
procedure, ıt has some difficulties in practise. Objective: We
aimed to set a newly proposed clinical and laboratory finding-
based diagnostic scoring in the differential diagnosis of preoccious
puberty and premature telarch (PT).Method: In this study, a total
of 267 patients (164 PP; 103 PT) were enrolled in Paediatric
Endocrinology Department of Medical Faculty of Gaziantep
University. We accepted following including criteria: At least
one of secondary sex characteristics is T2 or P2 according to
Tanner scoring. We used basal LH 0.31 or peak LH of at least
5 IU/l and/or stimulated LH/FSH ratio of at least 0.31 as cutoff
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Table 1. Cut off levels for PP and PT.

Variables (%) Cut off PP (n:164) PT (n:103)

Age at diagnosis (year) O6.5 142 (86.6) 44 (42.7)
%6.5 22 (13.4) 59 (57.3)

BA-CA (year) O1.1 116 (70.7) 14 (13.6)
%1.1 48 (29.3) 89 (86.4)

Estrogen O12 87 (53.0) 6 (5.8)
%12 77 (47) 97 (94.2)

Uterine length (mm) O32 132 (80.5) 28 (27.2)
%32 32 (19.5) 75 (72.8)

Ovarian volume (cm3) O1.09 126 (76.8) 27 (26.2)
%1.09 38 (23.2) 76 (73.8)

PLH O4.37 109 (79.6) 19 (26)
%4.37 28 (20.4)

Significant at P!0.05. Nagelkerke R2Z0.77. Cox & Snell R2Z0.56.
criteria for pubertal response during GnRH testing. We accepted
following findings as pubertal signs: i) uterine length is 35 mm or
longer; ii) ovarian volume is 1 ml or larger size; iii) bone age is
more advanced than chronological age by 1 years or older; iv)
oestradiol level is higher than 10 pg/ml. Findings:We determined
among all parameters what we can use in clinical scoring.
(Nagelkerke) These parameters: i) age at diagnosis ii) BA-CA(year)
iii) Estradiol level iv) uterine length (mm) v) Ovarian volume(cm3)
vi) peak LH level. We determined scoring every single parameters
and established two different scoring model: i) Model 1 (without
LH-RH stimulation test); ii) Model 2 (including peak LH level).
We have designed the total score respectively as 12 and 15 points
in Models 1 and 2. For diagnosis of precocious puberty, we
accepted above five points (O5 points) in Model 1 and above
seven points (O7 points) in Model 2 (Table 2). The specificity of
both models were statistically significant. Model 1(%88.4); model
2(%91.4). Conclusion: Clinical and laboratory finding-based
practical and integrative diagnostic scoring in the differential
diagnosis of preoccious puberty) and premature telarch can be
more logical and reasonable approach. We propose a newly
scoring system which is used onset age, bone age-choronological
age,uterine length, ovarian volume, estradiol in differential
diagnosis of PP and PT. The newly proposed scoring system
which allows to diagnose PPandPTwithout LH-RHstimulation test.
This scoring model both eliminates disadvantages and provides
applicaple to every society, standard and measurable approach.
Table 2. Scores for every single parameters (for abstract P3-1161).

Model 1: Nagelkerke R2Z0.77

Variables n (%) b
Rounded
score

Adjusted OR
(95% Cl)

Age at diagnosis 3.02 3 20.4 (5.87-70.90)
BA-CA 2.15 2 8.61 (3.34-22.22)
Estrogen 3.63 3.5 37.64 (9.33-151.90)
Uterine length 1.89 2 6.65 (2.75–16.12)
Overian volume 1.54 1.5 4.64 (1.89–11.35)
pLH – – –

TotalZ12
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P3-1162
Delayed Puberty in Girl: Clinical and Aetiologic Study
Ali El Mahdi Haddama, Soumeya Nora Fedalab, Farida Chentlib,
Djamila Meskinea

aDepartment of Endocrinology Bologhine Hospital, Algiers, Algeria;
bDepartment of Endocrinology Bab el Oued Hospital, Algiers,
Algeria

Background: Delayed puberty in girls is evoked at the absence
of breast development after the age of 13 years. It is relatively rare
and must look contrary to the boy an organic cause. Objective
and hypotheses: Search the frequency and aetiology of delayed
puberty in girls. Method: This is a retrospective study of patients
consulting for delayed puberty and collected in 5 years. The of
patients was compared to the number of delayed puberty observed
in boys. All patients underwent a complete clinical examination,
a gonadal balance (FSH, LH, E2) and a radiological assessment
(wrist and the left hand X-ray, pelvic ultrasound). A comp-
lementary paraclinical exploration was carried out depending on
the etiological context (karyotype, ovarian or adrenal androgens
exploration, hypophysiogramm, MRI HH.). All patients were
followed and reassessed every six months. Results: 60 cases have
been reported vs 110 in boys. The average age in the consultation
was 15.8 years (14–20). Etiological exploration revealed an organic
cause in 2/3 of cases: turner syndrome35%, Idiopathic hypogona-
dotropic hypogonadism 15%, Kalmann syndrome 10%, auto-
immune oophoritis 3% hypogonadotropic hypogonadism post
radiotherapy 3%, PCOS2%. In 32% of cases, it was a simple
delayed puberty. Conclusion: In accordance with the literature,
delayed puberty in girls is twice less than boys. It is usually organic,
and must be explored early. In all cases, early and prolonged
management is essential to ensure optimal growth and pubertal
development and normal reproductive function.
P3-1163
Pubertal Development Anticipation
Elisa Guidoni, Michela Franceschini, Cristina Mucaria,
Renato Scarinci, Giovanna Municchi

University of Siena, Siena, Italy
Model 2: Nagelkerke: R2Z0.81

P b Adjusted OR lower P

0.001* 3.32 3 27.68 (5.87–141.93) 0.001*
0.001* 2.68 2.5 14.63 (95.87–70.90) 0.001*
0.001* 2.74 2.5 15.60 (2.83-85.800) 0.002*
0.001* 1.60 1.5 4.95 (1.61–13.17) 0.005*
0.001* 2.35 2 10.52 (2.97–37.27) 0.001*

3.51 3.5 33.52 (8.20–136.89) 0.001*
Total Z15
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Background: Pubertal timing is influenced by a complex
interaction among genetic, nutritional, environmental and socio-

economic factors. Over the past 30 years a trend in pubertal timing
anticipation has been demonstrated. Environmental factors
involved in this phenomenon are mainly represented by endocrine
disruptors compounds (EDCs), such as pesticides, industrial
compounds and persistent organic pollutants, estrogens and
phytoestrogens. Objective and hypotheses: We report our
experience with patients referred to our Unit for evaluation of
pubertal development anticipation. Method: Over the last 4 years
82 patients, 76 females and six males, aged between 4.5 and 11.0
years were referred to our pediatric endocrinology department for
pubertal development evaluation. Work-up included auxological
evaluation, measurement of FSH, LH, prolactin, testosterone,
estradiol, FT4, TSH, beta-HCG, alpha-fetoprotein in addition to
bone age and pelvic ultrasound in females. MRI of the
hypothalamic-pituitary region to rule out organic causes of
precocious pubertal development and GnRH stimulation tests
were performed in those patients who presented clinical and
laboratory features consistent with precocious pubertal develop-
ment. Results: Out of 82 patients, 48 (42 females and six males)
were diagnosed with precocious pubertal development: 20 patients
with central precocious puberty (three secondary and 17
idiopathic), 12 with precocious pubarche, 12 with precocious
thelarche, and four patients with thelarche variant. Patients (two
adopted males) with central precocious puberty received treatment
with GnRH analogue. All patients on treatment showed slowing of
both pubertal progression and bone maturation. No adverse events
were observed. Conclusion:Our experience, even if carried out on
a small number of patients, is in agreement with the growing
evidence of pubertal maturation occurring at earlier ages. A key
role is probably played by EDCs, more often widely used in
everyday life. Many authors are suggesting to redefine the ages for
early maturation, since the entire distribution of pubertal timing
has shifted to a younger age.
P3-1164
The Relationship between Xenoestrogens Exposure
and Early Puberty among Young Females Living in
Jeddah, Saudi Arabia
Nouf Alnwsany, Abdulmoein Al-Agha

King Abdulaziz University, Jeddah, Saudi Arabia

Background: Xenoestrogens are artificial oestrogen
compounds, found in our environment throughout various
chemical products, and claimed to affect the process of early
puberty among young females. Objective and hypotheses: To
investigate the relationship between exposure to xenoestrogen
products and early pubertal sex development. Method: Cross-
sectional study conducted in Jeddah, Saudi Arabia in July 2014
(nZ568), pubertal staging was done using the Tanner staging, data
54th Annual Meeting of the ESPE
collected through a questionnaire. Data analysis done by Pearson’s
Correlation Coefficient. Results: A significant relation between
the usage of children toys and the age of breast (P valueZ0.040)
and pubic hair development (P valueZ0.028). Usage of plastic
bottles showed a significant relation with early pubic hair
development (P valueZ0.048). An inverse effect on pubertal
signs. Which means the more frequent they use them the earlier
they get their puberty. Conclusion: This study confirmed the
association between using xenoestrogen products and early
puberty in young females. Therefore, we advise to decrease the
use of products that contain xenoestrogens in our daily life.
P3-1165
One Year Follow-Up of Asymptomatic Precocious
Puberty; Clinical and Laboratory Characteristics
Kyung-Mi Jang, Eun-Mi Cho, Cheol-Woo Ko

Kyungpook National University Children’s Hospital, Daegu,
Republic of Korea

Background: Children with bone-age advancement without
any pubertal sign (asymptomatic precocious puberty, asmypto-
matic PP) were reported (CW Ko,et al, at the Annual Meeting of
ESPE, 2012 and 2013). Objective and hypotheses: In our
follow-up study, some more children with asmyptomatic PP were
enrolled additionally. We analysed their clinical and laboratory
characteristics at the time of diagnosis, and they were followed-up
prospectively to see their clinical and laboratory changes during
12 months. Method: Among children who visited to predict their
final adult heights between July 2007 and May 2014, children with
significant bone-age advancement (O1 year) without any pubertal
sign under the age of 8 years in girls and 9 years in boys were
enrolled. Their clinical and laboratory data including GnRH
stimulation were analysed at the time of diagnosis. In order to see
their start of pubertal signs and changes of laboratory charac-
teristics including GnRH stimulation test, 48 and 33 children with
asymptomatic PP were followed-up at 6 and 12 months later,
respectively. Results: Fifty-five children with asympomatic PP
were enrolled. Male:female ratio was 1:2.2. Positive value (peak
LHO5 IU/l) of GnRH stimulation test was found in 23 out of 55
children (42%). Positive results of GnRH stimulation test were
significantly more common in boys than in girls, 67 and 30%,
respectively (P!0.05). Positive results of GnRH test were
observed 80 and 90%, at 6 mo and 12 mo follow-ups, respectively,
in boys. In girls, the frequency of positive GnRH test at 12 mo
follow-up was not increased compared to ‘at the time of diagnosis’,
25 and 23.6%, respectively. Pubertal signs appeared in 24 (50%)
out of 48 patients, 80 and 35%, in boys and girls, respectively.
Pubertal signs appeared more common in boys than in girls during
6 mo (P!0.05). Conclusion: Boys with bone-age advancement
without any pubertal sign should be closely followed-up. Long-
term observatory study is necessary in terms of need for GnRHa
treatment and final height.
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P3-1166
Functional MRI of a Female Teenager of Prada-Willi
Syndrome Complicated with Mosaic Turner
Syndrome
Wei Wanga, Juan Lia, Ying Suna, Hui Youa, Chao Mab,
Hongmei Songa, Weigang Zhaoa

aPeking Union Medical College Hospital, Beijing, China; bPeking
Union Medical College, Beijing, China

Background: A patient with both Prader-Willi syndrome and
mosaic Turner syndrome is extremely rare. We performed fMRI
and euglycaemic-hyperinsulinaemic clamp test for her. Case
presentation: A 17-yr-old girl was diagnosed as Prader-Willi
syndrome by her clinical investigations including poor feeding
in infancy, hyperphagia, developmental delay, mental disorders,
behavior problems, thin upper lip, almond-shaped eyes, acromi-
cria and genital hypoplasia. Maternal uniparental disomy of
chromosome 15 was determined by MLPA. Chromosomal analysis
showed her Karotype was mosaic 46,XX [26]/45,X [4]. Eugly-
caemic-hyperinsulinaemic clamp test revealed that M-value was
1.76 mg/Kg per min. Her fasting leptin level was 3.63 ng/ml, while
2 h-post leptin level was 1.94 ng/ml. serum E2 was 28.00 pg/ml
and T 0.32 ng/ml,while FSH was 5.34 IU/l and LH 0.45 IU/l.
Functional MRI did not show any high activity for thalamus.
Conclusion: Patient with both Prader-Willi syndrome and mosaic
Turner syndrome has typical clinical presentations of Prader-Willi
syndrome, lower insulin sensitivity and normal activity of
thalamus when examined by functional MRI.
P3-1167
In a Severe Precocious Puberty Case Who Treated
with Frequent Leuprolid Acetate Injections, a Rare
Adverse Effect: Sterile Abscess
Mehmet Keskina,b, Murat Karaoglana,b, Korcan Demira,b,
Ozlem Keskina,b

aGaziantep University, Gaziantep, Turkey; bDokuz Eylul University,
İzmir, Turkey

Introduction: GnRH analogues common used in precocious
puberty are highly effective agents. The drug dose and injection
frequency should be designed for each case. However these agents
are common well tolerated, some rare adverse effects may be occur.
We present a case of frequent leuprolid acetate injections-related
sterile abscess. Case: The case was 16-month-old boy. He had
rapid growth, big penis, and excessive pubic hair. These symptoms
have appeared since last year. Both height and weight were over
97th percentiles. His stretched penil length was 7 cm and bilateral
testicular volume were 6 ml. Bone age was 3 years old. Hormone
tests: basal FSH: 11.2 mIU/ml, LH: 6.7 mUI/ml, and testesterone:
43 pg/ml. Pituitary MR had no abnormal findings. We diagnosed
central precocious puberty. Then, we started leuprolid acetate
(Lucrin 3.75w) injections once every 4 months. But we didn’t
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observe response to treatment. We had to give injections
respectively once every 3 weeks and once every 2 weeks. We
managed to suppress gonadotropin secretion. After four weeks,
sterile abscesses appeared in his arm and leg. Abscesses were
drained by surgeons. We replaced leuprolid acetate to triptorelin
acetate (Decapeptyl 3.75w). We gave injections once in 10 days.
Conclusion: During the precocious treatment, the rare adverse
effects like sterile abscess may occur and they shouldn’t be ignored
by clinicians. Severe precocious puberty case can be treated with
more frequent injections and higher doses.
P3-1168
Endocrinopathies in a 17-Year-Old Girl with
Diamond–Blackfan Anemia and
Transfusion-Associated Iron Overload
Elena Ilyina, Ludmila Papusha, Natalya Smetanina, Alexey Gvozdev

Federal Scientific Clinical Centre of Pediatric Hematology, Oncology
and Immunology named after Dmitry Rogachev, Moscow, Russia

Background: Diamond–Blackfan anemia (DBA) is an
inherited bone marrow failure syndrome, which presents with
anemia in early infancy. Survival depends on blood transfusions,
which in consequence lead to iron overload (IOL). The most
common complications of IOL are hepatic cirrhosis, endocrino-
pathies and cardiomyopathy. Results: We present the case of 17
years old girl with DBA and IOL-associated endocrinopathies. Her
treatment consists of multiple blood transfusions and corticoster-
oids. Iron chelation therapy with deferasirox and desferrioxamine
was started at 10 years (irregularly). At first examination in our
clinic at age 15 the girl was severely growth retarded (K4.20 SDS,
bone ageZ15 years, serum IGF1 level were within normal ranges
for age) and had excess weight (1.10 SDS BMD). Serum ferritin
(SF) level was in the range of 1785–4277 ng/ml (IOL–SF O
1000 ng/ml). At age of 15 the girl was diagnosed with
hypogonadotropic hypogonadism (there was no response
FSH/LH to LHRH stimulation; AMH, marker for ovarian reserve,
was normal), impaired glucose tolerance (75 g oral OGTT was
performed), insulin resistance (ISI MatsudaZ2.5 (nO2,6) and
HOMA-IRZ4.6 (n!3.2)), second hyperparathyroidism, osteo-
porosis (BMD of the lumbar spine was examined, Z-scoreZK2.7
S.D.). Basal adrenal and thyroid function were normal. We used
(MRI) to measure pituitary iron concentration and volume. The
pituitary height and volume were significantly decreased: VZ64–
68 mm3 (n 305G86 mm3). Results of pituitary MRI (T2*) were in
the range of 6.9–7.1 ms (nO20 ms). Conclusion: In conclusion,
we have demonstrated that endocrinopathies are extremely
frequent in patients with IOL. Hypogonadism is the most common
morbidity in patients with transfusion-dependent anemias.
Pituitary iron overload and volume loss are independently
predictive of hypogonadism. MRI can be used as a non-invasive
tool to recognize pituitary IOL and identification of proper
chelation therapy for the prevention of irreversible pituitary tissue
damage. Our observations emphasize the importance of periodic,
meticulous evaluation of the endocrine function of patients with
transfusion-associated IOL.
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P3-1169
Large Goitre in a Patient with Congenital
Hypothyroidism
Anna Bolmasova, Maria Melikyan, Marina Narogan,
Yulia Podurovskaya

Kulakov Federal Research Center for Obstetrics, Gynecology, and
Perinatology, Moscow, Russia

Background: Congenital goitre presenting in the newborn
period is very rare. Here we present a case of congenital
hypothyroidism with a large goitre, leading to trachea com-
pression symptoms. Hormone replacement therapy was started
leading to normal levels of TSH, FT4, and thyroid volume. In face
of maternal normal thyroid levels, dyshormonogenesis considered
to be the most probable cause of hypothyroidism. Case
presentation: A male full term newborn to non-consanguineous
healthy parents. Neck mass was first diagnosed by ultrasound at
33 weeks of gestation. The boy incubated soon after birth due to
breathing abnormalities and asphyxia, which were caused by
trachea compression. He was diagnosed with congenital goitre and
thyroid deficiency at day 1 of life (goitre volume 55 ml, TSH levels
O75 mIU/l, and FT4 levels !4.5 pmol/l). In addition, he was
found to have trial septal defect and cardiomegaly. Therapy with
levothyroxine started on day 2 of life at the initial dosage of
15 mg/kg per day, what lead to immediate reduction of the goitre
volume and possibility of extubation. Normalisation of TSH and
FT4 levels achieved at 29 days of life. Goitre volume decreased
down to 13 ml by the 29th day of life. Patient’s DNA was analysed
for a wide genetic panel, including NKX2-1, UBR1, GLIS3, AITD3,
TRH, SLC26A4, SECISBP2, DUOXA2, THRB, IYD, SLC5A5,
DUOX2, TRHR, TSHR, DUOX1, THRA, SLC16A2, TPO, TSHB,
FOXE1, PAX8, GNAS, and NKX2-5 genes, by using massive
parallel sequencing, no mutations were found. Conclusion:
Congenital hypothyroid goitre can grow huge volume. In our
case, it led to trachea compression and need for mechanical
ventilation. Even though we were not able to find mutations in
genes, known to be involved in thyroid formation, we suspect
dyshormonogenesis as the most possible cause of goitre
development. Additional genetics studies should be performed
in attempt to disclose other possible mechanisms.
P3-1170
Topical Iodine Induced Thyrotoxicosis in a Newborn
with Giant Omphalocele
Sonali Malhotra, Shilpa Kumta, Roja Motaghedi

Maimonides Medical Centre, Brooklyn, New York, USA

Background: Thyrotoxicosis in neonates is a life-threatening
condition that can be associated with lasting neurologic problems.
Most cases are seen in neonates born to mothers with Graves’
disease in which thyroid stimulating immunoglobulin (TSI) is
transferred to the foetus and results in hyperthyroidism.
Hypothyroidism due to topical iodine use has been reported in
neonates, but thyrotoxicosis has never been described in this age,
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while in adults is a known entity. We hereby describe a first case of
topical iodine induced thyrotoxicosis in a new-born with giant
omphalocele. Case presentation: A female baby born at 34 weeks
of gestation with multiple congenital abnormalities, including a
giant omphalocele, persistent ductus arteriosus, and thoracolum-
bar scoliosis. In preparation for surgery omphalocele was covered
with daily betadine dressings containing potassium iodide (KI).
On day 3rd of life, evaluation of thyroid revealed suppressed TSH
at 0.59 mcIU/ml (NL 0.73–4.60 mcIU/ml) and elevated free
thyroxine (FT4) at 5.63 ng/dl (NL 0.58–1.64 ng/dl) that sub-
sequently lead to symptomatic hyperthyroidism with tachycardia
and hypertension. Maternal history was negative for thyroid
disease and thyroid antibodies were negative. Therefore we
presumed that hyperthyroidism was secondary to KI dressing.
On day 5th of life the KI dressing was changed to SilvaDene
(iodine free) dressing, and propranolol 0.01 mg/kg per dose was
started to treat hypertension and tachycardia. Serial daily thyroid
tests were monitored. Thyroid status gradually improved with
complete resolution in 8 days after removal of KI dressing (FT4

1.26 ng/dl, TSH 2.21 mcIU/ml, and FT3 2.34 pg/ml). Propranolol
discontinued. Conclusion: Hypothyroidism due to topical iodine
use in omphalocele has been described in new-borns. Novel
insight: to our knowledge, this is the first case of topical iodine
induced neonatal thyrotoxicosis. This case demonstrates the
critical need to monitor thyroid status in new-borns treated with
topical iodine, in order to identify thyroid abnormalities and to
consider alternative methods.
P3-1171
A Familial Case of Congenital Hypothyroidism due to
a Mutation in the Thyroglobulin Gene Detected by
Next Generation Sequencing
Maria Cristina Vigonea, Elena Peronia, Gaia Vincenzia,
Giulia Gelminib, Tiziana de Filippisb, Fulvio Sileod, Luca Persanib,c,
Giovanna Webera

aDepartment of Pediatrics, San Raffaele Scientific Institute,
Vita-Salute University, Milan, Italy; bLaboratory of Endocrine and
Metabolic Research, IRCCS Istituto Auxologico Italiano, Milan,
Italy; cDepartment of Clinical Sciences and Community Health,
University of Milan, Milan, Italy; dDepartment of Endocrinology,
Papa Giovanni XXIII Hospital, Bergamo, Italy

Background: Congenital hypothyroidism (CH) is a hetero-
geneous disorder. While the great majority of cases are considered
sporadic, the use of next generation sequencing (NGS) may bring
significant advances in elucidating the underlying molecular
mechanisms. Case presentation: We selected a family with
three children affected by CH with gland in situ and diagnosed at
neonatal screening: the index patient, his sister and his brother.
Data at diagnosis and follow-up are listed in the Table 1. They
present an important familiarity for thyroid diseases. The mother
and her sister have a multinodular goiter in euthyroidism without
anti-thyroid antibodies; the mother’s thyroglobulin (TG) level is
126 ng/ml (range 0–60 ng/ml). In addition, the maternal grand-
father developed a multinodular goiter with a Plummer adenoma
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Table 1. (for abstract P3-1171)

Patient
I spot TSH
(mcIU/ml)

Serum TSH
(mcIU/ml)

Serum FT4

(ng/dl)
Thyroglobulin

(ng/ml) US

L-thyroxine
therapy at
diagnosis Re-evaluation

Range of
TSH values
without
therapy

(mcIU/ml)

Index patient
(2013)

10.01 16.9–11.07 1.2–1.07 189 (0.2–55) Normal No No 5.6–11.7

Sister (2005) 12.5 42.8 1.15 148 (0.2–55) Normal Yes Stopped L-T4 7.32–14.71
Brother (2002) 10.7 19.51 1.1 34.8 (1–75) Normal Yes Stopped L-T4 6.39–10.25
requiring thyroidectomy. All family members have an adequate
dietary iodine intake. NGS analysis revealed a heterozygous
missense mutation (p.P118L) in the TG gene of the three siblings
and of their mother. The other analyzed genes (NKX2-1, PAX8,
FOXE1, GLIS3, DUOX2, DUOXA2, SLC26A4, TPO, TSHR, and
JAG1) resulted WT. Conclusions: According to the identification
of the genetic variant in TG with a strong positive family history
for multinodular goiter, an adequate ultrasound follow-up and a
tailored therapeutic strategy are needed. Indeed, these patients
could benefit from hormone replacement therapy with levothyr-
oxine, even in case of a mild increase in TSH concentrations, in
order to avoid thyroid surgery in the future.
P3-1172
Central Hypothyroidism and GH Deficiency in a Boy
with Williams–Beuren Syndrome
Sara Cicconea, Adriana Fumarolaa, Stefania Bigonib,
Valentina Bonifaccia, Elisa Maria Gabriella Marrellaa,
Barbara Buldrinib, Cristina Hosta

aPediatric Unit, Department of Reproduction and Growth, S. Anna
University Hospital, Ferrara, Italy; bMedical Genetics Unit,
Department of Reproduction and Growth, S. Anna University
Hospital, Ferrara, Italy

Background: Thyroid disorders (subclinical hypothyroidism
and structural abnormalities) are common in Williams syndrome
(WS) patients. Objective and hypotheses: Central hypothyr-
oidism and GH deficiency (GHD) in a WS patient are discussed.
Method: Case report and literature review. Results: A 5-month-
old male was admitted to our hospital because of growth failure
since the 3rd month, mild dysmorphisms, micropenis. He was a
second-born at term from non-consanguineous parents. During
pregnancy the mother has been treated with levothyroxine for a
Hashimoto’s thyroiditis. After birth, the baby presented normal
adaptation parameters, weight 2880 g (3rd–10th), length 48 cm
(3rd–10th), and head circumference 33 cm (3rd–10th); later mild
jaundice, without history of hypoglycaemia or calcium disorders
was reported. No thyroid dysfunction was detected by screening
test. At admission, weight was 5670 g (!3rd), length 63 cm (3rd),
and head circumference 40 cm (!3rd); no neurological abnorm-
alities or heart murmurs were noted. Main signs observed at the
dysmorphological evaluation were: fullness of the peri-orbital
structures, epicanthal folds, full cheeks, small upturned nose with
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long philtrum and down-turned corners of the mouth, micropenis.
Blood tests revealed a central hypothyroidism (FT4 0.72 ng/dl and
TSH 3.53 mcIU/ml) associated to a GHD documented by two
stimulation tests (peak of GH: 1.89 and 1.76 ng/ml), IGF1
6.8 ng/ml. Remaining pituitary gland function and structure
(MRI) was normal. Echocardiogram resulted unremarkable.
Levothyroxine was started (upto 2 mg/kg per day) with a prompt
normalization of FT4. hGH therapy was also initiated at a dose of
0.15 mg/kg per week with a growth improvement. Genetic tests
(FISH) revealed a 7q11.23 microdeletion, confirming the
suspected diagnosis of WS. Array-CGH is now ongoing to define
the extension of the deletion and to understand if the involvement
of other genomic regions, contiguous to the WS critical region or
not, can contribute to this endocrinological picture. Conclusion:
In addition to the peripheral forms, also a central hypothyroidism
can be found in WS patients. Our patient also showed a GHD, that
is rarely reported in WS.
P3-1173
Avoidable Thiamazole-Induced Omphalomesenteric
Duct Remnants: 20-Year Retrospective Study in Our
Hospital
Hiroyuki Shinoharaa,b, Koji Komorib, Seiichi Hirobeb,
Yukihiro Hasegawab

aIbaraki Seinan Medical Center Hospital, Sakai, Ibaraki, Japan;
bTokyo Metropolitan Children’s Mediacal Center, Fuchu, Tokyo,
Japan

Background: Although thiamazole (MMI) is the first-line
treatment for non-pregnant women with Graves’ disease, the
teratogenic effects of this drug have been confirmed. Surgical
anomalies known as ‘major MMI-related anomalies’ include
omphalomesenteric duct remnants. This is a common difficulty
when attempting to clarify whether there is any association
between infrequent surgical anomalies and MMI exposure using
data derived from women with Graves’ disease. So, it is necessary
to investigate whether the incidence of infrequent surgical
anomalies is associated with MMI exposure. Since our hospital
is a specialized children’s facility, we are able to accumulate a large
database of surgical diseases. Consequently, we could review the
incidence of infrequent MMI-related surgical anomalies. Objec-
tive and hypotheses: The objective of this study was to elucidate
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the association between MMI exposure during pregnancy and
major MMI-related surgical anomalies. Method: We reviewed 76
cases that attended our hospital over a 20-year period from 1991 to
2010. These cases received surgical treatment for omphalomesen-
teric duct remnants, omphalocele, or esophageal atresia. Based on
the medical records of these patients, we investigated whether the
incidence of these three anomalies was associated with exposure to
MMI during pregnancy. Results: Having excluded patients with
chromosomal aberrations, we were left with a total of 68 cases. Of
these, 12 had omphalomesenteric duct remnants, 14 had
omphalocele, and 46 had esophageal atresia. The following result
show the ratio of each anomaly for which MMI exposure caused.
For omphalomesenteric duct remnants, five out of 12 were
exposed to MMI; for omphalocele, two out of 14 were exposed,
and for esophageal atresia, only one out of 46 was exposed. There
was a significant difference in the ratio between omphalomesen-
teric duct remnants and esophageal atresia. Conclusion: Based on
medical records, we investigated whether there had been a history
of MMI exposure during pregnancy among those patients
presenting with major MMI-related surgical anomalies. From
these data, we concluded that omphalomesenteric duct remnants
were strongly associated with MMI exposure.
P3-1174
The Impact on Families of Receiving a Diagnosis of
Congenital Hypothyroidism
Sabah Alvia, Julia Priestleyb, Amanda Whiteheada, Jenny Walkera,
Talat Mushtaqa

aLeeds Children’s Hospital, Leeds, UK; bBritish Thyroid Foundation,
Harrogate, UK

Background: Congenital hypothyroidism (CHT) may be
viewed as a relatively easy condition to diagnose and treat.
However, for the parents who are contacted with the neonatal
screening results the news can be devastating, and the quality of
information provided can be very variable. Objective and
hypotheses: We aimed to explore the experience of parents at
the time of diagnosis, and ascertain how we could improve this.
Methods: In association with the BritishThyroid Foundation, our
regional service organised a family education day, followed by a
nationwide web-based questionnaire to ascertain the views of
families regarding their experiences. Questions included how and
by whom the diagnosis was made, when treatment was initiated
and what information they were given at that time. Results: One
hundred people responded to the questionnaire. Seventy percent
said they were first given the diagnosis by a doctor, and 70% were
seen at the local hospital on the same or next day, although 18%
were seen later than 4 days after diagnosis. Seventy percent felt that
the doctor clearly explained the diagnosis and its implications,
38% were given comprehensive written information and 4% were
given information about support groups. Ninety-three percent of
families would have valued being put in touch with other parents
of children with CHT. Common responses to free text questions
were feelings of isolation, shock and fear for the future, and a lack
of information and coordinated follow up. Positive points included
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receiving reassurance about the long-term outlook and spending
time with a knowledgeable professional. Conclusion: Whilst we
inform our patients and families about rare and complex medical
diagnoses, perhaps we underestimate the need for equivalent input
into what we may consider to be a relatively simple condition. We
clearly need to provide more written information and support to
our patients with CHT at the time of diagnosis.
P3-1175
Final Height in Italian Patients with Congenital
Hypothyroidism Detected by Neonatal Screening:
An Observational Study Over 20 Years
Maurizio Delvecchioa, Mariacarolina Salernob,
Maria Cristina Vigonec, Malgorzata Wasniewskad, Rosa Lapollae,
Pietro Pio Popoloe, Giulia Maria Tronconic, Raffaella Di Maseb,
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Background: Linear growth in patients with congenital
hypothyroidism (CH) born in 1970s and 1980s is reported
normal. Objective and hypotheses: To evaluate whether the
earlier diagnosis and the higher L-T4 starting dose lead to an
improvement in growth and pubertal outcome over the last two
decades. Method: Two-hundred and fifteen patients with
permanent CH born in 1980s and 1990s (age at diagnosis
25.1G10.5 days, starting treatment 8.8G2.9 (g/kg per day) were
followed up until final height (FH, growth velocity !1 cm/year)
was attained. Results: Height at puberty onset K0.1G1.0 SDS,
height gain during puberty K0.1G0.8 SDS. Height at puberty
onset was significantly higher than target height (TH; P!0.001).
The puberty onset was within the normal limits for age in 212
(98.6%) patients. FH (K0.1G1.0 SDS) was not different as
compared to height at puberty onset but higher than TH (K0.8G
1.0 SDS, P!0.001). FH was significantly correlated with TH (r2Z
0.564, P!0.001) and height at puberty onset (r2Z0.685,
P!0.001), but not with age at diagnosis or the starting L-T4/kg
per day dose. The curve fitting analysis showed that over the two
decades the age at diagnosis progressively decreased (r2Z0.083,
P!0.001), while the TH and the starting L-T4/kg per day
progressively increased (r2Z0.200, P!0.001 and r2Z0.033,
PZ0.007 respectively). FH was not affected by the birthdate, the
age at diagnosis, nor the starting L-T4 replacement dose.
Conclusion: Age at puberty onset was normal, as well as FH
which was significantly higher than TH. The age at diagnosis did
not play any role on FH. Despite the large improvement in the
screening strategy and the treatment approach FH did not
improve in patients born in 1980s and 1990s. The findings of
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this study are in keeping with the described secular trend in height.
The early diagnosis and the treatment strategy do not seem to
affect the FH.
P3-1176
Graves’ Disease in Childhood and Adolescence:
Clinical Manifestations, Adverse Effects, and Predic-
tive Factors for Response to Antithyroid Drugs
Noelia Vanesa Dujovne, Gustavo Dratler, Fabián Pitoia, Laura Felipe,
Victor Ayarzabal, Ianina Soria, Malena Berger, Alicia Belgorosky,
Viviana Herzovich

Hospital de Pediatrı́a Garrahan, Buenos Aires, Argentina

Background: Antithyroid drugs (ATD) are recommended as
the initial treatment in Graves disease in childhood and
adolescence. Identification of predictive factors might lead to
improve patient management by facilitating the identification of
patients requiring long-term ATD or early alternative therapy.
Objective and hypotheses: To assess the prevalence of signs and
symptoms of hyperthyroidism in childhood and adolescence, to
evaluate the rates of adverse events after medical treatment and to
determine prognostic factors for the response to pharmacological
treatment. Method: We performed a retrospective, descriptive
study. We evaluated 157 patients, mean age of 10.78G3.17 years,
who were seen between September 2005 and May 2012 at Hospital
J. P. Garrahan. Results: The most common symptoms were:
tremor (79%), weight loss (70%), tachycardia (70%), attention
deficit (49%), and exophthalmos (44.6%), goiter more than three
times the normal size defined by palpation (35%), diarrhea (21%),
fever (10.8%), and menstrual irregularities (28%). Three to five
symptoms were simultaneously found in 64% of cases. At least one
associated disorder was found in 29%, being the most frequent,
Down syndrome (12.7%). Adverse effects generated by anti-
thyroid medication were observed in 29 patients (18.5%). Hepatitis
was seen in 8.3%, hematological disorders in 7%, and arthritis in
6.4%. Only five of 29 cases (18.5%) had more than one adverse
effect. Overall, 69% (n: 109) did not respond to drug treatment
over a time lapse of 4 years after the first visit. Logistic regression
model of factors for poor response to medical treatment were as
follows: Age at diagnosis !10 years (P!0,01), a large goiter
(P!0,01), and high initial T3 (O6.8 ng/ml), fT4 (O5.24 ng/dl),
and TBII (O70.5%) levels (P!0.0001). Conclusion: In young
patients with a large goiter and high serum T3 and TBII levels,
early alternative therapy instead of ATD should be considered.
P3-1177
The Correlation between TSH Levels and BMI
Percentiles in Hypothyroid Children Who are
Chemically Euthyroid on Levothyroxine Treatment
Asma Shaobaa, Carla Minuttib
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Background: Prior research has shown a correlation between
TSH levels and BMI in euthyroid subjects. Whether this relation
can be applied to hypothyroid chemically euthyroid children has
yet to be determined. Objective and hypotheses: To determine
if there is a correlation between TSH levels and BMI percentiles in
hypothyroid children who are chemically euthyroid on levothyr-
oxine. Method: Retrospective chart review of patients from Rush
University Medical Center and Stroger Hospital (Chicago, IL,
USA) from 2008 to 2014. 154 children aged (6 months and 21
years) with a diagnosis of primary hypothyroidism that were on
levothyroxine therapy for at least 6 months and chemically
euthyroid were included. Normal TSH levels were divided into
three groups: T1 (0.34–1.5 mIU/l), T2 (1.6–2.5 mIU/l), and T3
(2.6–5.6 mIU/l). Data was analysed by cross tabulation (c2).
Results: A total 154 patients (mean ageGS.D.: 12.69G6.84 years,
median ageZ14.88, 68% females and 32% males) were evaluated.
These included 24.7% obese children (BMI percentile O95%),
20.7% overweight (BMI O85–95%), and 54.5% healthy weight
(BMI !85%). There was a significant positive correlation between
TSH and BMI percentiles (rZ0.283, P value !0.001). The
percentage of hypothyroid children who were chemically
euthyroid with healthy BMI percentiles in TSH group T1 was
40.5%, while 29.8% in both TSH group T2 and TSH group T3
respectively. The percentage of hypothyroid children with obesity
was 18.1% inTSH group T1 and 60.5% inTSH group T3. Pearson’s
c2 P valueZ0.013. Conclusion: In hypothyroid children who are
chemically euthyroid, there is a positive correlation between
higher TSH levels (within the normal range) and elevated BMI
percentiles. Our results indicate that keeping the TSH levels into
the lower third (0.34–1.5 mIU/l) of the normal range may result in
a healthier BMI.
P3-1178
Short Stature with Lipodystrophy: Reminder of a
Forgotten Syndrome
Rakesh Kumara, Robin Rifkinb, Sarah Ehtishama

aRoyal Manchester Children’s Hospital, Manchester, UK; bRochdale
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Background: The combination of various severe mani-
festations of hypothyroidism with pseudo muscular hypertrophy
is called Kocher Debre Semelaigne syndrome (KDS). KDS is very
rare in countries where newborn screening for hypothyroidism is
in place. Most of the reports of KDS have come from India and
developing countries with only a single report from Europe over
last five decades. We present a 7-year-old boy from UK who had
short stature and apparent partial lipodystrophy. Case presen-
tation: A 7-year-old Caucasian boy was referred with possible
partial lipodystrophy. His past history included bilateral uveitis
diagnosed at 7 months. On examination, he had a sallow
complexion, slightly dry skin and marked loss of fat with athletic
physique and prominent musculature in lower limbs. His facial
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appearance was sallow with sparse eyebrows and chubby cheeks.
He had protruding abdomen with small umbilical hernia and
hepatomegaly. His height SDS was K2.07. Investigations
demonstrated TSH O100 mU/l, free T4 1.2 pmol/l, ALT levels of
175 U/l with normal IGF1 levels, lipids, OGTT, coeliac screen, and
leptin levels. Bone age was markedly delayed (2 years and
8 months at 7 years). Anti-TPO antibodies were positive. USG of
thyroid was normal and USG of liver suggested fat accumulation.
He was started on Levothyroxine replacement. His thyroid
function, ALT levels, hepatomegaly, growth, delayed bone age,
complexion, and facial appearance have improved gradually over
time (current height SDS K1.5). The fat loss and pseudomuscular
hypertrophy is improving more slowly. Conclusion: Long
standing untreated hypothyroidism can cause severe fat loss
associated with other systemic effects. Although KDS is very rare
in the developed world with newborn screening in place, it can still
occur with unrecognised autoimmune hypothyroidism. Recog-
nition of this condition is important to facilitate prompt treatment
and to prevent further unnecessary investigation.
P3-1179
Plasma Visfatin Level and Its Association with
Apolipoproteins A1 and B in Hypothyroid Children
Elham Hashemi Dehkordia,b, Noushin Rostampoura,
Karamali Kasiric, Mohammad Moafid,
Mohammad Esmail Arameshe, Mahin Hashemipourf
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Research Center, Isfahan University of Medical Sciences, Isfahan,
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Background and aim: Hypothyroidism could be accountable
for cardiovascular diseases; hence, necessity of novel biomarkers
being capable to predict patient’s status is indispensable. The aim
of this study was to appraise alteration of plasma visfatin levels (as
a newly discovered proteins) and its association with lipid profiles
of hypothyroid patients. Materials and methods: In this cross-
sectional, descriptive, and analytical study, 30 children being 3–18
years with levels of serumTSH R6.4 mIU/l were enrolled. Initially
T4, T3, TSH, anti-thyroid peroxidase (anti-TPO), anti-thyroglo-
bolin (anti TG), visfatin, triglyceride, cholesterol, LDL, HDL,
apolipoprotein A1 (ApoA1), and ApoB as well as BMI of every
subject were determined and they were assigned either in overt or
subclinical cohorts; afterwards, appropriate doses of levothyroxine
were administered. Three months later, all of the above-mentioned
criteria (except for anti-TPO and anti-TG) were assessed. Results:
Mean age of the patients, which included 16 females and 14 males,
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was 10.2G5.2 years, while subclinical cases exceeded overt
hypothyroid patients (24 and six cases respectively). Anti-TPO
subjects surpassed and anti TG ones (11 and eight individuals
respectively). Patient’s treatment led to significant decrease of
plasma visfatin, ApoB, TG, cholesterol, and LDL (P!0.05).
Alternatively, HDL and ApoA1 increased as a result of our
treatment (P!0.05); however, BMI remained unchanged. Not
only before our treatment, but also after this procedure, plasma
visfatin variations did not correlated with patient’s lipid profile
(PO0.05). Discussion and conclusion: This study showed that
plasma visfatin could be suggested as a predictive risk factor of
cardiovascular diseases in hypothyroid patients.
P3-1180
Outcome of Thyrotoxicosis in Childhood and
Adolescence in a Geographically Define Area;
a 24-Year Experience
Mariam Kourimea, Sheena McGowanb, Mabrouka Al-Towatic,
Faisal Ahmedb, Graham Stewartd, Scott Williamsone, Ian Hunterf,
Malcolm Donaldsonb
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Child Health, Glasgow University School of Medicine, Glasgow, UK;
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Department, Royal Alexandra Hospital, Paisley, UK; ePaediatric
Department, Crosshouse Hospital, Ayrshire, UK; fPaediatric
Department, Wishaw General Hospital, Lanarkshire, UK

Background: Paediatric thyrotoxicosis is both rarer and more
severe than in adulthood, rendering management difficult, and
often unsatisfactory. Objective: To review outcome in a
geographically defined area between 1989 and 2013; hence to
develop an algorithm for improved clinical care. Method:
Retrospective case note review plus questionnaire to family doctor
requesting update. Graves’ disease (GD) was defined as positive
TSH-R-ab (TRABCve)Gexophthalmos; Hashimoto’s (HT) as
positive TPO-ab but negative TRABCno eye signs. Treatment
with antithyroid drugs (ATD) carbimazole (CBZ)Gpropythiour-
acil (PTU), total or subtotal thyroidectomy or radioiodine (RI) was
recorded. Syndromic disorders (including Down’s) were excluded.
Results: 67 patients (59F:8M) were identified,median (range) age
at diagnosis 10.4 (2.9–15.8) years (diabetes mellitus in three) GD
in 47, HT in 13, data insufficient in seven. Median (range) duration
of ATD was 4.5 (0.3–16.2) years and was initially with dose
titration in 46 patients and block and replace in 21. No deaths or
liver disease occurred but 16 patients changed from CBZ to PTU
due to rash/neutropenia. Of 35 patients who stopped ATD for
possible remission after 4.5 (1.5–8.6) years, 17 remitted (eight
GD:nine HT), six within and 11 after 3 years of treatment while 13
relapsed (12 GD:one HT); outcome unknown in five. RI 500 (250–
500) MBq was given to 18 patients after 5.37 (0.7–12.3) years of
ATD for relapse (5), poor control/compliance (10), or electively (3)
with subsequent hypothyroidism in all except one girl aged 10
years who showed persisting hyperthyroidism requiring ATD.
Surgery was performed in 15 patients aged 11.64 (6–21) years for
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relapse with ATD (3), poor control/compliance (9), elective Rx(3),
followed by hypothyroidism (7), relapse requiring RI (1), return to
ATD (2), euthyroid (2), and unknown (3). One patient developed
hypoparathyroidism after surgery. Conclusion: HT is more likely
to remit with ATD than GD. Time to remission with GD is
variable with no evidence to support trying patients off treatment
after an arbitrary interval (e.g. 3 years). We recommend i) rigorous
patient education; ii) ascertainment of TPO and TRAB status at
diagnosis; iii) dose titration rather than block and replace to
permit continuous evaluation of thyroid status and possible
remission; and iv) recourse to second line treatment (RI or total
thyroidectomy) sooner rather than later when adherence to ATD
becomes a struggle for the family.
P3-1181
Early Discrimination between Transient and
Permanent Congenital Hypothyroidism in
Children with Eutopic Gland
Maria Francesca Messina, Tommaso Aversa, Giuseppina Salzano,
Giuseppina Zirilli, Concetta Sferlazzas, Filippo De Luca,
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Background: Congenital hypothyroidism (CH) is a common
condition that occurs in w1:3000–4000 live births and is one of
the most common preventable cause of mental retardation with an
early diagnosis and prompt pharmacological treatment. Neonatal
screening has abolished this disease but 10% of children originally
diagnosed with CH will have a transient form of the disorder and
this percentage is increased during the last years due to a lowering
of cut-off. Aim: The schedules for re-evaluation of patients are
different and factors useful to distinguish between transient and
permanent CH are not well established. We enrolled 64 patients
with a positive neonatal screening and eutopic thyroid gland that
were re-evaluated at the age of three years, resulting to be affected
both by permanent and transient CH. We aimed to identify factors
useful to distinguish early between the two groups (A, transitory
and B, permanent). Results: None of the patients in group A (46
patients) required an increase of L-T4 dose during the first three
years of life but L-T4 dose was increased in 16/18 patients (88.8%)
in group B (P!0.0001). Mean L-T4/kg body weight was sig-
nificantly different between groups A and B at 1, 2, and 3 years of
age respectively (2.3G0.8 mg/kg per day vs 3.8G1.0 mg/kg per day;
1.9G0.5 mg/kg per day vs 3.6G1.1 mg/kg per day; and 1.4G
0.5 mg/kg per day vs 3.1G1.0 mg/kg per day, P!0.0001). The
results of ROC curve analysis suggested that: i) L-T4 requirements
O4.9 mg/kg per day at 12 months or O4.27 mg/kg per day at
24 months are highly suggestive of permanent CH; ii) L-T4

requirements!1.7 mg/kg per day at 12months or!1.45 mg/kg per
day at 24 months are highly suggestive of transient CH.
Conclusion: The analysis of L-T4 requirements during the 1st
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years of life might allow an early discrimination between transient
and permanent CH in eutopic patients.
P3-1182
The Role of Early Thyroid Imaging in Children with
Congenital Hypothyroidism
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Diabetes, Schneider Children’s Medical Center of Israel,
Petah-Tikva, Israel; bSackler Faculty of Medicine, Tel Aviv
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Background: Congenital hypothyroidism (CH) occurs in
1:3000–1:4000 newborns. The majority of newborns with CH are
detected by routine screening programs and treatment is promptly
initiated following confirmatory thyroid function testing.
Although early imaging studies do not influence the treatment
decision or management, they establish the underlying diagnosis
and may distinguish between permanent and transient CH.
Objective: To assess the role of early thyroid imaging in
predicting the course and management of CH. Methods: A
retrospective study of full-term healthy CH infants diagnosed
between 2000 and 2012 and followed for at least 3 years in our
institution. Patients were categorized into three groups based on
their thyroid imaging and CH outcome: agenesis/ectopic, eutopic-
permanent, and eutopic-transient. Results: Of the 142 infants
who underwent imaging studies (scan 116 and ultrasonography
26), agenesis/ectopic thyroid was found in 58 (41%), and eutopic
thyroid in 84 (59%) including hypoplasia in 32 (22.5%) and
normal-sized gland with increased or normal uptake in 52 (36.5%).
Imaging findings were comparable in the eutopic-permanent and
the eutopic-transient groups (PZ0.55). At initial evaluation, TSH
levels were higher and FT4 levels lower in the agenesis/ectopic vs
eutopic-permanent and eutopic-transient groups (71.5G
11.2 mU/l vs 49.1G27.9 mU/l and 42.5G29.1 mU/l; 6.8G
4.9 pmo/l vs 11.4G6.4 and 12.5G5.1 pmo/l, respectively,
P!0.001 for both parameters). Since the 3rd month of follow-
up thyroxin requirements were significantly higher in the
agenesis/ectopic compared to the eutopic-permanent group
(P!0.001); since the 6th month they were significantly higher
in the eutopic-permanent compared to the eutopic-transient
group (P!0.01). Predictive factors for permanent CH were initial
TSH O63.5 (P!0.001) and thyroxine dose O1.4 mg/kg per day at
age O6 months (P!0.01). Conclusions: Transient and perma-
nent CH are distinct in TSH levels at diagnosis and thyroxin
requirements throughout follow-up. Early thyroid imaging does
not distinguish between permanent and transient CH and can be
postponed and preformed according to clinical judgment or needs.
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Effect of Marijuana Use on Thyroid Function and
Autoimmunity
Sonali Malhotra, Peter Homel, Roja Motaghedi
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Background: Cannabis use has been legalised in four states
in USA. However, endocrine effects of marijuana use are largely
unknown. Published experiments on animals have suggested that
acute cannabis exposure may lead to suppressed thyroid function,
but human studies are limited. Of interest, some studies have
shown that cannabis has immunomodulatory effects. Objective
and hypotheses:We carried out a cross sectional analysis of data
by National Health and Nutrition Examination Survey (NHANES)
conducted 2009–2012 by CDC to assess the relationship between
marijuana use and thyroid function, and the prevalence of
thyroiditis between recent and nonuser/past users. Method: We
included 1715 adults ages 17–45 years who responded to questions
related to marijuana use and also had lab results related to thyroid
function. Questions were self-administered using the ACASI
system, assessing life time marijuana use, timing and frequency of
use. We categorized subjects into two groups of i) recent marijuana
users (used within 30 days) and ii) past users (older than 30 days)
or non-users. Spearman correlations and c2 tests were used to look
at associations between marijuana use and either thyroid function
(TSH, total and free T3, and total and free T4) or positivity for
thyroglobulin antibody (TBGA) and thyroperoxidase antibody
(TPOA). Results: Total of 53% of the subjects reported lifetime
cannabis use with 18% reporting recent use in the last 30 days.
There were weak but statistically significant inverse correlations
between recent marijuana use and thyroid antibody levels: TPOA
(rZK0.07, PZ0.003), TBGA (rZK0.05, PZ0.02), while free T3

showed a significant positive correlation (rZ0.05, PZ0.04). Based
on the NHANES cut off of 4 IU/ml for positive TBGA, recent
marijuana users showed a significantly lower rate of positive
TBGA (2.8% vs 6.1%). Conclusion: Recent marijuana users have a
lower prevalence of thyroid autoimmunity. This suggests that
marijuana may have immunomodulatory effects. Large prospec-
tive studies are needed to confirm this finding.
P3-1184
Paediatric Thyroid Disease: About a Series of 48 Cases
Hakima Abaesa, Ali El Mahdi Haddamb, Soumeya Nora Fedalaa,
Djamila Meskineb, Farida Chentlia
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Background: The thyroid disorders in children and adoles-
cents are varied. They are dominated by frequent malignant
tumour lesions and goitres represented by Graves’ disease and
Hashimoto’s thyroiditis in adolescence. They are characterized by
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several clinical forms. Objective and hypotheses: To study the
clinical and aetiological characteristics of thyroid disease in
children and adolescents. Method: This is a retrospective
descriptive study of 48 observations of thyroid diseases in children
and adolescents collected over a 10-year period (2005–2015).
Results: Average age of our patients was 12.96 years (2–16), the
prevalence is feminine with three 8G/10B familial predisposition
was found IN 46.6% (n: 20). We observed 15 cases of
hypothyroidism (eight congenital and seven autoimmune), 13
cases of hyperthyroidism (Graves’ disease 100%) 12 cases of
euthyroid goitre and six cases of thyroid nodule. Four of them
were related neoplastic: differentiated thyroid cancer diagnosed at
an advanced stage in 50% cases (T4 M1N1). Conclusion:
Hypothyroidism can be congenital or acquired. It must be
recognized and treated precociously to avoid deleterious effect
on psychomotor development and growth. Hyperthyroidism in
children is dominated by Graves’ disease. The diagnosis is easy, the
main difficulty is regarding patient care due to frequent relapses.
In front of a thyroid nodule, the obsession is thyroid cancer that is
characterized by a significant aggressiveness and poor prognosis.
Cytology and clinical and morphological monitoring are essential.
Despite the correction of iodine deficiency in our country, the
prevalence of simple goitre remains high.
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Neonatal Hyperthyroidism with Craniolacunia
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Background: Overt neonatal hyperthyroidism is estimated
to occur in 1–2% of offspring of pregnant women with Graves’
disease. Preterm delivery, enhancement of bone include advanced
bone age, craniosynostosis, and microcephaly may be present.
Ventriculomegaly and hydrocephalus may present rarely, and just
three cases were reported previously. Craniosynostosis is a risk
factor for delayed cerebral development, hydrocephalus, and
psychomotor retardation. Craniolacunia (Lacnar skull deformity)
is an abnormality of the calvarial bones of the skull, which
develops during fetal life and is present at birth. It is almost always
associated with meningocele, and rarely with craniosynostosis,
Arnold-Chiari malformation, and Klippel-Feil syndrome.
However craniolacunia with neonatal hyperthyroidism has not
previously been reported. Objective and hypotheses: This is the
first report of two cases with neonatal hyperthyroidism due to
maternal Graves’ disease associated with craniolacunia, although
neither of them had craniosynostosis. Results: Case 1: a male
infant was delivered at 35 weeks’ gestation to a 27-year-old mother
with Graves’ disease. His mother had been treated with thiamazole
(MMI) and levothyroxine from 25 weeks gestation because TRAb
was O30 IU/l (normal, !2). He had a goitre, exophthalmos,
irritability, dyspnoea, hepatosplenomegaly, thymic enlargement,
thrombocytopenia, hydrocephalus with aqueductal stenosis, and
craniolacunia. TSH !0.005 mIU/ml, FT3 29.79 pg/ml, and FT4

O7.8 ng/dl at 3 days old. Case 2: a female infant was delivered at
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33 weeks’ gestation and affected with ventricular septal defect. Her
mother had pedal oedema and hypertension from 24 weeks
gestation and was diagnosed as having Graves’ disease on the first
postpartum day (TRAb 23.5%; normal, !15%). At 5 days old, she
presented with irritability due to hyperthyroidism which abated
spontaneously. She had craniolacunia. Conclusion: This is the
first report of two cases with craniolacunia associated with
neonatal hyperthyroidism due to maternal Graves’ disease,
although neither of them had craniosynostosis.
P3-1186
Is Transient Hypothyroidism in Preterm Infants True?
Amparo González Vergaza, Beatriz Garcı́a Cuarteroa,b,
Rosa Sánchez Dehesaa, Veronica Sánchez Escuderoa,
Ersilia González Carrascoa

aSevero Ochoa University Hospital, Leganes, Madrid, Spain;
bRamon y Cajal University Hospital, Madrid, Spain

Background: A second screening for congenital hypothyroid-
ism between the 2nd and the 4th weeks of life in preterm infants
is recommended in order to avoid false negative on the first
screening. The incidence of transient hypothyroidism in this
population is high. Objective and hypotheses: i) Analyse the
utility of the second screening in our population of preterm
infants. ii) Follow-up of those preterm infants with hypothyroid-
ism. Method: Prospective study of 434 premature infants with a
gestational age !32 weeks and/or BW 1500 g (220 females) born
between January 2003 and December 2013 with a negative first
screening, were included. TSH and free T4 by chemiluminescence
assay (Siemmens) were determined between the 2nd and 4th
postnatal weeks. SPSS14 were used for statistical analysis. Results:
14 patients (3.2%) were diagnosed with hypothyroidism, 12 of
them with a BW !1000 g. Gestational age (weeks) (S.D.): 27.4 (1.7);
sex (F/M): 10/4; weight (g) 891 (215); multiple pregnancy: 5/14;
SGA (one karyotype) two (47,XXY); and family history of
hypothyroidism: 2; blood samples collection (days): 25 (15).
Preterm infants with TSH 80.9 mU/ml (range: 12.9–312) and free
T4 0.79 ng/dl (0.30) started treatment with L-T4 at an age of 32.58
(13.9) days of life, at initial dose of 10.98 mg/kg per day (3.1) for
34.8 (5.9) months. All thyroid ultrasound demonstrated eutopic
thyroid. At reevaluation ten of 14 patients (four continues
treatment) showed: 20% permanent hypothyroidism (thyroid
scintigraphy in a male demostrated hypocaptation on the left lobe)
; 20% hyperthyrotropinemia; and 60% TSH !5 mU/ml, suggesting
transient hypothyroidism. However, follow-up of the patients with
transient hyperthyroidism and two patients with normal function
after discontinuation of treatment, develop permanent hypothyr-
oidism. Studies on exon 10 of the TSH receptor gene performed in
some patients were normal. Conclusions: Our data emphasises
the importance of follow-up thyroid function in preterm infants.
Female and multiple pregnancy are factors associated with high
risk of hypothyroidism. Long-term follow-up is indicated in these
patients that require treatment in order to determine the definitive
diagnosis.
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The Benefits of Preterm Neonate Development by
Early Replacement Therapy with Levothyroxine:
Longitudinal Prospective Study
Iwona Ben-Skowronek, Magdalena Wisniowiecka

Medical University of Lublin, Lublin, Poland

Background: In premature neonates hypothyroidism or
thyroid sick syndrome is frequently diagnosed, which is a result
of the immaturity of the gland itself and the hypothalamic–
pituitary–thyroid axis. The necessity of rapid adaptation to
extrauterine life, generation of high thermal energy, and
accelerated development of the central nervous system is the
cause of the increased demand for thyroid hormone. Objective
and hypotheses: The aim of our study is to determine the
benefits of early levothyroxine (L-T4) substitution therapy in
premature neonates and to determine the optimal dose of the drug.
The prospective, longitudinal studies were conducted during
7 years in 134 premature neonates with low and very low body
weight by delivery. Method: The 82 children with a reduced fT4

level received L-T4 therapy at the doses of 5–7 mg/kg BW/day, since
the 2nd week of life. The control group comprised 52 children with
normal TSH, in whom the level of thyroid hormones were
determined 4 weeks and later after birth; afterwards, they received
L-T4 therapy. The physical and mental development were
compared. The mental development and IQ was assessed in the
Wechsler Intelligence Scale for Children in the 7th year of life.
Results: The preterm born neonates were observed to have a more
rapid body weight gain in the first period of life after
administration of L-T4. In this group, all infants acquired the
motor functions statistically significantly earlier in comparison to
the infants from group with delayed treatment. In the 7th year of
life, the IQs were significantly higher (103.6G20.1) in group 1
treated since the 2nd week of life in comparison to group 2 (83.3G
21.3). Conclusion: The early replacement therapy with L-T4 in
doses 5–7 mg/kg BW/day initiated in the 2nd week of life may
improve physical development in the newborn period and long-
term mental development in preterm-born children.
P3-1188
Intrathyroidal Ectopic Thymic Tissue Mimicking a
Thyroid Nodule: A Report of Three Paediatric Cases
Gülay Karagüzela,b, Serpil Kayaa,b, Ilker Eyupoglua,c,
Havvanur Turgutalpa,d, Aysenur Oktena,b

aSchool of Medicine, Karadeniz Technical University, Trabzon,
Turkey; bPediatric Endocrinology, Trabzon, Turkey; cRadiology,
Trabzon, Turkey; dPathology, Trabzon, Turkey

Background: Intrathyroidal ectopic thymic tissue is one of the
rarest congenital abnormalities. Ectopic thymus tissue can be
detected in various locations from the mouth or the base of the
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skull to the superior mediasteneum. We report here three cases of
intrathyroidal ectopic thymus tissue who presented as thyroid
nodules in different ages. Cases: Case 1: a 10-year-old girl had a
guatr and her thyroid function tests were normal. Thyroid US
showed a hypoechoic calcified nodule (10!4 mm) in the right
lobe. There was no regional lymphadenopaty. Fine-needle
aspiration biopsy was recommended (FNAB), but the parents
preferred to excision of the nodule. Right lobectomy was
performed and pathologycal examination showed an ectopic
intrathyroidal thymus tissue. Case 2: a 7-month-old baby was
referred to our clinic because of thyroid nodules which were
detected incidentally. She was euthyroid. Thyroid US was repeated
and showed a hypoechoic nodule (7!5!9 mm) with multiple
hyperechoic areas in the left lobe and a similar hypoechoic nodule
in the right lobe which were reported as ectopic thymic tissues.
FNAB was not done because it was an invasive diagnostic
procedure. During 1 year follow-up, nodular enlargement was not
seen. Case 3: a 4-month-old baby was referred to our clinic because
of suspected thyroid nodule which was detected during neck US
for torticollis. His thyroid function tests was normal and repeated
thyroid US showed an intrathyroidal ectopic thymic tissue. There
was no nodular enlargement during 18-month follow-up.
Conclusions: Ultrasonographic findings are tipic for thymic
tissue. The increasing use of thyroid US may result in an increased
detection of intrathyroidal thymic inclusions that should be
considered in the differential diagnosis of thyroid nodules in
children and adolescents. If US results are inconclusive and further
evaluation is needed, a biopsy may be useful for confirmative
diagnosis.
P3-1189
Simultaneous Occurrence of Thyroid Storm, Diabetic
Ketoacidosis, and Multiple Cerebral Infarction in a
16-Year-Old Girl
So-Eun Parka, Byoungho Nohb, Sang-Won Chob, Sung Yeon Ahnc

aCHA Medical Center, CHA University, Seoul, Republic of Korea;
bKangwon National University Hospital, Chuncheon, Republic of
Korea; cUlsan University Hospital, Ulsan, Republic of Korea

Background: Diabetic ketoacidosis is one of the precipitating
factors that can evoke a thyroid storm. Thyroid storm may cause
cerebral ischemia in moyamoya disease, which coexist in the
patient with Graves’ disease. Case presentation: A 16-year-old
girl complaining of dizziness and palpitation visited emergency
room, and was diagnosed with diabetic ketoacidosis (DKA)
combined by hyperthyroidism. Thyroid storm occurred in 6 h
after the start of DKA management. Burch and Wartofsky score
was 65 points. Right hemiplegia developed during the thyroid
storm and brain MR diffusion weighted images revealed multiple
acute infarcts on the both hemispheres. MR angiography showed
stenosis of both distal internal carotid arteries and both M1
portions of the middle cerebral arteries, consistent with moyamoya
disease. After the acute management for the thyroid storm with
methimazole, Lugol’s solution, and hydrocortisone, her neurologic
symptoms were completely recovered in 1 month and free T4 level
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was normalized in 2 months. Conclusion: Thyroid storm may
trigger cerebral ischemia in moyamoya disease and lead to rapid
progression of the cerebrovascular occlusive disease. As the
simultaneous occurrence of diabetic ketoacidosis, thyroid storm,
and cerebrovascular accident in moyamoya disease highly elevates
morbidity and mortality, prompt recognition, and management
are critical to save life.
P3-1190
Two Patients with Allen–Herndon–Dudley Syndrome:
a Novel Mutation on MCT8 Gene
Gul Yesiltepe Mutlua, Heves Kirmizibekmeza,
Elaine C Lima de Souzab, Sukru Hatunc, Theo J Visserb

aZeynep Kamil Gynecologic and Pediatric Training and Research
Hospital, Istanbul, Turkey; bDepartment of Endocrinology, Erasmus
University Medical Center, Rotterdam, The Netherlands;
cDepartment of Pediatric Endocrinology, Medical Faculty,
Kocaeli University, Kocaeli, Turkey

Background: Monocarboxylate transporter 8 (MCT8) is a
specific transporter of triiodothyronine (T3). MCT8 gene
mutations cause a rare X-linked disorder known as Allan–
Herndon–Dudley syndrome, characterized by thyroid dysfunction
(high T3, low T4, and normal/high TSH) and psychomotor
retardation. Case report: A 4-year- and 9-month-old boy, who
was already having L-T4 treatment for hypothyroidism was
admitted to our coutpatient clinic. He was also under supervision
of paediatric neurology because of congenital hydrocephaly,
cerebral palsy and epilepsy. Neuromotor development was
severely retarded and complete blindness was present. The parents
were non-consanguineous, his uncle and cousin also had similar
neuromotor deficits and epilepsy. Physical examination revealed
severe hypertonia of limbs and exaggerated deep tendon reflexes.
The weight was 18.7 kg (50 p), the height was 106 cm (10–25 p),
the head circumference was 47 cm (3–10 p, K1.29 SDS), thyroid
gland was non-palpable and unilateral cryptorchidism was
present. Thyroid hormone levels, under 100 mg/day L-T4 treat-
ment, were as follows: fT3: 5.76 pg/ml (1.7–3.71), fT4: 0.62 ng/dl
(0.8–2.2), and TSH: 0.8 mUI/l (0.4–4). Thyroid hormones of his
2-year- and 9-month-old male cousin were as follows: fT3:
5.41 pg/ml (1.7–3.71), fT4: 0.7 ng/dl (0.89–1.76), and TSH:
5.5 mUI/l (0.4–4). Allan–Herndon–Dudley syndrome was
confirmed by a deletion of 1683rd nucleotide of exon 6 of MCT8
gene. Conclusion: In case of low fT4 levels in association with
severe neurologic findings, MCT8 deficiency should be considered
and fT3 measurement should be performed.
P3-1191
Audit of Thyroid Carcinoma in Children, Adolescents,
and Adults
Wei Li Cindy Hoa,b, Margaret Zacharina
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Table 1. Thyroid volumes are in the groups.

Thyroid volume(total) (cm3) n Average S.D. P

Morbid obese 145 6.612 4.440 0.603
Obese 19 6.811 2.988
Overweight 26 6.369 3.971
Control 99 5.968 3.079
Total 289 6.383 3.886
aRoyal Children’s Hospital, Parkville, Victoria, Australia; bKhoo
Teck Puat, National University Children’s Medical Institute,
Singapore, Singapore

Background: Thyroid carcinoma is the most common
endocrine malignancy and most common secondary malignancy
for childhood cancer survivors. Radiation exposure has been
clearly linked to risk. Thyroid nodules in children have a high risk
for malignancy, whether arising spontaneously or after radiation.
Reported incidence of thyroid carcinoma after radiation is 20
times the population risk, partly due to improved long-term
childhood cancer survival and more active surveillance. Despite
metastatic disease being common, survival rate is high. Objective
and hypotheses: To review a series of patients with thyroid
carcinoma seen over 25 years. Method: Retrospective case note
review of all thyroid carcinoma diagnosed from 1989 to 2014 in
children, adolescents and those adults who had a history of
childhood radiation exposure. Results: Forty-six patients were
identified. Thirty-nine (84.8%) had papillary thyroid carcinoma,
5 (10.9%) follicular carcinoma, and 2 (4.3%) medullary thyroid
carcinoma (MEN2B). Thirty-three had childhood radiation
exposure (17 females) with thyroid malignancy occurring 6–37
years later. Thyroid cancer prior to 16 years was seen in 10 (21.7%)
without radiation exposure. Smallest nodule size was 4 mm. A
patient with multiple nodules 7–8 mm had multifocal papillary
carcinoma with invasion into adjacent skeletal muscle and blood
vessel. Total thyroidectomy was performed for all. Central node
clearance with first surgery commenced in 2005, after several late
metastases occurred. Diagnostic rTSH stimulated 123I scan was
performed for all, with ablative 131I if any uptake was seen.
Fourteen patients had metastases: to lymph nodes (14), lungs (3),
skeletal muscle (2), and bone (1). Twenty-four (52.2%) had 131I
four requiring multiple courses. Forty-four are alive and tumour
free. For medullary carcinoma, one continues treatment and one
died. Conclusions: Ultrasound screening is required for early
diagnosis as small nodule size is not predictive of benign histology
or absence of metastases. Central node clearance provides better
outcome. Despite metastatic disease at presentation in some,
prognosis is favourable.
P3-1192
The Comparing of Thyroid Volumes between Healthy
and Obese Children in Respect of Anthropometric,
Biochemical, and Metabolic Parameters
Mehmet Keskin, Murat Karaoglan, Onur Balci, Ayhan Ozkur,
Ozlem Keskin

Gaziantep University, Gaziantep, Turkey

Objective: There have no been studies enough about thyroid
volumes of obese and adolescent children. In this study, we
purposed comparing of thyroid volumes in respect of anthropo-
metric, biochemical, metabolic parameters in following groups:
Overweight, obese, morbid obese, and healthy children. Method:
Two groups were compared: The first group consisted of 190
children whose BMIs are above the 85th percentile. The second
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group was 90 children with normal weights. Anthropometric
parameters of all children were noted. The following tests were
performed in all children: fasting blood glucose, uric acid, total
cholesterol, HDL, triglycerides, AST, ALT, TSH, free T4, free T3,
thyroglobulin, anti-thyroglobulin, anti-thyroid peroxidase, insulin,
ACTH, cortisol, IGF1, IGFBP3, urine iodine, and HOMA-IR. All
children thyroid volumes were measured with thyroid ultrasound.
SSPE for Windows version programme was used for statistical
analysis. P!0.05 values were considered statistically significant.
Findings: In two groups between morbid obese and control grups,
there was statistically significant difference both anthropometric
parameters and some tests that include uric acid, triglycerides,
ALT, free T3, and insulin. There was correlation between fatty liver
and metabolic syndrome,insulin resistance. High ALT level may
use as a marker to determine fatty liver. In over 12-year-old
children with morbid obese, thyroid volumes are larger than
healthy children’s. However there was apositive correlation
between thyroid volume and IGF1 level; we didn’t find statistically
significant difference in respect of IGF1/IGFBP3 rates in any
groups. Result: In this study, we found that thyroid volumes of
morbid obese children larger than healthy children’s. This finding
can contribute to literature. We also consider that not only IGF1
can cause enlargement in the size of thyroid volume, but also
insulin may play important role.
P3-1193

NKX2-1 p.Asp266Argfs142X De Novo Mutation in a
Girl with Congenital Hypothyroidism (CH):
Phenotypic Description
Iva Stoevaa, Anne Thorwarthb, Boris Stoilova, Heiko Krudeb

aUniversity Pediatric Hospital Sofia, Medical University Sofia, Sofia,
Bulgaria; bResearch Laboratory, Institute Experimental Pediatric
Endocrinology, Charite, Berlin, Germany

Background: Ttf1K/K mice had complete absence of follicular
and parafollicular cells, agenesis of lung parenchyma, ventral
forebrain, and pituitary. Congenital hypothyroidism (CH) patients
with chromosomal deletions encompassing the TTF1 locus and
point mutations in the TTF1 gene confirmed its implication in the
phenotype: CH with a thyroid gland in place, associated with
respiratory distress syndrome, neonatal hypotonia followed by
choreoathetosis or ataxia. Objective and hypotheses: Descrip-
tion of the phenotype in a patient from the Bulgarian thyroid
screening cohort. Method: Case report and direct sequencing of
NKX2-1. Results: A term female newborn was detected by the
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neonatal TSH screening (Table 1). Initial L-T4 dosage: 12 mg/kg per
day at day 53. Family history – unremarkable. Despite normal
TSH and (f)T4 under substitution she developed progressive
hypotonia from early infancy, developmental delay, catch down of
linear growth (SDSh K3.6 at 2 years), mild bone age retardation
during adrenarche. Until the age of six frequent respiratory
infections (asthma, CF, and chronic pneumonias were excluded).
After start of walking, movement affection resembles choreoathe-
tosis. At reevaluation permanent CH due to hemiagenesia (right
lobe) and a hypoplastic left lobe. Until 13 years she was euthyroid,
attended a public school, the neurologic and lung involvement did
not progress. Some behavior problems became much more
important with age. According to the triad of thyroid, neurological
and respiratory involvement the family was sequenced for NKX2-1
after informed consent. A small deletion c.796delGA leading at
protein level to Asp266ArgfsX142 in the NK2-specific domain in
exon 3 was found only in the patient. Conclusion:Monogenic CH
is heterogeneous and belongs to rare diseases. Hypotonia despite
sufficient L-T4 treatment is an early sign which can guide to the
suspicion of underlying NKX2-1 mutations in primary CH.
Table 1.

Age (days) NTSH (mU/l) TSH (mU/l) T4 (nmol/l)

3 31.4
35 77.3
53 97.8 145 77.9
2.5 years 76.3 137 57
P3-1194
Development and Risk Factors of Thyroid
Dysfunction in Patients with Positive TPO Antibodies
C Nicolas Gomeza,b, J McNeillyc, A Masona, S F Ahmeda,
S C Wonga, G Shaikha

aDevelopmental Endocrinology Research Group, Royal Hospital For
Sick Children, Glasgow, UK; bHospital Universitario Rafaél Méndez,
Lorca, Spain; cDepartment of Biochemistry, Southern General
Hospital Laboratory, Glasgow, UK

Background: Autoimmune thyroid disease (AITD) is the
most common thyroid disorder in the paediatric age range.
However, the development of thyroid dysfunction in biochemi-
cally euthyroid children with positive TPOAbs and associated risk
factors is unclear. Objective and hypotheses: To evaluate the
evolution of children with positive TPOAbs and normal thyroid
function and identify predictive factors for the development of
thyroid dysfunction. Method: A retrospective study analysing a
database of 250 children with positive TPOAbs in 2010 and the
development of thyroid dysfunction and levothyroxine treatment
over 5 years. Clinical features and risk factors for hypothyroidism
were recorded. Results: In 2010, 250 patients had TPOAbs
analysed with 46 (18.4%) positive, median age 11 years, 147
(58.8%) non-diabetic children. Of the positive children, 32 (69.5%)
were associated with normal thyroid function. We excluded 12
children (ten: on levothyroxine treatment and two: no further
bloods test done). Among those with normal thyroid function
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(18 (90%) females, 10 (50%) diabetics, and 4 (20%) goitre), four
developed hypothyroidism within a median 2.45 years (1.96–3.68)
from initial testing, with 80% remaining euthyroid over 5 years.
The median follow-up time of the children who remain euthyroid
was 4.19 years (1.13–4.67) and the median time for the
hypothyroid ones was 4.09 years (3.94–4.29). No differences in
age or gender were seen. Children who remain euthyroid are more
like to have lower TPOAbs levels, with an absence of goitre.
Conclusion: Paediatric patients with increased TPOAbs need
careful monitoring because no clear criteria exist to predict the
development of thyroid dysfunction. Hypothyroidism developed
in 20% of our children with positive antibodies within 4 years and
it seems to be more prevalent in those with a higher level of
antibodies together with the presence of goitre, but more studies
are needed with greater subjects.
P3-1195
The Evaluation of CD8CCD122CT Cells in Children
with Autoimmune Thyroiditis
Anna Kucharskaa, Anna Stelmaszczyk-Emmelb, Katarzyna Popkob,
Beata Pyrzaka, Katarzyna Kadzielaa

aDepartment of Paediatrics and Endocrinology, Medical University
of Warsaw, Warsaw, Poland; bDepartment of Laboratory,
Diagnostics and Clinical Immunology of the Developmental Age,
Medical University of Warsaw, Warsaw, Poland

Background: The basic subset of T cells playing a major role
in the pathogenesis of Hashimoto’s thyroiditis are CD8CT cells.
The mechanism of disease initiation is dysfunction of natural
Tregs leading to breakdown of the self-tolerance. The best known
subset of natural Tregs are CD4CFoxp3CT, but CD8CT cells
expressing CD122 were also recognized as functional Treg cells.
Objective and hypotheses: The aimof the study was to evaluate
the contribution of CD8CCD122CTcells in the whole amount of
CD8CT cells in children with autoimmune thyroiditis. Method:
59 children were examined: 35 with chronic autoimmune
thyroiditis type Hashimoto (AIT), mean age 11.37G3.6 years;
range: 4.5–17.5 years and 24 healthy children as controls. PBMCs
were stained with MABs according to manufacturer instructions
(Becton Dickinson): anti-CD8 FITC, anti-CD122 PE and isotypic
controls were included. The samples were evaluated using flow
cytometer FACS Canto II (Becton Dickinson). The results were
presented as percentage of CD8C, CD8bright, and CD8dim

expressed CD122 antigen. TSH, thyroid hormones, and thyroid
antibodies were evaluated by MEIA, Abbott. Statistical analysis
was performed using Mann–Whitney U test and the correlation
tests. Results: In children with AIT the percentage of CD8C
CD122C was significantly higher than in control group, especially
in the CD8dim CD122C subset. In children with AIT any
significant correlations between the subsets of CD8CCD122CT
cells and hormonal or antibodies status were not found.
Conclusion: In children with AIT is observed an increased
contribution of CD8dimCD122CT cells in the whole amount of
CD8CT cells subset.
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Hoffmann Syndrome in a Boy with Severe Acquired
Primary Hypothyroidism
Lucia Garzón Lorenzo, Jaime Cruz Rojo, Cristina Martı́nez del Pozo,
Noemı́ Núñez Enamorado, Jaime Sánchez del Pozo

Hospital Doce de Octubre, Madrid, Spain

Background: Hoffmann syndrome is a specific and rare form
of hypothyroid myopathy in adults characterized by presence of
muscle stiffness, proximal weakness and pseudohypertrophy.
When this occurs in a cretin child it is known as Kocher–
Debré–Sémélaigne syndrome. Patients with more severe or
longstanding untreated hypothyroidism are more likely to develop
clinically significant muscle disease. Serum muscle enzyme levels
as CK, myoglobin and lactate dehydrogenase are frequently
elevated. Although this increase is usually mild (CK !1000 IU/l),
reports of rhabdomyolysis do exist in the literature. Case
presentation: A 9-year-old boy presented with hoarse voice,
pallor, weakness, and tiredness of 6 months duration. He
associated poor height gain in the last year and muscular
hypertrophy in the last months. He maintained adequate school
performance without other associated symptoms. Physical
examination revealed short stature (height 121.6 cm, K2.4 S.D.;
BMI 18.6 kg/m2, 0.2 S.D.), bradycardia (47 b.p.m.), palpebral
edema, generalized muscular hypertrophy with proximal limb
weakness and dry skin, without goiter. Laboratory studies showed
a severe primary hypothyroidism: TSH 894.84 mU/ml (0.57–5.92),
free T4 0.036 ng/dl (0.72–2.0), and positive thyroid autoimmunity
(anti-TPO antibodies O600 IU/ml and anti-TG antibodies
O4000 IU/ml). He also presented elevated CK 3172 U/l (1–175),
cholesterol 265 mg/dl, LDL 155 mg/dl, ALT 76.2 U/l (5–26), AST
123.6 U/l (5–37), and LDH 411 U/l (120–300). The ultrasound
demonstrated a heterogeneous and enlarged thyroid gland. With
these findings the patient was started on levothyroxine 2.7 mg/kg
per day. Conclusion:We expose a case of Hoffmann syndrome in
a child, presented with typical symptoms of muscular pseudohy-
pertrophy caused by long-standing untreated hypothyroidism.
This clinical picture has been very rarely reported in children.
Although thyroid hormone deficiency is the underlying etiology of
acquired myopathies in a small proportion of cases, all patients
with an acquired myopathy and pseudohypertrophy should be
screened to rule out hypothyroidism.
P3-1197
Congenital Hypothyroidism Incidence and
Dysgenesis or Dyshormonogenesis Prevalence in a
Large Infants Cohort from South of France
Isabelle Oliver Petita, Emilie Lobineta, Isabelle Gennerob,
Thomas Edouarda, Audrey Cartaulta, Maithé Taubera

aUnité d’Endocrinologie Génétique Maladies Osseuses et
Gynécologie, Hôpital des Enfants, Toulouse, France; bARDMP,
Laboratoire de Biochimie, Institut Fédératif de Biologie, Toulouse
Purpan, Toulouse, France
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Background: Congenital hypothyroidism (CH) is the most
frequent endocrine disease in infants with prevalence ratio in the
range of 1:2000–1:4000 new-borns. The disorder can be
permanent (CHP) or transient (CHT). CH can be classified into
two main groups: Dysgenesis, which accounts classically for
80–85% of cases and dyshormonogenesis for remaining 15–20%.
From the last decade, studies described a upward trend for CH
prevalence and changes in groups’ proportions. Objective: To
determine the updating prevalence of CH, CHP, CHT, dysgenesis,
and dyshormonogenesis in infants confirmed with CH after
newborn screening in a large French region (Midi-Pyrénées 31 000
births/year). Method: Dysgenesis and dyshormonogenesis were
defined as proposed in ESPE consensus and based on neonatal
thyroid ultrasonography, thyroglobulin level, and scintigraphy.
CHP categorised dysgenesis or dyshormonogenesis as infants with
L-T4 replacement necessary after 3 years of life and CHT when L-
T4 replacement is stopped between 1 and 3 years of life, with
normal thyroid lab tests, ultrasonography, and scintigraphy with
perchlorate discharge test. Results: Between November 2002 and
October 2011, 100 new-borns were confirmed with HC after TSH
screening (62% females), Incidence is 1:2828 new-borns. Reparti-
tion was 51 dysgenesis (61% ectopy, 35% athyreosis, and 4%
hypoplasia) and 49 eutopic gland (20 CHP and 29 CHT).
Incidence for CHP (after 3 years) was 1:3983 infants. Congenital
malformations in the whole group were found in 11% of neonates
but none in the dysgenesis group. In the CHP group with
dyshormonogenesis, molecular genetic studies identified seven
genes mutations (NIS, three thyroglobulin, two TPO, and GNAS).
In the CHT group, interestingly 1/3 of new-borns were premature
babies and 2/3 were admitted in neonatal unit. Investigations
confirmed the use of iodized antiseptic in these situations (for
caesarean, neonatal surgery, or umbilical venous catheter).
Conclusion:We found in our large French region a CH incidence
as closed to 1:3000 new-borns, similar to French CH incidence.
We confirmed the trend to an increased proportion of eutopic
gland compared to dysgenesis. When regarding only CHP, this
proportion also remains higher to the one classically described.
P3-1198
Thyroid Function in a Large Group of Obese Children:
Causes and Consequences
Fiorenzo Lupia, Giorgio Radettia, Silvia Longhia, Graziano Grugnib,
Nicoletta Marazzib, Antonio Fanollac, Alessandrio Sartoriod

aDepartment of Pediatrics, Regional Hospital, Bolzano, Italy;
bDivision of Auxology, Istituto Auxologico Italiano, Research
Institute, Verbania, Italy; cDepartment of Biostatistics, Regional
Hospital, Bolzano, Italy; dExperimental Laboratory for
Auxo-endocrinological Research, Milan, Italy

Background: Mild TSH elevations are frequently observed in
obese patients, in the absence of any detectable thyroid disease.
Aims and objective: To evaluate possible causes for the raised
TSH levels and to verify possible biochemical and clinical
consequences of this condition. Methods: We evaluated
779 (325 males/454 females) obese children, chronological age
Poster Presentations



14.38G2.56 (range 5.25 to 18.50), height SDS 0.27G1.04 (range
K3.49 to 4.35), BMI–SDS 2.94G0.59 (range 1.6 to 4.62). After an
overnight fast, they were admitted to the ward, for auxological
evaluation, assessment of body composition by bioelectrical
impedance analysis and energy expenditure by indirect
calorimetry. A blood sample was obtained for the determination
of thyroid function (fT4, TSH, TPOAbs, and TGAbs), inflam-
mation markers (total WBC and the subtypes, C-reactive protein),
metabolic parameters (AST, ALT and yGT, glycaemia, insulin,
total-, HDL- and LDL-cholesterol, triglycerides). An OGTT was
performed for the assessment of glucose tolerance and for the
calculation of the disposition index (ODI). The patients were then
subdivided in two groups according to a TSH value above (group
1) or below (group 2) 4.5 mU/l. Results: Group 1 showed
significantly higher values of AST (24.8G12.2 S.D. vs 22.5G9.6
S.D.; P!0.05), total cholesterol (170.3G28.7 vs 163.3G32.9;
P!0.05), azotemia (28.9G5.3 vs 27.1G5.4; PZ0) and alkaline
phosphatase (168.6G89.7 vs 149.3G87.2; P!0.05). Multiple
regression analysis showed that TSH serum levels was negatively
affected by age (P!0.05) and positively by BMI–SDS (P!0.001)
and total lymphocytes count (P!0.01). Because of the cardiovas-
cular implications we also checked the determinants of cholesterol
serum levels: AST (P!0.01) and TSH (P!0.05) were involved;
however the model explained only 2% of the probability.
Discussion: Fat excess and the consequent inflammatory status
seem to be the main determinants of TSH elevation, probably
through a negative influence on inflammatory cytokines on the
TSH receptor. The raised TSH is a poor predictor of serum
cholesterol levels.
P3-1199
Thyroid Nodules in Children and Adolescents
Gema Grau Boladoa, Maite Perez de Ciriza Cordeub, Andrea
Cerezo Aguirrec, Javier Nuñez Rodriguezc,d, Amaia Vela Sojoa,d,
Amaia Rodriguez Esteveza, Itxaso Rica Echevarriaa,
Concepcion Fernandez Ramosc,d

aPediatric Endocrinology Unit, Cruces University Hospital,
Biocruces, Barakaldo, Vizcaya, Spain; bEndocrinology, Basurto
University Hospital, Bilbao, Vizcaya, Spain; cPediatric
Endocrinology Unit, Basurto University Hospital, Bilbao,
Vizcaya, Spain; dEHU/UPV, Basque Country, Spain

Background: The presence of a thyroid nodule (TN) is a rare
clinical condition during childhood and adolescence. In children,
Table 1. (for abstract P3-1199)

US (cm) Scint PAAF

Case 1 7.5 No Papillary
Case 2 5 Cold Follicular
Case 3 3 Cold No
Case 4 2.5 Hot Follicular
Case 5 2 No No

NR, no recurrence; C, cancer; A, adenoma.
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classically was considered malignant and total thyroidectomy was
recommended whenever a TN was detected or in the case of cold
nodules. There are not long time series in children, but recent
clinical guidelines recommend an initial management as in adults.
Objective and hypotheses: Review TN in children in our area.
Method: Retrospective study (1999–2014) of TN O1 cm in
children (0–15 years) in our area (138 000 pediatric population).
Results: We found 15 TN, determining an incidence of
0.7/100 000 per year. Diagnostic was done by palpation in 40%.
Mean age was 12.6 years and 80% were girls. Thyroiditis was
associated in a 26.7%. Radiation history was related in a 13.3% and
a 46% had familiar history of non-malignant thyroid disease.
Thyroid function was normal in all cases. Long diameter in US was
2.6G1.6 cm. Only in six cases scintingraphy was performed, being
three cold nodules. Fine needle aspiration biopsy (FNAB) and/or
guided aspiration biopsy (GAB) was done in all nodules. Five of
them were considered ‘non benign’ and surgery was indicated.
Malignant diagnostic in macroscopic study was confirmed in four
TN. Conclusion: TN O1 cm is a rare and a serious clinical
condition in children. In this study, 26.6% of TN were malignant.
In children, as in adults, we consider the use of PAAF and/or GAB
always necessary to a correct management of TN.
P3-1200
Trisomy 21 and Thyroid Dysfunction: About 50
Paediatric Cases
Ali el Mahdi Haddama, Soumeya Nora Fedalab, Farida Chentlib,
Djamila Meskinea

aDepartment of Endocrinology Bologhine Hospital, Algiers, Algeria;
bDepartment of Endocrinology, Bab el Oued Hospital, Algiers,
Algeria

Background: Trisomy 21 is a chromosomal abnormality that
predisposes to autoimmune diseases. Among them the thyroid
dysfunction is frequently observed. Objective and hypotheses:
Study the various thyroid diseases in trisomy 21 patients and their
therapeutic management.Method: This is a retrospective study of
50 cases of Down syndrome children with thyroid disease,
collected over a period of 9 years (2006–2015). All children
underwent a complete physical examination, a thyroid balance
(FT4 and FT3 or -TSH TPO and anti us- AC or TSI) and a cervical
ultrasound. Results: There are 34 boys and 16 girls. The mean age
of diagnosis of thyroid dysfunction was 4 years (20 months–15
years). It was hypothyroidism in 46 cases and hyperthyroidism in
GAB Surgery Diagnostic Follow-up

No Total C. papillary NR
No Total C. follicular NR
Follicular Hemi A. follicular Benign
Benign Total C. papillary NR
Papillary Total C. papillary NR
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four cases. The discovery of hypothyroidism was made on the
occasion of a systematic review in 36 cases before signs of
hypothyroidism in ten cases. Hypothyroidism was compensated in
78% with an average rate of 17 pmol/l FT4 and TSH 8.5 mUI/ml.
The anti-thyroid peroxidase antibodies were positive in half the
cases with aspect of thyroiditis at cervical ultrasound. Treatment
with L-thyroxine quickly led to the normalization of TSH.
Hyperthyroidism was discovered following a tachycardia and eye
signs. Hormonal balance showed low TSH (!0.01 mUI/ml) and
high FT4 (mean 40 pmol/l). Cervical ultrasound revealed a
thyroiditis aspect with anti TPO AC positive. There was not
visceral or metabolic complications. The initiation of treatment
with antithyroid drug led to a definite hypothyroidism.
Conclusion: Thyroid disease is common in children with Down
syndrome 21. Hypothyroidism is more common. a systematic
monitoring of thyroid function is necessary.
P3-1201
NKX2-1 (TTF-1) Germline Mutations are not a
Frequent Cause of Congenital Hypothyroidism
due to Dysgenesis
Aidy Gonzalez Nunez, Ariadna Gonzalez del Angel,
Miguel Angel Alcantara Ortigoza, Victor Martinez Cruz

National Institute of Pediatrics, Mexico City, Mexico

Background:Mexico is globally ranked as one of the countries
with the highest incidence of congenital hypothyroidism. There
are few studies that have searched for germinal mutations of
candidate genes, such as NKX2-1, in patients with congenital
hypothyroidism. Objective and hypotheses: i) To search for
NKX2-1mutations in blood samples of patients with confirmatory
diagnosis of congenital hypothyroidism (CH) due to thyroid
dysgenesis (TD). ii) To describe their clinical findings and to
identify cases of minimal gene expression or no penetrance by the
clinical and molecular study of first degree relatives of patients
with an identified NKX2-1 mutation. Hypothesis: NKX2-1
mutations may cause CH due to TD in Mexican population.
Method: This study has an observational, descriptive, transversal
and ambispective design. We included 34 Mexican patients in
which NKX2-1 mutations were searched by PCT, single-strand
conformation polymorphism (SSCP) and Sanger automated
sequencing of the three coding exons. Results: In the 34 patients
included there was a female gender predominance (3.8:1). Most of
our patients had ectopic thyroid (nZ19). We found an abnormal
migration pattern in exon 1 by SSCP in five of our patients, but we
discharged any mutation by exon sequencing. In all of our patients
the analysed sequence of NKX2-1 gene was normal, no mutations
or polymorphisms were found. Conclusion: In this study the high
predominance of CH in Mexican population is not explained by
mutations or polymorphisms in NKX2-1 gene, so further studies
are needed to analyse other genes involved in thyroid develop-
ment, such as NKX2-5 and FOXE-1 to determine their role as a
cause or influencing factor of CH due to TD in our population.
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ACuriousCaseofThyrotoxicCrisis andLowerExtremity
Weakness in a 15 year-Old FemalewithGraves’ Disease
Magdalena Dumin, Khalid Afzal, Carol Macmillan, Dorit Koren

University of Chicago Medical Center, Chicago, Illinois, USA

Background: Thyrotoxic crisis is a rare, emergent complication
of paediatric hyperthyroidism. A rare neurological manifestation of
thyrotoxicosis is thyroidmyopathy.Objective and hypotheses:We
report the case of a female teenager who presented to the Emergency
Department with thyrotoxic crisis and lower extremity weakness. Our
objective is to discuss the course of thyrotoxic crisis and review
potential rare neurological manifestations of thyrotoxicosis and their
non-thyroid differential. Method: History: this 15 year-old African
American female was diagnosed with Graves’ disease at age 14
and had a history of poor methimazole compliance and previous
thyrotoxic crisis complicated by mild pulmonary hypertension.
History also included asthma and chronic lower extremity weakness
of uncertain aetiology. 5 days prior to admission, she developed fever
and congestion and progressed to shortness of breath, sweating,
dizziness, palpitations, weight loss, abdominal pain, vomiting, and
diarrhoea. Exam: Her exam showed tachycardia (170 bpm),
hypertension (147/81 mmHg), mild symmetric exophthalmos, a
diffuse non-tender goitre (transverse diameter 6 cm bilaterally) with
thyroid bruit, hyperdynamic precordium, and 3C DTRs in legs.
Despite professed lower extremity weakness, neurological exami-
nation revealed muscular deconditioning but normal lower extremity
tone, strength, and gait. Work-up: Laboratory workup showed TSH
!0.01 mIU/l (0.5–4.8), FT4 O7.77 ng/ml (0.93–1.6), FT4 by dialysis
15 ng/dl (0.8–1.7), T3 471 ng/dl (80–185), T4 23.6 mg/dl (4.9–13), and
TrAB 34 IU/l (0–1.75). EKG showed sinus tachycardia with a normal
ECHO. Clinical management: She received loading doses of
propylthiouracil (PTU) 500 mg and hydrocortisone (HC) 300 mg
and scheduled PTU 200 mg, atenolol 25 mg, potassium iodide
250 mg, and HC 100 mg. Results: Clinical symptoms improved over
2 days. TFTs decreased to FT4 6.63 ng/dl and T3 123 ng/dl 5 days later
after increase in PTU dose, and she was switched to methimazole
(MMI). Final labs showed FT4 1.53 ng/dl, T3 203 ng/dl, and T4
7.6 mg/dl. Lumbar spine imaging and rheumatologic workup were
negative. Her severe reported weakness was absent on neurological
examination and was deemed to be consistent with conversion
disorder with weakness, attributed in part to a conflictive maternal
relationship, rather than thyrotoxic myopathy. She was discharged to
an inpatient rehabilitation facility on MMI 20 mg daily and atenolol
with plan for thyroidectomy. Conclusion: Our patient presented
with thyrotoxic crisis, which was attributed to a combination of
Graves’ disease, MMI noncompliance, and stress. Her course included
prolonged elevated thyroid hormone levels, possibly due to early
escape from the Wolff-Chaikoff effect. Thyrotoxic myopathy is a rare
cause of muscle weakness in hyperthyroid patients and should be
considered in the differential diagnosis for all thyrotoxic patients
complaining of muscular weakness; however, in this case, the
aetiology of the weakness was cognitive rather than neurological.
Finally, few cases of thyrotoxic crisis have been described in children
and adolescents. As in adults, prompt diagnosis and management
may prevent cardiovascular collapse and CNS dysfunction, but
early escape from Wolff-Chaikoff effect may make treatment
more complex.
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P3-1203
Newborns of Mothers with Graves’ Disease: Survey of
14 Years
Rita Cardoso, Mónica Jerónimo, Joana Serra Caetano, Isabel Dinis,
Alice Mirante

Coimbra Pediatric Hospital, CHUC, Coimbra, Portugal

Background: Graves’ disease (GD) is the most common cause
of hyperthyroidism in fertile woman and can cause fetal and
neonatal hyper or hypothyroidism. It is associated with
transplacental transfer of maternal thyrotropin receptor antibodies
(TRAb). Objective and hypotheses: The main objective of this
study was to characterize the neonates born to women with GD
followed in a pediatric endocrinology reference unit. Method: A
retrospective chart review was done of neonates born to mothers
with GD in the last 14 years. The parameters analysed were:
maternal thyroid function and treatment during or before
pregnancy, sex, gestational age, birth weight, newborn thyroid
function and treatment. Results: Twenty RN neonates (55%
female) were included, of 18 mothers with GD. Median gestational
age was 37.7 (G1.2) weeks, with three pre-terms (35 and 36 weeks),
35% of first gestations. Mean birth weight was 2778.5 g (G437.6),
with one born small for gestational age. One pregnancy was
complicated by pre-eclampsia and in two fetus ultrasound changes
were found (fetal goiter, oligohydramnios and intrauterine growth
restriction). GD was diagnosed 3.1 years (G2.4, nZ16) before the
childbirth. Four mothers were submitted to ablative treatment
with radioiodine. TRAb were elevated in the third trimester
(O1 IU/l; maximum: 40 IU/l) in five pregnancies, four of which
were treated with antithyroid drugs (ATD). Three newborns
presented with hyper and four with hypothyroidism, whose
mothers presented with elevated TRAb late in pregnancy. Half of
the hypothyroid newborns were treated with thyroxine. There was
only one baby with overt hyperthyroidism that was treated with
methimazole for 4 months. Conclusion: There were an elevated
number of newborns of GD mothers with abnormal thyroid
function tests, mostly in uncontrolled mothers during pregnancy
(all with elevated TRAb). We recommend an optimal follow up of
these mothers and the establishment an adequate management
protocol for the neonates.
P3-1204
Use of Liothyronine in a Case of Consumptive
Hypothyroidism Caused by Hepatic Hemangiomas
Shinji Higuchi, Masaki Takagi, Masahiro Goto, Yukihiro Hasegawa

Tokyo Metropolitan Chidren’s Medical Center, Tokyo, Japan

Background: Diffuse or multifocal infantile hepatic heman-
giomas cause consumptive hypothyroidism due to overexpression
of type 3 deiodinase in the endothelium of vascular tumor. Because
type 3 deiodinase converts of T4 to reverse T3 and of T3 toT2, a use
of levothyroxine alone may not maintain normal levels both
fT3 and fT4. T3 therapy in this order has scarcely been reported.
We here present a Japanese case with multifocal infantile
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hemangiomas, whose fT3 and fT4 levels were low and normal
respectively. The low level of fT3 improved with liothyronine
alone. Case report: He was referred to our hospital because of
jaundice at the age of 2 months. He showed no signs of
hypothyroidism except jaundice. On physical examination, the
liver was palpable 3 cm below the right costal margin. Abdominal
ultrasonography showed multifocal hemangiomas in both lobes
of the liver. Blood tests at this time were as follows: serum total
bilirubin 6.4 mg/dl, serum direct bilirubin 0.2 mg/dl, TSH
17.7 mU/ml, fT3 1.96 pg/dl, fT4 1.48 ng/dl. We diagnosed him as
having hypothyroidism due to hepatic hemangiomas. Propranolol
(2 mg/kg per day) and liothyronine (0.1 mg/kg per day) were
started. We used liothyronine alone for hypothyroidism because
only fT3 was decreased. The thyroid hormone requirement was
gradually reduced and the treatment was discontinued at the age of
5 months. At the age of 8 months, His growth and neurological
development were normal for age and he was euthyroid.
Conclusion: A use of liothyronine alone can be useful in some
patients with hypothyroidism caused by infantile hepatic
hemangiomas, especially when their fT3 level is low, compared
to fT4 level.
P3-1205
Subclinical Hypothyroidism in Children and
Adolescents – A 5-year Single-center Follow-up Study
Aneta Gawlika, Kamila Suchc, Aleksandra Dejnerc,
Agnieszka Zachurzoka, Aleksandra Antoszb, Ewa Malecka-Tenderaa

aPediatric Endocrinology and Diabetes, Department of Pediatrics,
School of Medicine in Katowice, Medical University of Silesia,
Katowice, Poland; bPediatric Endocrinology and Diabetes,
Department of Pediatrics, Upper-Silesian Pediatric Health Center,
Katowice, Poland; cMedical Students’ Scientific Association,
Katowice, Poland

Background: Most experts agree that subclinical hypothyr-
oidism (SH) represents early, mild thyroid failure, however there
are controversies about the evolution of SH over time. Objective
and hypotheses: The aim of the study was to analyse the
dynamics of thyroid dysfunction in children initially referred as
patients with SH. Method: During the period January 2010 –
January 2015, 258 unselected consecutive SH patients (140 girls),
who met the criteria of SH: serum TSH concentration above the
upper limit of the reference range with fT3 and fT4 concentration
within their reference range, were studied in one clinical center.
Thyroid examination (clinical and ultrasound), laboratory tests
(TSH, fT4, fT3, anti-TPO, anti-TG Ab) were carried out at least
once in each patient. Those individuals on pharmacological
intervention that might interfere with natural evolution of SH
(amiodarone, antiepileptic agents, glucocorticoids) were excluded.
Results: The mean age at SH diagnosis was 7.30 years (S.D. 5.44,
medium 7.09 years; range: 0.0–17.86 years). SH girls were older
than boys but not significantly (7.66G5.51 v 6.89G5.34; PZNS).
In 25 (9.7%) patients there was positive family history. On the
basis of follow-up study it was found that out of 258 SH patients,
23 (8.9%) had positive thyroid autoantibodies and Hashimoto
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thyroiditis was diagnosed. Eleven (4.3%) patients developed
hypothyroidism, but only in two of them TSH levels were below
10 mU/l initially. Conclusion: Our data confirmed that only a
small percentage of children with SH can proceed to overt
hypothyroidism.
P3-1206
The Difference between Cord and Filter Paper TSH
Level in Congenital Hypothyroidism Screening
Programme
Fahad Aljuraibah, Ali Alothaim, Wafa Aleyaid, Angham Almutair

King Abdulaziz Medical City, Riyadh, Saudi Arabia

Background: Neonatal thyroid screening is considered one of
the best cost-effective tool to prevent mental retardation in
population. Different strategies are suggested for thyroid hormone
estimation in the sample obtained at birth using cord blood or later
in neonatal period. In King Abdulaziz Medical City, cord TSH is
the screening tool to detect congenital hypothyroidism cases with
a cut off value of 30 MIU/l considered positive result. In 2011,
newborn screening programme was started and TSH in heel prick
with a cut-off value of 20 uU/l was part of the programme.
Objective and hypotheses: The aim of this study is to compare
the sensitivity and specificity of cord blood TSH and heel stick
TSH in detecting congenital hypothyroidism. Method: All
deliveries conducted at King Abdulaziz Medical City in Riyadh
region KSA during the period from May 2011 to May 2013 were
included in this study. Both cord blood and heel stick samples for
TSH were collected from each delivery for screening. Results:
A total of 17729 neonates were screened, of those seven were
diagnosed to have congenital hypothyroidism. All of the cases were
detected by both cord and heel stick TSH level. 305 neonates had
positive heel-stick TSH result (sensitivity 100% and specificity
98.32%), 88 neonates had positive cord TSH result (sensitivity
100% and specificity 99.55%). Conclusion: Both cord and heel-
stick TSH detects all the cases of congenital hypothyroidism. Cord
TSH is superior than heel stick as false positive rate was around
three times higher in heel stick compared with cord TSH.
P3-1207
Neonatal Hyperthyrotropinaemia – Watchful Waiting
vs Treatment: Experiences from a Tertiary Centre
Caroline Ponmania, Catherine Petersb, Shirley Langhamb

aBHRUT, London, UK; bGreat Ormond Street Hospital, London, UK

Background: Neonatal hyperthyrotropinaemia (HT) is
defined by elevated TSH and normal fT4. HT is an increasingly
common diagnosis and may be transient or permanent. There is a
often a diagnostic dilemma whether to treat to prevent subclincal
hypothyroidism or to wait thereby avoiding the risks of iatrogenic
hyperthyroidism. Objective and hypotheses: To examine a
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large population of infants referred to a tertiary centre over one
year and determine prevalence, sex distribution and natural course
of neonatal HT. In our study HT resolved in 76% of infants. We
recommend watchful waiting with thyroid function tests repeated
every 2 weeks. Method: A 1 year retrospective study was
conducted at Great Ormond Street Hospital between 2012–2013.
Neonates with an abnormal screening test and a raised TSH
(6–20 mU/l) and a normal fT4 on confirmatory tests were
included.149 babies were referred to the hospital with abnormal
newborn screening tests. 123 had congenital hypothyroidism, 26
had neonatal hyperthyrotopinaemia. TFT’s were tested every 2
weeks in neonates with HT. Information was provided to parents
about the importance of testing. Thyroid antibodies were
evaluated in all babies with HT and were found to be negative.
Thyroid scan was done when TSH was more than 15 mU/l and
showed evidence of dyshormonogenesis in one. All babies were
born at term. There was a male predominance (17/26). HT
resolved in 8 weeks in 17 babies and in 12 weeks in three babies. six
babies were started on thyroxine. Results and conclusion: A
diagnosis of HT was made in 17% of babies evaluated for an
abnormal screening test in this study. In most cases HTappears to
be transient, resolving in 76%.In the event of TSH rising above
20 mU/l, TSH remaining static or TSH and fT4 decreasing
correspondingly we started treatment (24%).We recommend
watchful waiting in neonatal HT.
P3-1208
Congenital Central Hypothyroidism due to a
Homozygous Mutation in the TSHB Gene – Just Think
about It!
Monika Flurya, Andrea Naekea, Nataliya Di Donatob, Gabriele Hahnc,
Angela Huebnera

aDepartment of Paediatrics, Universitätsklinikum Carl Gustav
Carus, Technical University Dresden, Dresden, Germany; bInstitute
of Clinical Genetics, Technical University Dresden, Dresden,
Germany; cDivision of Paediatric Radiology, Universitätsklinikum
Carl Gustav Carus, Technical University Dresden, Dresden,
Germany

Background: Congenital primary hypothyreoidism occurs in
about 1 of 3 600 life births and is usually detected with newborn
screening. Early levothyroxine treatment is the prerequisite for
normal psychomotor development of affected children. However,
patients suffering from congenital central hypothyroidism are
missed by the screening procedure, which may lead to delayed
diagnosis and therapy. In very rare cases central hypothyroidism is
caused by isolated TSH deficiency due to mutations in the TSHB
gene. Case presentation: A 1.5 year old boy of non-
consanguineous parents presented at the age of 5 months because
of feeding problems and weight loss. On admission he was in poor
condition and suffered from a severe RSV infection requiring
artificial ventilation. He had pale skin, umbilical hernia, short
stature and marked developmental delay. The boy had already
been hospitalized twice because of icterus prolongatus, meteorism
and feeding problems, unfortunately without recognition of the
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severe hypothyroidism. A very low TSH (0.17 mU/l) in com-
bination with unmeasurable fT4 and T3 led to the suspicion of
isolated TSH deficiency. Sequencing revealed a homozygous
mutation c.373delT; p.Cys125Valfs*10 in the TSHB gene.
Interestingly, this particular mutation (formerly named C105V
or 313DT) has already been described as a homozygous mutation
in a couple of German families without obvious consanguinity,
indicating a founder mutation. Levothyroxine treatment was
immediately started. At age 14 months Bayley scales of infant
development revealed a developmental age of 9–10 months, absent
speech but fortunately no hearing deficit. Conclusion: Central
hypothyroidism is still a clinical challenge, as it is not detected in
newborn screening. Paediatric endocrinologists should therefore
advice their paediatric colleagues about this syndrome and its
clinical picture. TSHB gene mutations should be considered in
cases with very low TSH with preservation of other pituitary axes
and normal pituitary MRI.
P3-1209
A Case of Acute Suppurative Thyroiditis with Piriform
Sinus Fistula Treated with Chemocauterization Using
Trichloroacetic Acid
Kyung Lae Son, Heung Sik Kim

Keimyung University School of Medicine, Daegu, Republic of Korea

Case presentation: A 23 months-old girl visited the hospital
because of fever and left neck mass. She was diagnosed as acute
suppurative thyroiditis with piriform sinus fistula. Thyroid
sonography showed perithyroidal abscess formation and thyroid
scan showed decreased uptake of Tc-99 m pertechnate of both
thyroid glands. Magnetic resonance imaging of neck suggested
infected 3rd and 4th branchial cyst. And there was tiny fistula
between thyroid and piriform sinus on barium esophagogram.
Streptococcus gordonii was isolated on needle aspiration culture.
Conclusion: We report a case of acute suppurative thyroiditis
associated piriform sinus fistula, she was treated with chemocau-
terization using trichloroacetic acid and antibiotics.
P3-1210
Thyroid Dysfunction in Children with Trisomy 21:
When Subclinical Hypothyroidism should be
Treated?
Elena Sukarova-Angelovskaa, Mirjana Kocovaa, Tatjana Zorcecb

aDepartment of Endocrinology and Genetics, University Pediatric
Clinic, Skopje, Macedonia; bPsychophysiology Department,
University Pediatric Clinic, Skopje, Macedonia

Background: Thyroid dysfunction is well-established feature
in children with Down syndrome (DS). There are several reasons
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for both clinical (CH) or subclinical (SH) hypothyroidism in these
children- thyroid dysgenesis and dyshormonogenesis early in life,
thyroid insensitivity to TSH; or autoimmune disease during school
age. Objective and hypotheses: Evaluation of thyroid function
in children with DS. Method: Thyroid function from 80 children
with DS was evaluated. The cohort was divided according age and
type of thyroid dysfunction. TSH and T4 were taken in all, while
ultrasonographic evaluation was made if elevated TSH was found.
Various developmental tests according age were made in all;
re-evaluation was made in the group of SH or when starting the
therapy with L-thyroxine. Results: Impaired thyroid function was
found in 25% of patients, from which 3 (3.7%) had congenital
hypothyroidism detected on neonatal screening, the remaining 7
(8.7%) developed CH within the first 2 years. SH was noticed in 10
(12.5%) respectively. There was dysgenetic thyroid (hypoplastic,
ectopic or unilobulated) in 30% of hypothyroid children. The
children with SH were followed up for at least 3 years, of which 4
had improved thyroid function, and in six elevation of TSH and
decrease of fT4 occur where therapy was given. In latter group
developmental tests worsen at least 6 months before elevation of
TSH; after establishing the therapy they showed better results.
According age, there were two peaks of onset of hypothyroidism-
one in 2nd year -mostly children with thyroid dysgenesis, and one
in 13th year of age, where thyroid antibodies were negative in
majority of cases. Conclusion: Thyroid dysgenesis seems to have
major role in developing clinical hypothyroidism in children with
DS at birth or early childhood. Frequent follow up of thyroid
parameters, ultrasonographic finding and developmental tests are
needed in order to begin with therapy on-time.
P3-1211
Rectal Diluted Levothyroxine for the Treatment of
Neonatal Hypothyroidism: An Alternative Route of
Administration
Marina Ybarra, Claudia Pinheiro, Nuvarte Setian, Durval Damiani,
Vae Dichtcekennian

Instituto da Criança – HC – FMUSP, São Paulo, Brazil

Background: Most individuals with neonatal hypothyroidism
present clinically asymptomatic or with few symptoms. Early
treatment with oral levothyroxine prevents complications related
to this disorder. We report a case of a male infant with Short Bowel
syndrome (SBS) and congenital hypothyroidism (CH) treated with
rectal levothyroxine. Case and presentations: A male patient
with previous gastroschisis underwent multiple surgical
approaches for small bowel resection and developed SBS. We
suspected of CH when he was 4 months old because of jaundice
(direct bilirubin up to 59 mg/dl), the absence of evacuation, oral
diet intolerance and intestinal dysmotility. The diagnosis was
confirmed after a TSHZ34.45 mIU/mL and a fT4Z0.64 ng/dl. As
fasting was necessary because of SBS, we started rectal diluted
levothyroxine. After 4 weeks, the patient had spontaneous bowell
movements, improvement of jaundice, and direct bilirubin of
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4.62 mg/dl, fT4Z1.34 ng/dl and TSHZ0.75 mIU/l. Conclusion:
In the present case the patient was on fasting because of SBS.
An alternative route for drug administration was warranted. We
empirically prescribed rectal diluted levothyroxine because
intravenous and suppository levothyroxine were not available.
This method proved to be safe and effective on improving the
patient clinical status besides normalizing fT4 and TSH.
P3-1212
Goitre in Childhood and Adolescence; Clinical Course
and Associated Factors for Thyroid Autoimmunity or
Isolated Nonautoimmune Hyperthyrotropinemia
So Youn Kima, Hae Woon Junga, Kyung A Jeonga, Keun Hee Choia,
Gyung Min Leeb, Hwa Young Kimc, Young Ah Leea, Choong Ho Shina,
Sei Won Yanga

aSeoul National University Children’s Hospital, Seoul, Republic of
Korea; bKonyang University Hospital, Daejeon, Republic of Korea;
cKangwon National University Hospital, Chuncheon, Republic of
Korea

Background: Simple goitre (SG) and autoimmune thyroid
disease (AITD) are the two most common causes of goiter in
children. Objective and hypotheses: The prevalence of thyroid
dysfunction, AITD, and SG at the time of goiter diagnosis was
investigated. The natural course of SG was studied and factors
related to the development of AITD and/or thyroid dysfunction
were analysed. Method: A retrospective review of 1,225 patients
(1071 females, 5.0–17.9 years) initially diagnosed with goiter was
performed. Anthropometrics, pubertal status, goitre grade, and
family history of thyroid disease were investigated. SG was defined
as a euthyroid goitre without pathologic cause after exclusion of
AITD or isolated nonautoimmune hyperthyrotropinemia (iso-
NAHT). Results: At initial diagnosis, 29% of children showed
thyroid dysfunction and/or AITD (euthyroid AITD (8.1%), hyper
or hypothyroid AITD (14.2%), and iso-NAHT (6.7%)). Despite
being initially euthyroid, the AITD group had a higher risk of
subsequent medication when compared to the SG group (19.2% vs
0.8%, P!0.001). Hashimoto’s thyroiditis (HT) and iso-NAHT
developed in 18.5% and 13.7% of those initially diagnosed with SG
after 1.8G1.1 and 1.5G1.2 and years respectively. Compared to
the persistent SG group, the HT group showed proportionally
greater family history (50.0% vs 28.0%, PZ0.005) and increasing
size of goiter (15.2% vs 5.4%, PZ0.024). The iso-NAHT group had
higher baseline thyrotropin levels (2.9G0.9 vs 2.0G0.8, P!0.001)
, greater proportion of patients with increasing goitre size (18.2%
vs 5.4%, PZ0.01) and overweight or obese (35.3% vs 18.1%,
PZ0.026) patients. Conclusion: Thyroid dysfunction and/or
AITD were detected in one-third of children at initial diagnosis of
goiter. Judging from higher risk of subsequent medication in
euthyroid AITD patients, thyroid autoimmunity should be
checked at diagnosis and during follow-up. During follow-up of
SG, thyroid dysfunction or AITD can develop in one-third of
patients, especially in those with family history of thyroid disease
or increasing goitre size.
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Hyperthyroidism in Children and Adolescents:
Causes, When and How to Treat – A Tunisian
Experience
Essaddam Leı̈la, Kallali Wafa, Guedri Rahma, Fitouri Zohra,
Matoussi Nadia, Ben Becher Saayda

Children Hospital Bechir Hamza of Tunis, Service PUC, Tunis,
Tunisia

Background: Hyperthyroidism is considered to be rare in
children; its clinical profile is different and the most cause is
Grave’s disease (GD). Objective and hypotheses: To evaluate
clinical features and evolution of childhood hyperthyroidism.
Method: Longitudinal retrospective study of children diagnosed
with hyperthyroidism in an endocrinology unit in a children
hospital in Tunisia. Results: Seven cases of hyperthyroidism were
identified from 2000 to 2015 with a sex-ratio of five girls for two
boys. The patients’ average age at diagnosis was 6.3 years (7 days–
10 years). Appearing symptoms were dominated by goiter in six
cases, tachycardia in five cases, exophtalmia in four cases and loss
of weight in two cases. In the laboratory evaluation, we highlight:
TSH suppression in six/seven patients, raised fT4 in all patients;
Trab were elevated in three cases, elevated titles of antiperoxidase
were found in three cases. In the imaging evaluation, the thyroid
gland was homogenous and diffusely enlarged in three cases,
normal in one case and multinodular in two cases. Causes of
hyperthyroidism were dominated by Grave’s disease in 5 children
associated with Down Syndrom in one case and with coeliac
disease in another one. Other causes were thyroı̈ditis (one case)
and a rare case of resistance to the thyroid hormones confirmed by
molecular biology. All the patients except the one with resistance
to the thyroid hormones received a drug therapy. The remission
was obtained under carbimazole in two patients. Other patients
have been treated for more than 2 years. Additional treatment with
b-blockers have been used in 3 patients. No iodine or surgical
treatment have been made. The patient with resistance to thyroid
hormones do not receive any treatment. Conclusion: Grave’
disease is the most common cause of hyperthyroidism in children.
Nevertheless, we shouldn’t forget more rare aetiologies. Treatment
is based on antithyroid drugs (ATD) with a low remission rate.
The use of scores for identification of predictive factors of the risk
of relapse after ATD treatment will lead to improvements in
patient management.
P3-1214
Massive Pericardial Effusion and Short Stature
Caused by Autoimmune Hypothyroidism in
9-Years-Old Dyspneic Girl
Heon-Seok Hana, Jae-Hong Yub, YunHee Gyona

aChungbuk National University College of Medicine, Cheongju,
Republic of Korea; bJoy Children’s Hospital, Daejeon,
Republic of Korea.
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Background: Massive pericardial effusion is uncommon
complication of acquired hypothyroidism in children, and prompt
drainage should be performed for impending tamponade.
Thyroxine supplementation improves all clinical signs except
profound growth failure, resulting poor catch-up growth. Case
presentation: 9 years 11month old girl was brought to emergency
room with sudden worsening dyspnea for 1 day. Previously
healthy girl showed weight increase of 10 kg during recent 1 year,
and hypercholesterolemia was found during school health exam.
She looked short and chubby with height 120 cm (!3rd
percentile), weight 30 kg (25th percentile) and BMI 20.8 (90w95
percentile). Her vital was as follows; respiration 22/min, pulse
65/min, BP 105/57 mmHg. She was prepubertal without goiter.
Chest radiogram showed cardiomegaly, EKG was low-voltage.
Echocardiogram showed massive effusion with fluctuating mitral
inflow, reflecting impending tamponade. Effusion was drained by
closed pericardiostomy. The effusion was exudate containing
protein 5.6 g/dl, glucose 79 mg/dl, WBC 80/uL (mononuclear cell
90%) and LDH 460 IU/l. Bacterial and viral studies were all
negative. Serum total cholesterol was 526 mg/dl with LDL-
cholesterol 476 mg/dl. TFT showed hypothyroid with TSH
O50 uU/ml, fT4 0.27 ng/dL. Thyroid autoantibodies were positive
with anti-thyroglobulin Ab 154 IU/ml, anti-peroxydase Ab
282 IU/ml and TSH receptor Ab O 40 U/l. Thyroid scan revealed
nearly non-visualization of left lobe. Thyroxine was replaced with
no recurrence of pericardial effusion. During 1st year of thyroxine
therapy, growth velocity (GV) was 11.1 cm/year and height-S.D.s
increased from K2.61 to K1.65 with rapid bone age (BA)
progression (9.0–10.5 years). GV during next 6 months was
decreased to 7.8 cm/yearr, but BA progressed rapidly to 11.5 years.
Due to the anxiety of poor catch-up growth, growth hormone was
tried for 6 months, resulting increased GV of 12.6 cm/year, and
height-S.D.s of K1.10 at the end of 2nd yearsr treatment.
Conclusion: Primary hypothyroidism should be included in the
etiologic evaluation of massive pericardial effusion, especially
associated with relative bradycardia. Additional growth promoting
therapy should be considered for incomplete catch-up growth in
prolonged hypothyroidism during thyroxine supplementation.
P3-1215
Prevalence of Goitre and Thyroid Nodule and
Analysis of the Association between Anthropometric
Measurements and Thyroid Volume in Children
Sultan Kaba, Murat Doğan, Keziban Bulan, Aydın Bora,
Alpaslan Yavuz, Muazzez Didin, İlyas Dündar

Yuzuncu Yil University, Van, Turkey

Objective: To determine the prevalences of goitre and thyroid
nodule, and to analyse the associations among age, gender,
anthropometrics and thyroid volume in school children.
Materials and method: Schools governed by Ministry of
Education in Van province were included into the study.
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Sonographic evaluations of thyroid glands were performed in
children aged 6–17 years, and weight, height, waist circumference,
hip circumference, and skinfold thickness were measured in
subjects. Results: Overall, 2 284 school children were included to
the study. Median age was 11.08 years in participants. When the
association between age and goitre prevalence was analysed
according to World Health Organization parameters, it was found
that 10.2% of children and adolescents had goitre and 0.8% of
these had a nodule. These ratios were 9.4 and 1% among
girls whereas 11.3 and 0.7% in boys respectively. Conclusion:
It was seen that iodine deficiency is still endemic in Van province.
In addition, to best of our knowledge, this is the first study
showing the relationship between triceps skinfold thickness and
thyroid volume.
P3-1216
Hyperfunctioning Thyroid Nodule in an Adolescent
Inka Baus, Paul-Martin Holterhus

UKSH Ambulanzzentrum, Kiel, Germany

Background: In adults, autonomously functioning thyroid
nodule (AFTN) rarely require cytologic evaluation and hyperthyr-
oidism is often treated with radiojod (131J). In children and
adolescents with AFTNs thyroid carcinoma was identified in about
10%. Results: An 17-year-old adolescent presented with
symptoms of hyperthyroidsm. She suffered from agitation and
headache. Thyroid function tests revaled a suppressed TSH
(0.10 mIU/ml (reference range 0.51–4.3)), fT3 elevated with
4.9 ng/l (reference range 2.3–4.2) and normal fT4 11.8 ng/l
(reference range 8.9–17.6). Her height was 163 cm (K0.8 S.D.),
her weight 64 kg, BMI 24.3 kg/m2 (C1.0 S.D.). Blood pressure was
125/76 and heart rate 80. She had a visible swelling of the left lobe
of her thyroid with a palpable compact nodule. No lymph nodes
were palpabel. Further clinical examination was without patho-
logical findings. No change in her weight or bowel habits was
noted. Her medical history was unremarkable, no history of
radiation exposure. TSH-receptor-antibodies were negativ, Calzi-
tonin was not elevated (1.58 ng/l (reference range 5.17–9.82)).
Thyroglobulin was elevated with 725 mg/l (reference range: 3.5–
77). The thyroid ultrasonography showed a large hypoechoic
tumour with cystic transformation 3.6!2.3!1.7 cm in the left
lobe. Treatment was started with carbimazole 10 mg/day.
Hemithyroidectomy was perfomed and histopathologic analysis
revealed a benign follicular adenoma, diameter 3.1 cm.
Conclusion: We describe an adolescent with a hyperfunctioning
thyroid nodule due to a follicular adenoma. Hemithyroidectomy
was performed because of the visible nodule and the nodule size.
Presence of a palpable nodule and large nodule size are associated
with an increased risk for malignancy. Detection of an AFTN in
children and adolescents does not rule out the possibility of
thyroid cancer. Surgery may serve as therapy and diagnostic tool.
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P3-1217
Subclinical Hypothyroidism in Children and
Adolescents: About a Study of 25 Cases
Soumeya Nora Fedalaa, Ali El Mahdi Haddamb, Leyla Ahmed Alia,
Djamila Meskineb, Farida Chentlia

aDepartment of Endocrinology, Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology, Bologhine Hospital,
Algiers, Algeria

Background: The hypothyroidism is defined by an elevated
TSH with normal fT4 and the absence of symptoms of hormonal
deficiency. In children and adolescents, it is mainly due to chronic
thyroiditis or radiotherapy for cervical cancer. Objective and
hypotheses: Assess clinical, etiological and evolutionary charac-
teristics of subclinical hypothyroidism in children and adolescents.
Method: This is a retrospective and prospective study of 25 cases
of children and adolescents with subclinical hypothyroidism. All
patients underwent a clinical examination, hormonal assment:
FT4, TSHus, AC anti TPO, cervical ultrasound and lipid
exploration Clinical and laboratory tests were performed annually.
Results: The average age is 8 years (six–ten) in children (eight
girls, five boys) and 14.5 years among adolescents (seven girls and
six boys).The reason for consultation was -In children: stature
delay (50%) and goitre (50%). In Teenagers: Goitre (40%), signs of
hypothyroidism (20%), a systematic exploration (40%); 60% of
patients had a goitre with positivity for anti TPO AC. Patients
without goitre had no markers of autoimmunity. The clinical exam
was normally except for a stature delay in 30% and asthenia in
10%. The lipid profile was normal in all cases. The mean TSH was
8.8 m/l (4.5–10). Etiological, it was a Hashimoto thyroiditis in 60%
of cases and a post radiotherapy hypothyroidism in 15% of cases.
No etiology was found in the other cases. Monitoring patients
revealed after a mean follow of 6yrs the transition to frank
hypothyroidism in 30% of cases, normalising hormone function in
40% of cases and stabilization in the remaining cases. Conclusion:
Subclinical hypothyroidism is a rare disease in the child and
adolescent. Its development is characterised in most cases by a
normalisation of TSH or its stability. In a few cases a frank
hypothyroidism appears.
P3-1218
Effects of Subclinically Hypothyroidism on
Haemorheological Parameters in Paediatric Population
Yasemin Isik Balcia, Sebahat Yilmaz Agladioglub, Kadir Agladiogluc,
Emine Kilic Toprakd, Ozgen Kilic Erkekd, Bayram Ozhanb, Aziz Polata,
Melek Bor Kucukatayd

aDepartment of Pediatric Hematology, School of Medicine,
Pamukkale University, Denizli, Turkey; bDepartment of Pediatric
Endocrinology, School of Medicine, Pamukkale University, Denizli,
Turkey; cDepartment of Radiology, School of Medicine, Pamukkale
University, Denizli, Turkey; dDepartment of Physiology, School of
Medicine, Pamukkale University, Denizli, Turkey
566
Objective: Subclinical hypothyroidism (SH) prevalence in the
paediatric population is reported between 1.7 and 9.5%. Results of
the adult studies on SH showed that long term SH had negative
effects on atherosclerosis, dyslipidaemia, insulin resistance and
cognitive functions. The decision about treatment of SH in
paediatric patients is still a matter of debate. None of the consensus
statements published about the management of SH addressed the
issue of SH in the paediatric population. Haemorheology, a branch
of biorheology focuses specifically on blood and its interactions in
both macro- and microcirculation under the influence of the
applied constraints. Blood flow, RBC deformability and aggrega-
tion are main components of haemorheology. Effects of
hypothyroid on haemorheology of patients had widely attracted
the attention of researchers during last decade. The present study
has been planned with the purpose to determine the effects of
subclinically hypothyroidism on haemorheological parameters.
Method: 53 children with SH and 31 euthyroid healthy children
(control group) were enrolled in the study. The groups had similar
age, gender, puberty and BMI. Patients with obesity, chronic illness
and other endocrine disorders were excluded. Venous blood
samples were drawn after 8 hours of fasting and haemorheological
parameters were carried out within 3 h after blood collection.
Results: The haemorheological parameters of SH group and
healthy group shown in Table 1 and Table 2. These results indicate
that haemorheological parameters are changing in children with
SH. Conclusions: The results of this study showed that SH is
associated with haemorheological changes in children.
P3-1219
Unilateral Graves’ Disease in an Adolescent: Case
Report
Beray Selver Eklioglua, Mehmet Emre Atabeka, Nesibe Akyurekb,
Gungor Tastekinc

aDivision of Pediatric Endocrinology and Diabetes, School of
Medicine, Necmettin Erbakan University, Konya, Turkey; bClinic of
Pediatric Endocrinology, Konya Research and Training Hospital,
Konya, Turkey; cDepartment of Nuclear Medicine, School of
Medicine, Necmettin Erbakan University, Konya, Turkey

Background: Graves’ disease is a rare autoimmune thyroid
disease that characterized by hyperthyroidism, diffuse goitre and
ophthalmopathy. It generally involved both lobes of the thyroid,
unilateral involvement was rare. Case report: A 18 year old girl
presented with weakness, alopecia, menstruel irregularity. In
physical examination moist skin, increased pulse rate (116/min)
and enlargement of the right lobe of the thyroid was determined.
Her blood pressure was 130/88 mmHg, weight was 60 kg
(0.39 S.D.s), height was 158.5 cm (K0.71 S.D.s), BMI was 23.88
(0.70 S.D.s).No eye signs were detected. Thyroid function tests were
TSH 0.19 mU/l, fT4 2.08 ng/dl, fT3 5.43 pg/ml, thyroid micro-
somal antibody 724 mU/l, thyroglobulin antibody 468 mU/l, TSH
receptor antibody was elevated.Other laboratory investigation was
normal. Tc99m pertechnetate scintigraphy revealed that uptake of
the radioisotope was increased in the right lobe of the thyroid
gland. In ultrasonography a non-nodular, enlarged, and
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heterogeneous right lobe was shown. The left lobe of the thyroid
was shown as normal size in ultrasonography and supressed in
scintigraphy. Unilateral Graves disease was considered. Methima-
zole and propranolol were started. Conclusion: To our knowledge
unilateral involvement of the thyroid gland is a rare presentation
of Graves’ disease. Functional or structural differences of the two
lobes may be responsible. We reported a case of Graves’ disease
presenting with unilateral involvement of the thyroid gland.
P3-1220
Transient Hyperthyroidism Associated with a Thyroid
Nodule
Alejandro Vargas Pieck, Diego Yeste Fernández, Marta
Garrido Pontnou, Marı́a Clemente León, Ariadna Campos Martorell,
Antonio Carrascosa Lezcano

Vall d’Hebron University Hospital, Barcelona, Spain

Introduction: Developing an acute onset thyroid nodule is
rare in children and usually associates with infectious or neoplastic
disease; when linked to hyperthyroidism, the most likely diagnosis
is toxic adenoma. Clinical description: 9-year-old boy with no
relevant medical history was seen at the emergency department for
acute cervical pain and tumor involving the left thyroid lobe with
no inflammatory signs or history of trauma. Physical examination
revealed no fever, normal BP and no exophthalmos. A nodule
without clearly defined borders could be palpated. No lymphade-
nopathies were detected. Additional Examinations: Neck ultra-
sound: Well-defined heterogenic nodule measuring 3.3!2.5!
2.4 cm involving the left thyroid lobe, with no Doppler signal, and
probable hematic content. Analgesic and antibiotic treatment was
initiated owing a suspected spontaneous hemorrhage. Over 72 h,
the patient developed nervousness, insomnia and palpitations with
no evident change in the nodule’s external appearance. HR:
90 bpm, BP 110/70 (95 p). Normal CBC and general biochemistry.
Thyroid function: TSH 0.019 mU/l (0.64–6.27), fT3 9.81 pg/ml
(2.3–4.2), fT4 2.44 ng/dl (0.8–1.76), thyroglobulin: 3241 pg/ml (0–
55). Treatment was started with beta-blockers. Pertechnetate
scintigraphy: low thyroid uptake, almost abolished in the involved
region. FNA: scant non-diagnostic cellular material. Thyroid
function 15 days after presentation: TSH 0.016 mU/l, fT3

4.82 pg/ml, fT4 1.32 ng/dl, thyroglobulin: 857 pg/ml. Gradual
reduction in US measured nodule size also showing contents
changing from anechoic to hypoechoic, favoring a hematic nature.
One month post-presentation thyroid function had normalized:
TSH: 2.2 mU/l, fT3: 3.51 pg/ml, fT4: 0.95 ng/dl, thyroglobulin:
90.1 pg/ml. Owing a persistence of the nodule, a hemithyroidect-
omy was indicated. Histopathology: hyperplastic residual nodule
with widespread signs of previous hemorrhage. Comments:
Although transient hyperthyroidism is very rare in children, it has
been described in early stages of Hashimoto’s thyroiditis and in
intoxications with exogenous thyroid hormones. The release of
thyroid hormones due to spontaneous hemorrhage appears to
have caused the transient hyperthyroidism in our patient.
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Hyalinizing Trabecular Tumour of Thyroid Gland in
17-Year-Old Boy – Case Report
Beata Sawickaa, Janusz Dzieciolb, Artur Bossowskia

aDepartment of Pediatrics, Endocrinology, Diabetology with the
Cardiology Division, Medical University in Bialystok, Bialystok,
Poland; bDepartment of Human Anatomy, Medical University in
Bialystok, Bialystok, Poland

Background: Hyalinizing trabecular tumour is a rare, begin
thyroid neoplasm, which shares some histologic features with
thyroid papillary carcinoma or medullary carcinoma. Sometimes it
is misdiagnosed as papillary carcinoma on fine-needle aspiration
cytology (FNAC). The aetiology of hyalinizing trabecular tumour
is unknown. The tumour may arise in a background of chronic
lymphocytic thyroiditis, multinodular goitre, or after radiation
exposure. Hyalinizing trabecular adenoma (HTA) is predomi-
nantly diagnosed in middle-aged women. In children it is casuistic
Case presentation: We present the case of 17-year-old boy, who
was diagnosed in our Outpatient Clinic of Endocrinology due to
an asymptomatic left neck mass suggestive of a thyroid tumour.
Clinical examination confirmed the diagnosis of the nodule within
the left lobe of thyroid gland, without lymph nodes metastases.
Serum thyroid hormones and thyroid antibodies were in normal
range. An ultrasound of the neck confirmed the presence of solid
nodule measuring 38.7!24.5!28.7 mm and mixed blood flow
(with predominance of peripheral flow) within nodular change. In
elastography this nodule was tough (typical for malignancy) with
elasticity index ROI1/ROI2Z5. A papillary thyroid carcinoma
(PTC) was diagnosed by FNAC. Total thyroidectomy was
performed, with hypothyroidism as a post-surgical result.
Immunohistochemistry was positive for thyroglobulin but
negative for calcitonin, eliminating the possibility of medullary
carcinoma. The cells of tumour had a Ki-67 reactivity at the cell
membrane and cytoplasm, characteristic of hyalinizing trabecular
tumour. There was no area of focal capsular invasion. A final
pathological diagnosis of hyalinizing trabecular adenoma was
reported. The patient’s treatment with an ablative dose of
radioactive iodine was redundant. Now he is euthyroid with
thyroid replacement and has no evidence of recurrence at 6
months of follow-up. Conclusion: In conclusion, distinction of
hyalinizing trabecular adenoma from thyroid papillary carcinoma
in cytologic specimen is very difficult. Diagnosis of a thyroid
tumour determinate appropriate management.
P3-1222
Seven Cases with Williams Beuren Syndrome:
Endocrine Evaluation and Long-Term Follow-Up
Ayla Güvena,b

aPediatric Endocrinology Clinic, Göztepe Education and Research
Hospital, Istanbul, Turkey; bDepartment of Pediatrics, Medical
Faculty, Amasya University, Amasya, Turkey
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Objectives: Hypercalcaemia, hypothyroidism, and early
puberty are the most common endocrine disorders defined in
Williams-Beuren syndrome (WBS). Here, endocrine evaluation
and long-term follow-up of seven patients with WBS are given.
Methods: Data were obtained from patient’s medical records.
WBS was diagnosed by demonstration of the deletion on
chromosome 7 by using FISH method (7q11.23). OGTT were
performed in four patients. Thyroid ultrasonography was
performed. LT4 was started in patients with hypothyroidism and
WBS. Results: Six patients were male. Age at diagnosis WBS was
1.04 (3.47) a decimal-year. They all had mild hypercalcemia (9.9–
11.1 mg/dl). Three of them had overt hypothyroidism while
subclinical hypothyroidism were detected in three patients ((0.66
(5.77) decimal-year). At the diagnosis, serum TSH was 10.5G
6.3 mIU/ml and fT4 was 0.9G0.1 ng/dl. LT4 was started at 5G
3.9 mg/kg. Four patients had thyroid hypoplasia and thyroid
agenesis had one. GH deficiency was determined in one patient.
Height S.D.s was K3.26 at the age of 34/12 decimal-years when
hGH was initiated and increased to K1.45 at the age of 6.08
decimal-years. Age of onset of puberty in three patients was early
according to healthy peer. IGT was detected in three pubertal
patients and metformin was started. Follow-up duration was 5.7G
2.1 years. Mean GV was 12.9G7.2 cm and 7.6G2 cm at the end
of 1st and 2nd years of the therapy respectively. At the last visit,
LT4 dose was 2.9G1 mg/kg. All patients had neurodevelopment
retardation and were continuing to special education.
Conclusion: Untreated hypothyroidism also causes mental and
motor retardation particularly in infancy period in WBS. IGT
could be detected in patients with WBS even if adolescence.
P3-1223
Clinical Course in a Girl with hTPO Mutation R161I in
Exon 5: 18 Years of Follow-Up
Iva Stoevaa, Petra Ambruggerb, Boris Stoilova, Ganka Dinevaa,
Heike Biebermannb, Annette Gruetersb

aUniversity Pediatric Hospital Sofia, Medical University Sofia, Sofia,
Bulgaria; bResearch Laboratory, Institute Experimental Pediatric
Endocrinology, Charite, Berlin, Germany

Background: Of the several genetic defects responsible for
thyroid dyshormonogenesis, mutations in TPO gene are the most
prevalent causes of inherited defects in CH. Prevalent mutations
are in exons 8–11 (catalytic site). Case presentation:Girl, born at
term (s.c) picked up by TSH screening and start of LT4 treatment
at d14 with 14 mg/kg per day (table 1), clinical signs: no goiter,
Table 1.

Age NTSH mu/l TSH mU/l T4 nmol/l Tg ng/ml

4 days 297
14 days 681 1120 !25 547
2 years
3 months

300 463 !25 211.6

568
hypotonia, dry skin, posterior fontanel O5 mm, obstipation,
delayed bone age (32–33 gw), feeding difficulties. Euthyroidism
achieved at d 27, good adherence with the therapy during entire
follow up (frequent thyroid ultrasound, TSH, fT4, auxology, bone
age). Normal physical growth and development according to the
genetic potential. Mental development: normal, high academic
achievements. Candidate for hTPO molecular genetic studies
based on permanent severe CH, orthotopic thyroid and high
thyroglobulin levels. An uncommon homozygous mutation in
exon 5, R161I was determined by dHPLC after reevaluation. Twice
(at 9 and 12 years) a significant thyroid enlargement along with
TSH elevation (12–20 mU/l) and low-normal fT4 (9.6–
12.4 pmol/l) was evident. Bone age variations – 1 years ahead of
the chronological during puberty. Conclusion: An earlier
molecular genetic analysis would have prevented the reevaluation;
in order to prevent thyroid enlargement a more frequent TSH
monitoring is indicated, especially in puberty. The increased risk
for thyroid cancer should be kept in mind.
P3-1224
Transient Polyarthritis with Carbimazole Treatment
Madhavi Madhusudhana, Mary Barraclough, Elaine Baguley,
Sanjay Gupta

Hull Royal infirmary, Hull, East Yorkshire, UK

Background: Antithyroid drugs such as carbimazole form the
mainstay of medical management of hyperthyroidism in children.
Parents are always warned about agranulocytosis, which is a rare
side effect of these drugs. Development of arthralgia after starting
antithyroid medication can be a disabling side effect and needs to
be distinguished from the more serious antineutrophil cytoplasmic
antibody (ANCA) positive vasculitis. Objective and
hypotheses:Here we report a 10 years old patient who developed
significant joint pains after commencing carbimazole. Method:
Case presentation: A 10 years old girl with background of asthma
presented with complaints of weight loss and tremors. Her thyroid
function tests showed hyperthyroid picture with suppressed TSH
and elevated fT4 measurements. She was started on carbimazole at
a starting dose of 10 mg BD. Within 10 days of treatment she
started experiencing significant multiple joint pains making her
wheelchair-bound. This did not settle with use of non steroidal
anti-inflammatory drugs. Her auto-antibody screen, including
ANCA was negative. Her symptoms settled down within 4 weeks
of stopping Carbimazole. Her hyperthyroidism is currently being
managed using propylthiouracil and she is waiting to undergo
definitive treatment. Conclusion: Development of arthralgia on
antithyroid medication should warrant immediate investigation
to rule out ANCA positive vasculitis. Symptoms of transient
migratory polyarthritis or antithyroid arthritis syndrome usually
subside on discontinuation of treatment. More definitive
treatment options should be discussed with family while
maintaining the patient on alternative antithyroid medication as
a temporary measure.
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Thyroid Functional Autonomy in Adolescents with
Nodular Goiter
Olga Rogova, Goar Okminyan, Lubov Samsonova, Elena Kiseleva,
Oleg Latyshev, Elvira Kasatkina

Russian Medical Academy of Postgraduated Education, Moscow,
Russia

Background and aims: To explore the functional autonomy
in adolescents with nodular goitre. Materials and methods: We
have examined 66 patients with nodular goiter from iodine
deficient region. There were 48 girls (mean age 14.91G1.78 years)
and 18 boys (mean age 14.46G2.75 years) among them.
Uninodular goitre was diagnosed in 43 patients, 23 patients had
multinodular goitre. The survey included thyroid scintigraphy
99mTc and assessment of the functional state of the pituitary-
thyroid system: TSH, fT4, fT3. Reference values of TSH were
detected as 0.4–4.3 mkEd/ml, fT4 9–20 pmol/l, and fT3 4.4–
9.3 pmol/l. Results: Based on the results of scintigraphy of thyroid
gland ‘hot’ nodules were diagnosed in 31 of 66 (47%) adolescents.
‘Hot’ nodules met with equal frequency in girls (27 of 48) and boys
(four out of 18, PZ0.129) with nodular thyroid disease. There
were 14 of 43 (33%), 12 girls/two boys with ‘hot’ nodules among
patients with uninodular goitre, and 17 of 23 (74%) of patients (15
girls/two boys) in cases of multinodular goiter. Among patients
with ‘hot’ nodules the ten (32%) adolescents had thyrotoxicosis.
The number of nodules didn’t influence on functional state of the
thyroid gland (PZ0.075). So, thyrotoxicosis was found in eight
(57%) patients (seven girls/one boy) with ‘hot’ uninodular goitre.
Half of them produced symptomatic thyrotoxicosis (the mean
values of TSH 0.24G0.44 mkED/ml, fT3 13.44G2.01 pmol/l, fT4

22.4G2.67 pmol/l) and half–subclinical (the mean values of TSH
0.059G0.1 mkED/ml, fT3 4.77G0.95 pmol/l, fT4 13.26G
2.1 pmol/l). Among patients with multinodular goiter with ‘hot’
nodules, two of them (12%) had subclinical thyrotoxicosis (average
values of TSH 0.2G0.27 mkEd/ml, fT3 4.34G1.02 pmol/l, fT4

11.85G0.64 pmol/l). Conclusion: The results of the study have
shown that every second adolescent with nodular thyroid disease
from iodine deficient region has a ‘hot’ nodule, more than that,
each third of them produces decompensation of autonomous
thyroid function. That underlines the role of scintigraphy in
adolescents with nodular thyroid disease.
P3-1226
A Rare Adverse Effect of Radioactive Iodine Therapy
in a Child with Graves’ Disease
Elizabeth Walsh, Marcie Drury Brown, David Crudo,
Cathrine Constantaocs

Wake Forest School of Medicine, Winston-Salem, NC, USA

Background: Radioactive iodine (RAI) therapy has become
the preferred treatment for Graves’ disease in children. Its use has
found favour due to the risk of adverse effects in medical
management and the invasiveness of thyroidectomy. Side effects of
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RAI in adults are well-documented and include dry mouth, sore
throat, and neck pain. With its relatively recent application to
paediatric patients, there is not a complete understanding of
adverse effects in the paediatric population. Previous studies have
demonstrated that RAI uptake occurs in the sinuses and some
adults have reported nasal symptoms following RAI. Objective
and hypotheses: To report a case of clinical sinusitis due to RAI
therapy in a child.Method and results: Patient is a 13.5 year old
Caucasian female with a history of Gilbert’s disease who
underwent RAI therapy for Graves’ disease. She received
20.9 mCi I-131. 8 days after RAI treatment, she developed
symptoms of facial pain with a sensation of forehead burning.
She did not have neck pain or sore throat at that time. Despite
analgesics, rest and cold compresses, her complaints persisted.
13 days post RAI therapy; patient was diagnosed clinically with
sinusitis secondary to RAI treatment. This patient was started on a
trial of oral pseudoephedrine and her symptoms improved within
24 h. Upon review, patient had a history of chronic sinusitis
preceding RAI therapy. However it had been well-controlled with
nasal fluticasone at the time of RAI treatment. Conclusion: This
patient endured prolonged discomfort and anxiety due to the
under recognized adverse effect of RAI therapy. Studies have
shown that even with diagnostic scintigraphy using 5 mCi, the
nose is a common site of RAI accumulation. With smaller nasal
passages, children may be at an even higher risk for this particular
side effect. As we start treating younger patients with RAI, it is
important to be aware of all potential side effects. To the best of
our knowledge, this is the first report of this particular
complication in a paediatric patient. Given the common nature
of clinical sinusitis in the paediatric population and the increasing
use of RAI to treat Graves’ disease, clinicians must be alert to this
adverse effect in order to treat appropriately and avoid
unnecessary radiographic studies.
P3-1227
A 7 Month-Old Male Infant with Spontaneous
Transient Graves’ Thyrotoxicosis
Shuichi Yatsuga, Takako Sasaki, Kikumi Ushijima, Junko Nishioka,
Yasutoshi Koga

School of Medicine, Kurume University, Kurume, Japan

Background: Graves’ disease (GD) is most prevalent
autoimmune disorder in adult. The annual incidence in adult
woman is approximately 0.5 in 1 000, and in adult men is one
tenth as common as in women. GD is rare in children, with an
annual incidence of 0.8 in 100 000, and with six times more
common in girls, thus, GD in boys is very rare. An annual
incidence of GD under 10 year-old is extremely rare. Spontaneous
transient thyrotoxicosis with pregnancy is sometimes happened in
2–3% of all pregnant women. On the other hands, two adult cases
of spontaneous transient Graves’ thyrotoxicosis without preg-
nancy were reported. Case: A Japanese 7 month-old male infant
was examined in developmental delay and poor weight gain by
paediatric neurologist. Blood tests were performed, then TSH level
was !0.01 mU/ml (reference value; 0.62–8.05 mU/ml), fT4 level
was 2.14 pg/ml (reference value: 0.48–2.34 pg/ml). The paediatric
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neurologist diagnosed him with hyperthyroidism, and reffered to
our hospital at 8 month-old. Blood tests were performed. TSH
level was !0.05 mU/ml, fT4 level was 1.60 pg/mL, and fT3 level
was 5.2 pg/ml (reference value: 0.88–1.56 pg/ml), total cholesterol
level was 112 mg/dl (reference value:128–219 mg/dl), thyroglobu-
lin level was 73.6 ng/ml (reference value; 0.0–32.7 ng/ml),
thyrotropin receptor antibody (TRAb) 3.9 IU/l (reference
value:!1 IU/l), thyroid stimulating antibody (TSAb) 123%
(reference value; !180%), anti thyroglobulin antibody (TgAb)
5.8 IU/ml (reference value; !9 IU/ml), thyroid peroxidase
antibody (TPOAb) !0.1 IU/ml (reference value; !5 IU/ml).
However, He was non-condition, and fT4 level was decreased after
first our examination for 1 month, and blood flow of thyroid gland
in an ultrasound did not increase and technetium uptake of
thyroid gland in scintigraphy was relatively increased compared to
intake of salivary gland. Therefore, we decided to carry out
progress observation under no treating. After 1 month, TSH level
was 0.274 mU/ml, fT4 level was 1.15 pg/ml, giving that became a
normal range. fT4 did not go up for 8 months after that and
condition did not appear without treatment. We diagnosed
spontaneous transient Graves’ thyrotoxicosis. Conclusion:
7 month-old male infant with spontaneous transient Graves’
thyrotoxicosis is very rare case and show that follow-up is possible
without treatment.
P3-1228
Sex and Age Differences in the Incidence of Thyroid
Disease in Children with Obesity
Olena Budreiko, Olena Shushlyapina, Ganna Kosovtsova,
Natalia Shlyachova, Larisa Nikitina

State Institution ‘Institute of Children and Adolescents Health Care
of National Academy of Medical Sciences’, Kharkov, Ukraine

Background: Obesity in adults is closely associated with an
increased prevalence of thyroid gland (TG) pathology, but
thyropathy formation issues among children are not sufficiently
studied. Objective and hypotheses: To determine the
prevalence and structure of TG pathology in children with obesity
by gender and degree of puberty. Method: In 121 patients 6–16
years old with obesity a thyropathy detection was conducted
(diffuse nontoxic goiter (DNG), autoimmune thyroiditis (AIT)),
based on a comprehensive study (ultrasound (US) study,
determination of thyroid hormones level and thyroid antibody
level in relation to TG tissue). Patients were grouped by gender
(51 girl and 70 boys) and age according to the stage of puberty
(1 g – pre-puberty, 2 g – early puberty, 3 g – puberty). Results:
Thyropathy most common in children with obesity, as well as in
general children population is DNG (66.1%), prevalence of which
is independent of gender. AIT was diagnosed in 8.3% of children
with girls’ percentage being more significant (13.7%) than that of
boys (4.28%). According to the US study results the following
pathological changes in TG structure were discovered: lower
echogenicity – in 50.4% echostructure heterogeneity – in 33.8%,
capsule sealing – in 28.0%. These changes were found in children
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with increased TG volume, as well as in children with normal TG
volume, absence of antithyroid antibodies and normal TSH levels
– in 14.9%. The DNG was the most common pathology in every
age group, but it’s prevalence was the most significant in early
puberty group (72.1% in 2 g against 65.2% in 1 g and 56.1% in 3 g,
P!0.05). AIT in children with obesity was only found in early
pubertal age, with gradual increase in prevalence of this
thyropathy during puberty (9.3% in 2 g, 14.6% in 3 g, P!0.05)
and girls’ percentage being more significant than that of boys (13.6
and 4.7% respectively in 2 g, 21.4 and 3.7% in 3 g, P!0.05).
Conclusion: In most children with obesity, even those in pre-
pubertal age, thyroid pathology is present, and its prevalence
depends on patients’ sex and stage of puberty.
P3-1229
Euthyroid Sick Syndrome in Children Presenting with
Diabetic Ketoacidosis
Riza Taner Barana, Huseyin Demirbileka, Munevver Dundara,
Mulkiye Aydina, Remezan Demirb, Mustafa Karatasb, Funda Tasb,
Kahraman Oncelb, Mehmet Nuri Ozbeka

aPaediatric Endocrinology, Diyarbakir Children’s State Hospital,
Diyarbakir, Turkey; bPaediatrics, Diyarbakir Children’s State
Hospital, Diyarbakir, Turkey

Background: Euthyroid sick syndrome (ESS), also known as
non-thyroidal illness or low T3 syndrome, is defined as low T3,
low/normal T4 and inability of rise in TSH due to extrathyroidal
diseases. Any condition resulting stress such as infectious diseases,
sepsis, metabolic disorders and severe malnutrition can associate
to ESS. Patients presented with type 1 diabetes mellitus (T1DM)
are usually being screened for other autoimmune diseases
including autoimmune thyroiditis from the blood samples
collected at presentation. Objective and hypotheses: Diabetic
ketoacidosis (DKA) is characterised with metabolic decompensa-
tion that produces a profound stress. The aim of the present study
is to evaluate the development of ESS in patients with T1DM who
presented with DKA. Methods: Patients presented with T1DM at
the Diyarbakir Children’s State Hospital Paediatric Endocrinology
Clinic between the years 2011-2013 were included. Thyroid
function test (TFT), blood gases analysis, leukocyte count and
C-reactive protein (CRP) level were measured at the time of the
presentation. Results: Study included 83 patients (47 females)
with T1DM. The mean age of the diagnosis was 8.8G4.2 years
(range: 0.5–17 years). Number of patients who had DKA at
presentation was 54 (65.1%). In total 38 out of 83 (45.8%) patients
had ESS. The frequency of ESS in patients with DKA (nZ32/54;
%59.3) was higher than those of patients without DKA (nZ6/29;
%20.7) (P!0.0001). The frequency of ESS in the patients with
elevated CRP (46.1%) was not statistically different from those of
patients with normal CRP (43.9%) (PZ0.887). In all patients who
had ESS at presentation, TFT’s recovered to normal range during
follow up with no need of thyroid hormone replacement.
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Conclusion: ESS was more prevalent in patients who presented
with DKA. Of which all became euthyroid with no need of
treatment. Having or not having infection at presentation has not
statistically significant impact on the development of ESS. These
results suggested postponing the evaluation TFT’s till recovery
of DKA.
P3-1230
The Role of Thyroid Fine-Needle Aspiration Cytology
in the Treatment and Follow-Up of Thyroid Nodules
in the Paediatric Population
Mikayir Genensa, Cansu Yilmazc, Yasemin Ozlukb, Oguz Bulent Erold,
Zehra Yavas Abalia, Sukran Poyrazoglua, Firdevs Basa,
Ruveyde Bundaka, Pinar Firatb, Dilek Yilmaz Bayhanb,
Feyza Darendelilera
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Istanbul University, Istanbul, Turkey; bDepartment of Pathology,
Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey;
cDepartment of Child Health and Disease, Istanbul Faculty of
Medicine, Istanbul University, Istanbul, Turkey; dDepartment of
Radiology, Istanbul Faculty of Medicine, Istanbul University,
Istanbul, Turkey

Background: Although thyroid nodules are rare in children
compared to adults, the risk of malignacy is higher. Thyroid fine-
needle aspiration (FNA) is a reliable diagnostic method used in the
prediction of malignancy in the evaluation of thyroid nodules
together with clinical and ultrasonographic findings. Objective
and hypotheses: To compare clinical, ultrasonographic, cytolo-
gical and histopathological findings in patients who underwent
FNA. Method: The study included 80 (52 females, 28 males)
patients who underwent FNA (nZ107), for thyroid nodules at
presentation or at follow-up. Clinical, ultrasonographic, cytologi-
cal findings of patients were evaluated retrospectively. Results:
Mean age of the patients was 13.7G2.8 years during FNA.
Autoimmune thyroiditis was present in 32.5% (nZ26) and history
of radiotherapy to the head or neck in 10% (nZ8) The cytological
diagnoses of patients included inadequate or hemorrhagic in 10%
(nZ8), benign in 42.5% (nZ34), atypia or follicular lesion of
undetermined significance (AUS/FLUS) in 15% (nZ12) suspicion
of follicular neoplasia (FN) in 7.5% (nZ6), suspicion of
malignancy (SM), in 8.8% (nZ7) malignant in 16.3% (n: 13).
There were no significant correlations between cytological findings
and age, gender, erythrocyte sedimentation rate, thyroid hor-
mones, thyroid autoantibodies and ultrasonographic findings of
the thyroid nodules. 37 patients underwent thyroidectomy. The
results of histopathological examination indicated 83.8% as
malignant, 16.2% as benign. 25% of benign lesions according to
cytological diagnosis was malignant, but all of malignant lesions
were found malignant. Histopathologic examination was indicated
as malignant in 25% of patients with benign FNA cytopathology,
in 100% of AUS/FLUS, in 75% of FN, in 85.7% of SM. Allpatients
who received radiotherapy had malignancy. In our study, the
sensitivity of FNA was 80%, specificity 100%, positive predictive
value 100%, negative predictive value 75%, and diagnostic value
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was 87.5%. Conclusion: FNA results were highly compatible with
thyroid histopathological examination. There were no clinical or
sonographic findings that were related with thyroid cytopatholo-
gical and histopathological examination.
P3-1231
Angioneurotic Oedema with Antithyroid Drugs in
Thyroid Storm: What is the Best Therapeutic Option
Pelin Bilira, Mehmet Isakocaa, Aydan Ikinciogullarib, Figen Dogub,
Sule Haskaloglub, Demet Corapciogluc, Rifat Emralc, Suat Fitozd,
Adalet Elcin Yildizd, Metin Kire, Gulnur Göllü Bahadirf, Bilge Türedif,
Hüseyin Dindarf

aDepartment of Pediatric Endocrinology, Medical Faculty, Ankara
University, Ankara University Ankara, Turkey; bDepartment of
Pediatric Immunology and Allergy, Medical Faculty, Ankara
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Metabolism, Medical Faculty, Ankara University, Ankara, Turkey;
dDepartment of Radiology, Medical Faculty, Ankara University,
Ankara, Turkey; eDepartment of Nuclear Medicine, Medical Faculty,
Ankara University, Ankara, Turkey; fDepartment of Pediatric
Surgery, Medical Faculty, Ankara University, Ankara, Turkey

Background: Graves disease is the most common cause of
hyperthyroidism in children. The frequency of the disease
increases with age, peaking during adolescence.Thyroid storm
is a rare but critical, ilness that can lead to multiorgan failure
and carries a high death rate. Antithyroid drugs are usually
recommended as the initial treatment and are generally well
tolerated. Although current treatment options include radioactive
iodine, but long term complications of thyroid irradiation is not
well known. Near total or total thyroidectomy is an acceptable
form of therapy too. Reactions to antithyroid drug medication
makes the decision harder for choosing the suitable therapeutic
option. Case: A 10 years old girl administrated to our outpatient
clinic with palpitation, tremor, anxiety, sleepless, weight loss and
fatigue. She was administered to another center with thyroid storm
and diagnosed as Graves disease. The antithyroid drug therapy
(methimazole and propranalol) was initiated to patient but she
had angioneurotic edema. Following either propranalol or
methimazole administration alone resulted with angioneurotic
edema. In this situation the patient was reffered to our clinic for
radioactive iodine ablation therapy. Physical examination and
laboratory findings were given at Table 1. Under this circum-
stances thyroid ablation with 131I seems to be a good solution but
her iodine turnover was very high (4th h: 62.4%; 24th h 54.6%) and
so the response will be poor and needs to be administered with
higher recurent doses. Plasmapheresis could be another option in
preparation for total thyroidectomy but it was risky.High dose oral
glucucorticoid and antihistaminic therapy combined with propra-
nolol was administered before surgery. Her thyroid hormone
levels were decreased %70 in a week and total thyroidectomy was
performed without any complication Postoperation period LT4

therapy was initiated. Conclusion: In conclusion inorder to
underline allergical reactions of antithyroid therapy, we wanted to
remined oral steroid therapy benefits combined with surgery.
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Table 1. Physical examination and laboratory findings. (for abstract P3-1231)

Laboratory findings Our patient initial values

After high dose oral
glucucorticoid and
antihistaminic therapy values Postoperative values

Physical examination Height: 137.3 cm (HSDS:K1.3)
Weight: 29.5 (BMI: 15.7)
Heart rate: 125/min Goiter and tremor

Height: 139 cm
(HSDS:K1,2)
Weight: 31
(BMI: 16.06)
Heart rate: 75/min

fT3 36.31 pmol/l (3.8–6 pmol/l) 6,02 pmol/L 3,8 pmol/L
FT4 71.5 pmol/l (7–16 pmol/l) 21.96 pmol/l 15.36 pmol/l
TSH 0.02 mcIU/ml (0.34–5.6 mcIU/ml)
TRAb 405 U/l (0–9 U/l)
Thyroglobulin Ab 311.1 IU/ml (negative)
TPO Ab 221.4 IU/ml (negative)
Hemogram Hemoglobin:14,5 g/dl

Leucocyte: 7400/mm3

Platelet: 319 000/mm3

Hemoglobin: 14.6 g/dl
Leucocyte: 23 200/mm3

Platelet: 277 000/mm3

Liver functions AST: 18 U/l (!41) ALT: 17 U/l (!34)
Thyroid Color Doppler
Ultrasonography

Thyroid volume: 14.1 ml (OC2 S.D.)
Parenchyma in heterogeneous appearance,
increased thyroid blood flow

Thyroid volume: 12.36 ml
(OC2 S.D.)
Parenchyma in
heterogeneous appearance

Thyroid Scintigraphy Thyroid uptake above the normal limit
(4th h: 62.4%; 24th h 54.6%)
P3-1232
Malabsorption of Levothyroxine in a Child Affected
by Short Bowel Syndrome
Laura Paonea, Romana Marinia, Antonella Diamantib,
Marco Cappaa

aEndocrinology and Diabetic Unit, Bambino Gesù Children’s
Hospital, Rome, Italy; bGastroenterology and Nutrition Unit,
Bambino Gesù Children’s Hospital, Rome, Italy

Background: Hypothyroidism is a common problem during
childhood generally due to autoimmune thyroid disease. It can
also occur in case of severe loss of serum proteins, as well as in the
case presented. The most accepted practice in the treatment of
hypothyroidism consists in the oral administration of LT4. Many
conditions may affect the absorption of LT4. Case presentation:
We report an original case of LT4 malabsorption in a 6-years old
child affected by congenital multiple jejunal atresias. He presented
TSH 30 mUI/ml (0.6–6.3) and fT4 0.71 ng/dl (0.7–1.8), TGAb
34.5 U/ml (0–40) and TPOAb 20.8 U/ml (0–60), so we started LT4

tablet 25 mg/day (2.5 mg/kg per day). The US showed a normal
gland. After 1 month of treatment, TSH was 80 mUI/ml and fT4

0.7 ng/dl, consequently the dosage was increased to 25 mg 5 days
per week and 50 mg twice (4 mg/kg per day). Although the dosage
was high, after one month TSH increased O150 mUI/ml and fT4

was 0.2 ng/dl. Poor compliance could be ruled out. A severe
malabsorption of oral LT4 was hypothesized. The LT4 oral
solution, available in Italy, has a more rapid absorption than
tablets in studies done in adult populations and this characteristics
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would have been an advantage in our patient, so we decided to
switch to the treatment with LT4 oral solution at the same dosage.
After 4–6 months of treatment with LT4 oral solution the values of
TSH and fT4 were within the normal range. Conclusion: Short
bowel syndrome is the most common cause of intestinal failure in
children and causes altered absorption of many drugs. In this case
we observed how the TSH value decreased only after the switch
from the LT4 tablets to the LT4 oral solution. The most important
advantage of LT4 oral solution consists of a faster absorption,
which is very crucial in a population of patients having a limited
absorption of drugs. We can certainly highlight the implications of
the liquid formulation of LT4, a novel and useful formulation in
cases where the absorption of drugs is clearly hindered.
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Background: Children with Turner syndrome (TS) have a
specific growth pattern that is quite different from that of healthy
children. Many countries have population specific growth charts
for TS. Objective and hypotheses: Considering national and
ethnic differences, we undertook this multicentered collaborative
study to construct growth charts and reference values for height,
weight, and BMI from birth to adulthood for spontaneous growth
of Turkish girls with TS. Method: Cross-sectional height and
weight data of 842 patients with TS, younger than 18 years of age
and before starting any therapy were evaluated. Data were
processed to calculate 3th, 10th, 25th, 50th, 75th, 90th, and 97th

percentile values for defined ages and to construct growth curves
for height for age, weight-for-age and BMI-for-age for girls with
TS. Results: The growth pattern of TS girls in this series resembled
the growth pattern of TS girls in other reports but there were
differences in height between our series and the others. Mean birth
length values were shorter than that of the normal population and
deteriorated by age. While height was under K2 S.D. at 3–4 years
of age, it gradually worsened and reached approximately K4 S.D. at
about 12 years of age with lack of pubertal peak. The increase in
BMI in TS girls especially between 2 and 6 years of age was
noteworthy. Conclusion: This study provide disease-specific
growth charts for Turkish girls with TS. These disease specific
national growth charts will improve the evaluation and manage-
ment of growth promoting therapeutic agents in TS.
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Cardiovascular Assessment in Turner Syndrome:
Current Practice in the United Kingdom
A Masona, A Smythb, S F Ahmeda, S C Wonga

aDevelopmental Endocrinology Research Group, Royal Hospital for
Sick Children, Glasgow, UK; bTurner Syndrome Society United
Kingom, Glasgow, UK

Background: In 2007, the Turner syndrome (TS) Consensus
Study Group developed an international guideline for clinical care
of girls and women withTS. Given emerging concerns of long term
cardiovascular complications, the consensus recommends that
cardiac MRI should be performed when girls are old enough to
tolerate the procedure or at the time of transition and to be
repeated at least every 5–10 years. Method: We conducted a
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survey of cardiovascular (CVS) assessment in girls and women
with TS in all tertiary paediatric endocrinology centres and all
adult centres with dedicated TS clinical service in the UK. Results:
An online survey was sent to 49 consultants (20 paediatric, 29
adult). There were 26/49 (53%) responders.13/26 (50%) provided
care in childhood. At diagnosis of TS, echo (9/12,75%) or echo &
MRI (3/12,25%) were performed. In adolescence, echo (6/13, 46%)
or MRI (3/13, 23%) were performed for CVS re-evaluation.
However, 4/13 (31%) were not re-evaluated in paediatric care.
Median age of re-evaluation was 16 years (range 10–16) or at the
time of transition. In adulthood, echo & MRI (10/13, 77%), MRI
(2/13, 15%) and echo (1/13) were performed respectively at
frequency of 5 years or less. Aortic sized index was provided in
imaging reports of 5/10 (50%) and 13/13 of paediatric and adult
responders respectively. Blood pressure was measured in the
paediatric clinic: annually 3/12 (25%), 6 monthly 6/12 (50%) and
3–4 monthly 3/12 (25%), whereas this was measured in the adult
clinic: annually 10/13 (77%), 6 monthly 2/13 (15%) and at every
clinic 1/13. Cardiovascular risk is discussed by the primary treating
paediatrician in 7/11 (64%) and by the primary treating adult
physician in 12/13 (92%). Written information on cardiovascular
risks is provided in 3/10 (30%) and 2/12 (17%) of paediatric and
adult clinics respectively. In high risk patients, a recommendation
to carry medical bracelet/card is provided by 2/10 (20%) and 2/12
(17%) of paediatric and adult clinics respectively. Conclusion:
Despite the existing consensus, this survey, of clinicians providing
care to individuals withTS in the UK, demonstrates wide variation
in cardiovascular assessment especially in adolescence. This
variability may relate to access to local expertise and specialist
investigations. Uncertainties surrounding the value of investi-
gations to clinical outcome of aortic dissection especially in
childhood may also be a factor.
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Turner Syndrome in Iceland 1968–2012: Congenital
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Arndis A Sigmarsdottira, Johann H Johannssonb,d,
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Background: In 1968 a cytogenetics laboratory was estab-
lished at the University Hospital, Reykjavik and has since then
served as the only chromosomal laboratory for all hospitals and
physicians in Iceland. Our current aim was to study the physical
features, congenital anomalies and various clinical outcomes in
Icelandic females, diagnosed with Turner syndrome (TS) for the
period of 1968–2012. Method: Data was obtained from hospital
records, from all pediatric endocrinologists in Iceland and the
cytogenetics laboratory making this a nationwide retrospective
population study. Results: A total of 51 females were diagnosed
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withTS during the 45 year period with an average yearly incidence
of one per 2 585 liveborn females. Average birthweight was
3 028 g. Clinical features were webbed neck (47%), shield chest
(45%), low hairline (45%), cubitus valgus (27%), hyperconvex nails
(25%) and short fingers (25%). Pedal hydrops was seen in 25% of
cases at birth. 16% had bicuspid aortic valve, 12% coarctation of
the aorta and 14% had horseshoe kidney. The most common late
complication was recurrent acute otitis media (55%), followed by
high blood pressure (29%) and various thyroid problems in 24% of
cases. Three girls (7%) were diagnosed with type 2 diabetes and
one girl had idiopathic thrombocytopenic purpura (ITP). 24 girls
received GH treatment. 18 have completed treatment. Average
final hight of girls who started GH before 1992 was 147.9 cm
(K3.2 S.D.), but for girls started on GH after 1992, 156.5 cm
(K1.8 S.D.). Eight girls had signs of spontaneous puberty but only
one completed pubertal development resulting in unaided
pregnancy. Conclusion: The clinical features and the most
common clinical complications are similar to what has been
described in the other nordic countries. Improvement in GH
treatment and sex hormone replacement has resulted in improved
height during the last two decades.
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A Comparison of Efficacies between rhGH and rhGH
Combined with Stanozolol Therapies in Growth of the
Girls with Turner Syndrome
Dan Li, Hongshan Chen, Minlian Du, Yanhong Li, Qiuli Chen,
Huamei Ma, Jun Zhang
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Objective and hypotheses: To compare the different
efficacies between recombinant human GH (rhGH) alone and
rhGH combined with low does stanozolol on improving growth of
the girls with Turner syndrome (TS). Method: TS girls were
divided into two groups. Group 1 (15 cases) received rhGH
therapy, aged (13.09G2.70) years, bone age (11.00G1.01) years,
height was (131.46G8.22) cm. Group 2 (22 cases) received low
does stanozolol combined with rhGH therapy, aged (13.37G2.09)
years, bone age was (11.04G0.86) years, height was (129.21G
8.19) cm. Treatment periods were one year. Growth velocity (GV),
height S.D. score (HtSDS), DHtSDS, the change of bone age over
the change of chronologic age (DBA/DCA) for both groups were
measured or calculated. Results: The GV was (6.33G1.44) cm/a
and (8.13G1.87) cm/a for group 1 and 2 respectively, HtSDS
change from (K3.44G1.02) to (K3.06G1.09) and (K4.21G
1.19) to (K3.43G1.06), and DBA/DCA was (0.63G0.40) and
(0.77G0.56) for group 1 and 2 respectively. The GVand change of
HtSDS for group 2 were significantly better than group 1 (P!0.05).
The GV was negative correlation with the age. Conclusion:
Comparing to the therapy with rhGH alone, combined therapy
with rhGH and low dose stanazolol has advantage on improving
GV without accelerating bone maturation among the girls withTS.
574
P3-1237
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Turner Syndrome: A Review of Our Cases
Sara Berrade, Marı́a Chueca, Sada Zarikian, Arantxa Mosquera,
Noelia Ulibarrena, Alberto Sola, Cristina Garcı́a, Mirentxu Oyarzabal

Complejo Hospitalario de Navarra, Pamplona, Spain

Background: Turner syndrome (TS) involves a partial or
complete loss of an X chromosome. TS patients have an increased
susceptibility to various disorders. Objective and hypotheses:
To describe the clinical presentation, genotype and follow-up of
TS patients controlled in the Pediatric endocrinology department
of our hospital. Method: Retrospective study of patients
diagnosed with TS at the ‘Navarra Hospital’ between 1980–2014.
Review of medical records. Results: 33 patients, actual mean age:
22.2 years (6–47), age at diagnosis: 7G3.8 years. The main reason
for consultation was short stature (78%). 90% received GH
treatment, at a mean age of 8.7 years. Genetic analysis: monosomy
XO (nZ9), isochromosomes (nZ10), mosaic XX/XO (nZ5),
complex mosaicism 45X, 46XX, 47XXX (nZ5), mosaic ring X
(nZ2), mosaic XX/XY (nZ1) and complex reorganizations
(nZ1). Associated pathology: 30% heart disease (mainly bicuspid
aortic valve, one case death by dissecting aneurysm); 27%
recurrent otitis, 18% hearing loss, 24% kidney abnormalities,
35% thyroid disorder, 15% dyslipemia, 15% hypertransaminemia,
12% psychological disorders, 6% altered carbohydrate metabolism,
6% obesity and 3% HBP. Currently, 21 patients are over 18 years
old: mean final stature: 149.4G5.1 cm, spontaneous puberty 43%
(5 requested preconception advice, three IVF was done, resulting
in 5 pregnancies, one patient had two spontaneous pregnancies).
As for the medical follow-up: 75% are checked in gynecology, 60%
in endocrinology, 20% otolaryngology, 10% mental health, 5%
cardiology. 89% have done blood test in the past 2 years, 36%
echocardiography in the past 5 years and 26% bone densitometry
in the past 5 years. Conclusion: The chief complaint that led to
the diagnosis of TS was short stature. Genetic analysis reveals a
variety of karyotypes, highlighting the presence of monosomy XO
and isochromosomes. Is imperative an adequate multidisciplinary
follow-up in adults units, to ensure proper screening and
management of major complications.
P3-1238
Growth Characteristics of Patient with Turner
Syndrome Different Age and Karyotypes by the
Ukrainian National Register
Nataliya Zelinskaa, Irina Shevchenkoa, Evgenia Globaa,
Nataliya Pogadaevab

aUkrainian Scientific and Practical Center of Endocrine Surgery,
Transplantation of Endocrine Organs and Tissues of the Ministry of
Health of Ukraine, Kiev, Ukraine; bNation Children’s Specialized
Hospital ‘Okhmatdet’, Kiev, Ukraine

Background: Turner syndrome (TS) is the most well-known
and common chromosomal disorder accompanied by delayed
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Figure 1 Degree of growth retardation at girls with TS.
growth. According to the Ukrainian national register (UNR) of
children with dwarfism the growth retardation is common for all
girls with TS. Objective and hypotheses: The aim of the study
was to determine the growth parameters of TS girls different age
and karyotype, before GH treatment. Method: According to the
UNR it was provided a retrospective analysis in 2005–2014 years
of growth parameters at 502 girls with TS aged 1–17 years old
before GH treatment. Results: Growth delay in untreated girls
with TS progresses with age: from K1.6G1.3 S.D. (children aged 1
years old) to K3.5G1.2 S.D. (age O17 years old). There was no
significant difference in growth in TS girls with different karyotype
(monosomy X, mosaicism and structural abnormalities of
chromosome X) (P(0.05). Average height in patients with 45,X
was 126.7G18.5 cm (K3.2G1.1 S.D.), with mosaicism K127.7G
17.8 cm (K2.8G1.1 S.D.), with structural anomalies chromosome
X K125.5G17.0 cm (K3.3G0.9 S.D.). Conclusion: There is no
difference in degree of growth retardation at TS girls with different
karyotype. Growth delayed in TS girls is noticeable from the first
year of life, increases with age, and is a greatest in the pubertal age.
The mean growth delay inTS girls is K3.1G1.1 S.D. and is greatest
in the age of 14 years.
P3-1239
Nationwide Study of Turner Syndrome in Ukraine
Nataliya Zelinskaa, Irina Shevchenkoa, Evgenia Globaa,
Nataliya Pogadaevab

aUkrainian Center of Endocrine Surgery, Endocrine Organs and
Tissue Transplatation, MOH of Ukraine, Kiev, Ukraine; bNational
Children’s Specialized Hospital ‘OHMATDIT’, Kiev, Ukraine

Background: Turner syndrome (TS) is one of the most
common genetic disorders associated with abnormalities of
chromosome X that occurs in different populations with a
frequency of 25–210 per 100 000 female live births. Objective
and hypotheses:: The aim of this study was to investigate the
prevalence of TS in ukrainian children, as well as frequency
variations of karyotype and age of primary diagnosis of TS.
Method: We analysed the database of the Ukrainian Registry of
children with dwarfism (2005–2014 years old), that include 453
girls with TS 11 month-18.2 years old. Results: The prevalence of
TS in Ukraine is 77.5 per 100 000 female live newborns. Each year
54th Annual Meeting of the ESPE
diagnosed 17–25 new cases of TS. Mean age of diagnosis – 9.4G
4.9 years old. Age of primary diagnosis of TS was lowest in
children with karyotype 45, X0 – 9.1G5.2 years old, in children
with mosaicism – 9.5G4.4 years old and it was highest in patients
with structural abnormalities of chromosome X – 10.4G3.9 years
old In 1.6% girls diagnosis was established in the 1st year of life,
3.6% – aged 1–4 years, 9.4% – aged 4–8 years old, 18.9% – in 8–12
years old and 66.5% – in 12–17 years old. Most of girls with TS
(58.3%) had karyotype 45, X; mosaicism (45, X/46, XX) – 23.4%;
mosaicism with polisomy X chromosome (45, X/47, XXX) – 1.4%,
structural abnormalities of chromosome X – 16.9%, including 46,
Xi (Xq) – 4.8%; 45, X/46, Xi (Xq) – 6.3%; 45, X/46, XCmar – 3.1%,
46, X, del (X)(Xq) – 1.9% and 45, X/46, X, del – in 0.8% of patients.
Conclusion: In Ukraine the highest incidence of primary
diagnosis of TS is in age after 12 years old and in girls with
karyotype 45, X. The largest proportion of patients with TS has a
karyotype with monosomy X.
P3-1240

Patients with Turner’s Syndrome Should Have
Ophthalmological Examination before Commencing
Recombinant GH Treatment
Hussain Alsaffar, Eleanor Thomason, Joanne Blair, Mohammed Didi

Alderhey Children’s NHS Foundation Trust, Liverpool, UK

Introduction: Turner’s syndrome (TS) is caused by an
abnormality of one of the X chromosomes. Short stature or slow
growth is one of the first manifestations of TS and it is
recommended that GH therapy should be initiated as soon as it
becomes apparent that affected girls are not growing normally to
optimise final adult height. Idiopathic intracranial hypertension
(IIH) is a well-known side effect of GH therapy, and it has also
been reported in girls with TS with or without GH therapy. Case:
A patient with TS aged 3.55 years, height 83 cm (K4.04 SDS)
started treatment with GH (Norditropin SimpleXx) 0.5 mg
subcutaneously (43 mg/kg per day). Within 2 weeks of the start
of treatment she presented to the Emergency Department with
headache and vomiting. Ophthalmological review revealed that
she had bilateral papilloedema. A lumbar puncture (LP) was
performed under general anaesthesia. The opening pressure was
24.5 cm H2O. GH was stopped, however, she continued to have
intermittent headaches but with no vomiting. Neurological
examination remained normal. After 3 months; she presented
with worsening headache and vomiting. At this time the opening
pressure on LP was 33 cm H2O. She started treatment with
acetazolamide with good effect: Opening pressure after 1 week
treatment, 24 cm H2O. Conclusion: We concluded this patient
may have had pre-existing, asymptomatic IIH that became
symptomatic when she started GH therapy as IIH worsening
despite stopping the GH therapy. We therefore recommend that
all patients with TS should have detailed ophthalmological
examination to rule out papilloedema before starting GH therapy.
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P3-1241
Renal Problems in Early Adult Patients with Turner
Syndrome
Woo Yeong Chung, Seung Hwan Oh, Dong Uk Yu

Busan Paik Hospital, Busan, Republic of Korea

Introduction: The prevalence of renal anomalies in Turner
syndrome (TS) has been reported to vary from 30 to 70%.
However, the influence of renal anomalies on renal function and
morbidity have been less well investigated. We evaluate the status
of renal function and the presence of urinary abnormalities in
early adult TS patients. Patients and method: Sixty-three girls
with TS, who are attending Pediatric Endocrine Clinics in Busan
Paik Hospital, were studied. The mean age of the patients at last
follow-up was 23.64G4.51 years and at diagnosis was 10.49G4.04
years. The mean duration of follow-up was 6.09G4.12 years. KUB
sonography was performed in all TS patients and some of them
also had IVP, renal DMSA scan, and renal CT. Renal function test
with R-UA were examined in every visiting times. Results: Of the
63 patients, the karyotype showed 45,X in 32 (50.8%) patients,
mosaicism in 22 (34.9%) and structural aberration in 9 (14.3%).
Renal anomalies were observed in 20 of the 63 TS (31.7%). Of the
32 TS patients with 45,X karyotype, 13 (40.6%) had renal
anomalies, while these were found in 7 (22.6%) of 31 TS patients
with mosaicism/structural aberration. But there is no significant
statistical differences between two karyotype groups. The renal
anomalies included ten cases of horseshoe kidney, one case of
renal agenesis, eight cases of abnormal renal collecting system, and
one case of malrotation. At last follow-up time, the mean serum
level of BUN and Cr level were 9.72G2.60 and 0.64G0.11
respectively. Hematuria was observed in 7 (11.1%) TS patients.
Among them three TS patients have renal anomalies. One TS
patient suffer from nephrotic syndrome for 2.5 years. Conclusion:
The prevalence of renal anomalies in Korean TS patients was
31.7% and there is no significant differences between two different
karyotypes. At last follow-up, all TS patients have normal renal
function. Hematuria was observed 11% of TS patients. Although
associated renal anomalies may not influence renal function in
early adult, careful attention should be necessary in TS patients
with hematuria to prevent progressing renal problems.
P3-1242
To Predict Ovarian Function is a Single Determination
of AMH Useful in Patients with Turner Syndrome?
Claudia Anita Pionaa, Paolo Cavarzerea, Rossella Gaudinoa,
Sarah Dal Bena, Diego Ramarolia, Matteo Gelatib, Gian
Cesare Guidib, Gian Luca Salvagnob, Franco Antoniazzia

aPediatric Clinic, Department of Life and Reproduction Sciences,
University of Verona, Verona, Italy; bClinical Chemistry Section,
Department of Life and Reproductive Sciences, University of
Verona, Verona, Italy

Background: Different studies have underlined the role of
anti-Müllerian hormone (AMH) and inhibin B as markers of the
576
ovarian function in paediatric and adolescent patients with Turner
syndrome (TS). Objective and hypotheses: Our study aims to
verify the role of AMH in a cohort of patients affected by TS.
Method:We analysed 23 TS patients, aged 2–34 years, describing
their auxological parameters and the pubertal development, and
evaluating their hormonal (AMH, FSH, LH, estradiol, and inhibin
B) levels. Results: Twenty-one out of 23 (91.3%) were treated with
GH. AMH resulted measurable only in two patients of 23 (8.7%),
whereas inhibin B was measurable in 13 of 23 (56.5%) patients.
Our results were highly heterogeneous. In particular, there are
predictive factors neither for the response to GH treatment nor by
the puberty. In fact, a good response of GH treatment both as final
height and in relation to DTH (final height- mid-parental height)
was independent from karyotype, from hormonal levels and from
spontaneous puberty development. In addition, a karyotype 45X0
was not predictive of worst height gain or of not spontaneous
pubertal development. Conclusion: There is not a predictive
factor that allows to know in advance the evolution of puberty in
patients with TS. A single determination of AMH is not
informative; only repeated evaluations of this ovarian marker in
childhood and adolescence may be useful to predict a spontaneous
beginning of puberty and to suggest a possible fertility.
P3-1243
Anthropometric Findings from Birth to Adulthood in
Turkish Girls with Turner Syndrome and Association
with Karyotpye Distribution
Erkan Saria, Abdullah Bereketb, Ediz Yesilkayaa, Firdevs Basc,
Ruveyde Bundakc, Banu K Aydinc, Sukran Darcand, Bumin Dundare,
Muammer Buyukinanf, Cengiz Karag, Erdal Adalh, Aysehan Akincii,
Mehmet E Atabekj, Fatma Demirelk, Nurullah Celikl, Behzat Ozkanm,
Bayram Ozhann, Zerrin Orbako, Oya Ercanp, Turner Syndrome Study
Groupq

aGulhane Military Medicine Academy, Ankara, Turkey; bMarmara
University Faculty of Medicine, Istanbul, Turkey; cIstanbul
University Istanbul Faculty of Medicine, Istanbul, Turkey; dEge
University Faculty of Medicine, Izmir, Turkey; eIzmir Katip Çelebi
University Faculty of Medicine, Izmir, Turkey; fKonya Training and
Research Hospital, Konya, Turkey; g19 Mayis University Faculty of
Medicine, Samsun, Turkey; hKanuni Sultan Süleyman University
Faculty of Medicine, Istanbul, Turkey; iInonu University Faculty of
Medicine, Malatya, Turkey; jNecmettin Erbakan University Faculty
of Medicine, Konya, Turkey; kYildirim Beyazit University, Ankara,
Turkey; lGazi University Faculty of Medicine, Ankara, Turkey;
mDr. Behçet Uz Children Hospital, Izmir, Turkey; nPamukkale
University Faculty of Medicine, Denizli, Turkey; oAtatürk University
Faculty of Medicine, Erzurum, Turkey; pIstanbul University
Cerrahpasa Faculty of Medicine, Istanbul, Turkey; qFAVOR for
Pediatric Endocrinology, Ankara, Turkey

Background: Turner syndrome (TS) can manifest with
various clinical features depending on the karyotype and the
genetic background of affected subjects. Objective and
hypotheses: The aim of this study was to evaluate growth
parameters from birth to adulthood in girls with TS in a cross-
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sectional study. Method: A total of 842 patients, with an age of
diagnosis ranging from birth to 18 years followed-up between 1984
and 2014, from 35 different centers were included in this study.
Patients who used growth hormone injections, estrogen or
oxandrolone were excluded. Results: Fifty-one (8.8%) patients
were born before 37 weeks. In this cohort small for gestational age
was 33% and almost all of them were born termly. Mean birth
length was 1.3 cm shorter and mean birth weight was 0.36 kg
lower than normal population. At the mean of age of presentation
was 10.1G4.4 years, mean height, weight, and BMI–SDS were
K3.1G1.7, K1.4G1.5, and 0.4G1.7 respectively. There was no
karyotype association with respect to birth length and weight or
height and weight at presentation. Mid-parental height was the
only parameter that that had an effect on the prediction of height
of children with TS. Conclusion: There was no effect of karyotype
in height of girls withTS however weight was heavier in 46,X,i(Xq)
and 45,X/46,X,i(Xq) karyotype groups.
P3-1244
GH Therapy in Turner Syndrome
Corina Galesanua, Andra Iulia Loghina, Didona Ungureanua,
Mihail Romeo Galesanub

aUniversity of Medicine and Pharmacy ‘Gr. T. Popa’, Iasi, Romania;
bRomanian Academy of Medical Sciences, Iasi, Romania

Background: Turner syndrome (TS) is one of the most
common causes of short stature in females. Adult height of
patients with TS is 20 cm shorter than in general population. GH
therapy improves height outcome in girls with TS; results depend
on age at diagnosis, duration of therapy, and doses of GH.
Objective: To evaluate growth and safety during the first 4 years
of GH treatment in patients with TS. Method: Eight prepubertal
girls with TS were included mean age of 11.54 years. They were
treated with a mean dose of GHZ0.037 mg/kg per day and
followed for at least 4 years (mean 5.2 years. Results: The mean
height SDS increased from K3.61 at baseline to K1.37 at 4 years.
Main gain over 4 years was 23.55 cm. The mean weight SDS
increased from K1.28 at baseline to K0.68 at 4 years. Bone age
was delayed at diagnosis by a mean value of 1.17 years and after
4 years the delay decreased to 0.22 years (Table 1). Safety profile:
There were no cases of diabetes mellitus, impaired glucose
Table 1. (for abstract P3-1244)

Parameter Baseline 1 year

Age (years) 11.54 12.54
Bone age (years) 10.37 10.95
Height SDS K3.61 K3.05
Height velocity
(cm/year)

– 8.53

Weight SDS K1.28 K1.08
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tolerance or malignancies; four patients had transient increase
in fasting glucose (O100 and !126 mg/dl); two patients
developed hypothyroidism and were treated with levothyroxine.
Conclusions: GH treatment is associated with highly significant
changes in growth. In our study height velocity was maximum
(8.53 cm/year) in the 1st year of GH treament; the improvements
in growth declined in the second (6.85 cm/year), 3rd year
(4.11 cm/year), and 4th year (4.05 cm/year). GH therapy had a
favourable safety profile. Delayed diagnosis of TS has a negative
impact on growth outcomes.
P3-1245
A Rare Variant of Turner Syndrome: First Clinical
Report from Kuwait
Kholoud Mohameda, Dalia Al-Abdulrazzaqb

aMinistry of Health, Kuwait, Kuwait; bDepartment of Pediatrics,
Faculty of Medicine, Kuwait University, Kuwait, Kuwait

Background: Turner syndrome (TS) is characterised cyto-
genetically by X chromosome monosomy, the presence of an
abnormal X chromosome, or mosaicism of a 45,X or have an
abnormal sex chromosome rearrangement. Girls with variant TS
show no features, fewer or milder features of TS. Objective and
hypotheses: We are reporting on a clinical report of a girl with a
rare variant of TS (46,X,i(X) (q10)).Method: This is a case report
of a 12-year-old Kuwaiti girl who was referred for assessment of
the short stature and hypothyroidism for which she has been
already started on GH and thyroid replacement therapy. Results:
The girl’s height was at K4 S.D. Chromosomal analyses were
revealed 46,X,i(X) (q10). Thyroid function test was normal on
treatment with negative anti-TPO antibodies. Ultrasound of the
abdomen and pelvis showed small uterus for her age and non-
visualized ovaries with no renal anomalies. Echocardiography was
normal. Genetic counselling was done for her and her family.
She is currently under treatment with growth hormone and
thyroid replacement with appropriate doses for her diagnosis.
Conclusion: Our case demonstrated features similar to those in
girls with this rare form of TS. However, our patient did not have
oedema, cardiac or renal anomalies. This case demonstrates the
importance of doing karyotype in such girl even without overt
clinical features of TS to diagnose TS and its complications.
2 years 3 years 4 years

13.54 14.54 15.54
12.48 14.05 15.32

K2.48 K1.92 K1.37
6.85 4.11 4.05

K0.86 K0.80 K0.68

577



P3-1246
TurnerSyndromewithBreastDevelopment:CaseReport
Sung Won Parka, Sung Yoon Chob, Jinsup Kimb, Rimm Huhb,
Su Jin Kimc, Dong-kyu Jinb

aCheil General Hospital, Seoul, Republic of Korea; bSamsung
Medical Center, Seoul, Republic of Korea; cMyongji Hospital, Seoul,
Republic of Korea

Introduction: Turner syndrome (TS) is caused by monosomy
or structural abnormalities of the X chromosome, with a prevalence
of out 1/2500 females live birth. Most important clinical features of
TS are short stature and gonadal failure. Approximately one third of
girls with TS may undergo spontaneous puberty. Here we report a
case of a variant TS with breast development. Case report: A
9-year-old girl was referred to our paediatric endocrinology
outpatient clinic with complaints of short stature and breast
budding. She was born at 35C2 weeks with a birth weight of
1930 g (10th percentile) and a length of 41.5 cm (10th percentile).
There was no family history of genetic or congenital disorders. On
personal past history, the patient had been treated as transient
tachypnea of newborn at first day after birth. And she was
diagnosed as Kawasaki disease and Brown syndrome at March
2012, at other hospital and followed up echocardiogram every
years. Her height on referral was 122.4 cm, which placed her in the
10th percentile on a Korean standard growth chart and at the
90th percentile on a TS growth chart; her weight was 30.5 kg (70th
percentile). The mid-parental height was 164.5 cm (75th
percentile). A physical examination revealed a Tanner stage III
for breast development and Tanner stage I for pubic hair
development, Her bone age was 11 years. Chromosome analysis
revealed a 46,x,der(x)t(x;x)(p11.21;q11.2). The size and shape of
the heart were normal on echocardiography and a kidney
ultrasound was normal. Pelvic ultrasound can evaluate her
prepubertal uterus, sized 40!5!9 mm, but ovaries can’t be
evaluated due to poor visualisation, so follow up evaluation must
be considered. Thyroid function tests of the patient was normal. A
GnRH agonist stimulation test demonstrated a basal LH level of
under 0.1 mIU/ml with a peak level of 4.8 mIU/ml at 45 min and a
basal FSH level of 8.5 mIU/ml with a peak level of 49.9 mIU/ml at
90 min. A serum oestradiol was under 5.0 pg/ml, and serum levels
of IGF1 and IGFBP3 were within normal limits. These findings
were not consistent with precocious puberty but LH peak was
nearly up to the level of precocious puberty. The patient was
treated with GH. And it can be helpful for her growth and
emotional support. Conclusion:Our case highlights the possibility
of precocious puberty as an atypical clinical feature of TS. We
emphasis on careful assessment on unusual growth pattern in any
child, even though other underlying conditions.
P3-1247
The Association between Selected Endocrinopathies
and Central Arterial Pressure in Children and
Adolescents
Klaudyna Noiszewskaa, Anna Krentowskab, Anna Skonecznyb,
Agnieszka Mazurb, Hanna Borysewicz-Sanczyka, Artur Bossowskia
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aDepartment of Pediatrics, Endocrinology and Diabetes with
Cardiology Division, Medical University of Bialystok, Bialystok,
Poland; bStudents’ Scientific Association, Department of Pediatrics,
Endocrinology, and Diabetology with Cardiology Division, Medical
University of Bialystok, Bialystok, Poland

Background: Many endocrinopathies are associated with
cardiovascular abnormalities. Central blood pressure (CAP),
reflecting the condition of blood vessels, may be useful in
monitoring of patients with endocrinopathies. Objective and
hypotheses: To evaluate parameters of CAP in patients with
selected endocrinopathies. Method: The study group comprised
122 patients (58 girls and 64 boys) with endocrinopathies: GH
deficiency before GH therapy (group 1; nZ28), undergoing GH
therapy (group 2; nZ24), diabetes mellitus (DM) lasting for %5
years (group 3; nZ15), DM lasting for O5 years (group 4; nZ11),
treated hyperthyroidism (group 5; nZ14), treated hypothyroidism
(group 6; nZ13), and obesity (group 7; nZ17). The control group
consisted of 29 patients (16 girls and 13 boys) with no cardiac
irregularities or endocrinopathies. Three measurements of CAP
were performed using Central Blood Pressure Meter (cBP01) and
mean values were calculated. Statistical analysis was performed
using Statistica 10.0. Results: Patients with untreated GH
deficiency had significantly lower CAP than the control group
(90.2 mmHg vs 99.8 mmHg; P!0.001), lower amplification index
(1.55 vs 1.67; PZ0.046), and higher augmentation index (0.66 vs
0.61; PZ0.02). Both indices normalised after GH therapy. CAP,
however, remained lower than in control group (93.24 mmHg vs
99.8 mmHg; PZ0.04). Group 3 had significantly lower systolic
blood pressure (111.26 mmHg vs 119.49 mmHg; PZ0.04) and
central pulse pressure (27.04 mmHg vs 31.43 mmHg; PZ0.049)
than control group. No such differences were observed in groups 4,
5, and 6. Values of CAP (114.68 mmHg vs 99.8 mmHg; P!0.001)
and central pulse pressure (36.52 mmHg vs 31.43 mmHg;
PZ0.03), as well as peripheral arterial pressures, were significantly
higher in obese patients than in control group. Conclusion:
Endocrinopathies in children are associated with cardiovascular
immaturity, expressed by lower values of central arterial pressure
indices. Proper treatment of underlying diseases leads to normal-
isation of studied parameters. Obesity predisposes to higher risk of
cardiovascular incidents.
P3-1248
The Development of a Publication Presentation
Workshop: Enhancing the Publication of African
Paediatric Endocrinological Research
François de Villiers

Medunsa, SMU, Pretoria, South Africa

Background: There is much activity in Africa in Paediatric
Endocrinology. The international societies, ESPE, and ISPAD
helped significantly in the development of paediatric endo-
crinology training. Considerable research is being done at the
PETCA in Kenya, PETWCA in Lagos and elsewhere, but too few
of the studies are published. Owing to the pressure of clinical work
in Africa most endocrinologists have difficulty in completing their
Poster Presentations



research. Objective and hypotheses: To devise a mechanism to
increase the chances of the publication of African Paediatric
Endocrinology studies. Method: Presenters of high-quality
research projects which were at an advanced stage produced a
structured abstract for selection for the Publication Presentation
Workshop at the ASPAE 2015 Congress. Presenters of the selected
projects were to prepare an oral presentation of 20 min to be
presented at the Congress, as well as a draft article. These will be
submitted to the editor of the Journal of Endocrinology,
Metabolism and Diabetes of South Africa (JEMDSA), Prof.
W Mollentze, who had agreed to be part of the workshop. After
the presentation, two discussants per paper will discuss ways in
which to improve it. Results: Seven research projects were
considered to be of sufficient quality. They concerned topics such
as diabetes mellitus, puberty, obesity, vitamin D deficiency, and the
knowledge of health care workers. Contributors came from
Cameroon, Nigeria, Uganda, and Zanzibar. The ASPAE 2015
Congress takes place in the first week of May. It is expected that the
presenters will excel, that the discussants will contribute
immensely to the improvement of the studies, and that the
incentive of publication in an accredited journal will yield a
completion rate of more than 50%. Conclusion: This is a
wonderful opportunity for people in underresourced areas to
publish their research. The offer of Prof. Mollentze and JEMDSA is
unique and highly commendable.
P3-1249
Telomere Length in Young Adults Born Preterm and
the Risk for Cardiovascular Disease; Support for
Accelerated Biological Ageing in Subjects Born
Preterm
Carolina Smeetsa, Veryan Coddc, Nilesh Samanic,
Anita Hokken-Koelegaa,b

aSubdivision of Endocrinology, Department of Pediatrics, Erasmus
University Medical Center, Rotterdam, The Netherlands; bDutch
Growth Research Foundation, Rotterdam, The Netherlands;
cDepartment of Cardiovascular Sciences, University of Leicester,
Leicester, UK

Background: Subjects born preterm have an increased risk for
ageing-associated diseases such as cardiovascular disease (CVD) in
later life but the underlying cause is largely unknown. Telomere
length (TL) is a usable index for ageing, with shorter TL indicating
older biological age. Furthermore, short TL is associated with
CVD. Objective and hypotheses: To investigate TL in subjects
born preterm compared to term and to assess if TL is associated
with risk factors for CVD.Method:Wemeasured mean leucocyte
TL using quantitative PCR in 470 young adults. We analysed the
influence of multiple variables onTL in a linear multiple regression
analysis and compared TL between subjects born preterm
(nZ186) and term (nZ284). Furthermore, we analysed the
correlation between TL and risk factors for CVD (i.e. body
composition, blood pressure, lipid levels, insulin sensitivity, and
the inflammatory biomarker C-reactive protein). Results: Gesta-
tional age was positively associated with TL (PZ0.02). Subjects
54th Annual Meeting of the ESPE
born preterm had significantly shorter TL (mean TLZ3.12) than
subjects born term (mean TLZ3.25) (PZ0.003), comparable with
a difference of w180 bp (Brouilette et al., Lancet, 2007).
Significance of this difference increased after correction for gender
and size at birth (PZ0.001). TL was not associated with risk
factors for CVD. Conclusion: Young adults born preterm have
shorter TL than young adults born term, indicating a difference in
biological age of w5–12 years at the same calendar age. This
supports the association between ageing-associated diseases and
preterm birth. TL was not associated with risk factors for CVD,
suggesting that TL is an independent biomarker in the correlation
between preterm birth and CVD. Since the prevalence of preterm
birth and survival is rapidly increasing, our results are of clinical
relevance for an increasing number of subjects worldwide.
P3-1250
A Survival Analysis Approach to Assess the
Association between Maternal Prepregnancy
Overweight and Childhood Overweight: Results of
the Ulm Birth Cohort Study (UBCS)
Stephanie Brandta, Hermann Brennerb, Jon Genuneitc,
Dietrich Rothenbacherd, Martin Wabitsche

aDivision of Pediatric Endocrinology and Diabetes, Department of
Pediatrics and Adolescent Medicine, University of Ulm, Ulm,
Germany; bDivision of Epidemiology and Aging Research, Cancer
Research Center (DKFZ), University of Heidelberg, Heidelberg,
Germany; cInstitute of Epidemiology and Medical Biometry, Ulm
University, Ulm, Germany; dInstitute of Epidemiology and Medical
Biometry, Ulm University, Ulm, Germany; eDivision of Pediatric
Endocrinology and Diabetes, Department of Pediatrics and
Adolescent Medicine, University of Ulm, Ulm, Germany

Background: It has been suggested that maternal prepreg-
nancy overweight has an effect on childhood overweight.
Objective: We aimed to use a survival analysis approach to
investigate the association between maternal prepregnancy over-
weight and childhood overweight in the prospective Ulm Birth
Cohort Study (UBCS). Design: At baseline nZ1086 mothers and
their newborns agreed to participate in the UBCS. Weight and
height values of the children were obtained at birth, 6 months, 1, 2,
3, 4, 5, and 6 years of age. Overweight in childhood was calculated
using the R90th age- and sex-specific percentiles of the German
reference data. Missing BMI values were multiple imputed (nZ5).
Maternal prepregnancy weight status was obtained from maternal
record of prenatal care (normal weight: BMI !24.9 kg/m2 and
overweight: BMI R25 kg/m2). In the survival analysis we analyzed
the data of nZ1026 children and their mothers with complete
baseline variables (age at delivery, migration background, school
education, week of gestation, maternal smoking during pregnancy,
number of parity and intention to breastfed the child). Methods:
We performed a survival analysis using the Kaplan–Meier method.
We calculated the hazard ratio (HR) of the effect of maternal
prepregnancy overweight on childhood overweight using the Cox
proportional hazard model after adjustment for covariates.
Results: 20.9% of the children became overweight between birth
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and 6 years of age. The time-to-event curve for offsprings of
prepregnancy normal weight mothers was slightly higher
compared to the curve for offsprings of prepregnancy overweight
mothers. Compared to offsprings of prepregnancy normal weight
mothers, offsprings of prepregnancy overweight mothers had a
significantly elevated risk for overweight in childhood (HR: 1.60;
95% CI: 1.31–1.89), even after adjusting for baseline covariates
(HR: 1.51; 95% CI: 1.21–1.82). Conclusion: These results suggest
that maternal prepregnancy overweight may be a significant factor
in the association between fetal environment and post-delivery
development of overweight. Funding: The UBCS was supported
by grants of the German Research Council (BR 1704/3-1, BR
1704/3) and of the German Federal Ministry for Education and
Research (BMBF, project funding reference number: 01GI0851).
P3-1251
Sexually Dimorphic Methylation of SF-1 in Rat
Placenta after Gestational Exposure to BPA
Julie Fudvoyea,c, Pierre Dehanb, Mehdi Liénarda, Geert Trooskensd,
Arlette Gérarda, Jean-Pierre Bourguignona,c, Anne-Simone Parenta,c

aNeuroendocrinology Unit, GIGA Neurosciences, University of
Liège, Liège, Belgium; bLaboratory of Experimental Pathology,
GIGA Cancer, University of Liège, Liège, Belgium; cPediatric
Department, CHU Liège, Liège, Belgium; dDepartment of
Mathematical Modelling, Statistics and Bio-informatics,
Ghent, Belgium

Background: Gestational exposure to endocrine disrupting
chemicals (EDCs) can impact the control of sexual differentiation
by altering the hormonal environment of the foetus. Prenatal
exposure to BPA, for instance could lead to disorders of sexual
development. At the interface between the mother and the foetus,
the placenta plays a key role in foetal programming and responds
to environmental stressors in a sex specific manner. Epigenetics
has appeared to be a key mechanism for regulation of gene
expression in response to early life environment. Aims and
hypothesis:We hypothesised that epigenetic modifications at the
level of the placenta could be involved in the potential adverse
effects of BPA on sexual differentiation and development. We
aimed at studying the modifications of DNA methylation in male
and female placenta after gestational exposure to BPA. Methods:
Pregnant rats were exposed orally to BPA (10 mg/kg per day) from
gestational day 6 (GD6) to GD18. Placenta obtained by caesarean
section were harvested at GD19. Male and female placentas were
identified using classical PCR for SRY expression. Genome-wide
DNA micro-array analysis was performed to identify genes with
increased methylation following gestational exposure to BPA.
Results: Genome-wide analysis showed that four genes exhibited
significant hypermethylation in the female placenta after BPA
exposure. In particular, SF-1 was hypermethylated after BPA
exposure in female but not male placenta and we are currently
validating the hypermethylation of the SF-1 promoter using
methylation specific PCR after bisulfite treatment. Conclusion: In
conclusion, prenatal exposure to a high dose of BPA leads to
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changes in placental DNA methylation pattern of specific genes in
a sexually dimorphic manner. SF-1, a key regulator of sexual
development appears to be a good placental epigenetic biomarker
of gestational exposure to BPA and could mediate the adverse
effects of BPA on the reproductive system.
P3-1252

Abstract withdrawn.
P3-1253
Newborns with Longest Telomeres are Big at Birth
and Have Most Lean Mass: Not Most Fat: in Late
Infancy
Marta Dı́az Silvaa, Abel López-Bermejob, Lourdes Ibáñez Todaa,
Francis de Zeguerc

aHospital Sant Joan de Déu, University of Barcelona, Esplugues de
Llobregat, Barcelona, Spain; bDepartment of Pediatrics, Dr. Josep
Trueta, Girona Institute for Biomedical Research, Girona, Spain;
cDepartment of Development and Regeneration, University of
Leuven, Leuven, Belgium

Background: Telomere length at birth is a major determinant
of telomere length at later ages, up into senescence. However, the
prenatal setting of telomere length is poorly understood.
Individuals born large are at lower risk for later-life disorders,
such as diabetes, than those born small, a feature of their longer
health span being a higher lean mass that provides more muscle
strength and is already present in infancy. Objective and
hypotheses: To assess leukocyte telomere length (LTL) in
small-, appropriate-, or large-for-gestational-age (SGA, AGA,
and LGA) infants. To correlate LTL at birth with body
composition at age 12 months. LTL will differ between AGA,
SGA, and LGA subgroups. Method: At birth, we studied LTL (by
real-time PCR, using RNAseP as a single copy gene) in 103 SGA,
AGA, and LGA infants born after an uneventful, term, singleton
pregnancy. All infants were breastfed for R4 months. At age 12
months, body composition was assessed by absorptiometry.
Results: Telomere lengths were on average 25% shorter in SGA
and 22% longer in LGA than in AGA newborns. Birthweights
increased with telomere length. Notably, the infants with highest
birthweights did not necessarily have long telomeres, but those
with longest telomeres were consistently born LGA, whereas none
of those with shortest telomeres was born LGA. Lean mass in late
infancy – not fat mass – increased with telomere length at birth.
Conclusion:Newborns with longest telomeres are big at birth and
have most lean mass – not most fat – in late infancy.
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P3-1254
Untargeted Plasma Metabolomics in Prepubertal ICSI
and Naturally Conceived Children Unravels Gender:
Dimorphic Metabolic Trajectories After ICSI
Alexandra Gkourogiannia, Aristeidis G Telonisb, Ioanna Kosteriaa,
Alexandra Margelic, Emilia Mantzoua, Maria Konstaa,
Dimitrios Loutradisd, George Mastorakose, Ioannis Papassotiriouc,
Christina Kanaka-Gantenbeina, MariaI Klapab, George P Chrousosa

aDivision of Endocrinology, Diabetes and Metabolism, First
Department of Pediatrics, Athens University Medical School,
Athens, Greece; bMetabolic Engineering and Systems Biology
Laboratory, Institute of Chemical Engineering Sciences, Foundation
for Research and Technology-Hellas (FORTH/ICE-HT), Patras,
Greece; cDepartment of Clinical Biochemistry, ‘Aghia Sophia’
Children’s Hospital, Athens, Greece; dDivision of In Vitro
Fertilization, First Department of Obstetrics and Gynecology,
Athens University Medical School, Athens, Greece; eDivision of
Endocrinology, Second Department of Obstetrics and Gynecology,
Athens University Medical School, Athens, Greece

Background: ICSI is an assisted reproduction technique
(ART) mainly used to overcome male infertility. Nowadays, ICSI is
employed frequently due to its high success rate, despite it being
highly invasive (i.e. epigenetic risk). Recent studies in ART
offspring show a higher incidence of cardio-metabolic risk than in
naturally-conceived (NC) controls. Thus, in our prior untargeted
metabolomic study between ICSI and NC prepubertal girls, we
demonstrated insulin resistance in the former. Aims and
objectives: Untargeted plasma metabolomic analysis of ICSI
and NC prepubertal boys was performed to detect possible gender-
dimorphic metabolic differences with respect to the girl study
group. Methods: Blood plasma samples of strictly matched ICSI
and NC boys were analysed by gas chromatography–mass
spectrometry (GC–MS) metabolomics. Both metabolomic and
biochemical data were analysed using multivariate statistics and
compared with the corresponding results of the girl ICSI and NC
groups. The results were visualized on a reconstructed inter-organ
metabolic network. Results: Combining metabolomic and
biochemical measurements differentiated the ICSI and NC groups
in both genders, with this difference being more prominent in the
girls. However, the discriminatory metabolites were gender-
specific. Whereas in both sexes a significantly higher concentration
in insulin resistance associated metabolites was observed in the
ICSI group, in the ICSI boys the largest difference relatively to
the NC group was the significantly smaller concentration of the
aromatic amino acids, potentially correlated with brain and liver
abnormalities. Conclusions: Our results suggest an increased risk
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for metabolic disorders as a result of ICSI in both boys and girls. By
providing a high resolution perspective of the metabolic state in
pre-pubertal children, metabolomics might help develop gender-
specific tests and treatments. Funding: Hellenic Endocrine
Society.
P3-1255

Analysis of Gene Methylation Difference and
Evaluation the Effect of GH in Silver–Russell
Syndrome
Di Wu, Chunxiu Gong, Yang Zhao, Chang Su, Bingyan Cao

Beijing Children’s Hospital, Capital Medical University,
Beijing, China

Background: Nearly half of SRS epigenetic etiology is
unknown. Effect of GH in SRS is not exact. Objective: To
determine novel gene or imprinted gene associated with
pathogenicity of Silver–Russell syndrome (SRS) through detection
genome-wide methylation differences. To observe GH efficacy in
SRS and the relationship between GH and epigenetic changes.
Method: To detect genome-wide methylation site through the
Illumina 450K methylation chip in seven SRS and five controls
matched age. Other ten cases of SRS were analyzed GH efficacy.
Results: Imprinted gene OSBPL5 has the most significant
methylation difference site in case group and normal control
group (PZ0.023, bZK0.243). And the gene is located on 11p15–
45 UTR, it is quite possible pathogenic. Five important genes were
found might related with SRS: TGFb3, GAP43, HSF1, NOTCH4,
and MYH14. Ten SRS with GH treatment, the average follow-up
period was 13.2 months. The average GH dosages was 0.15 IU/kg
per day. Growth velocity (GV) was 9.53C3.918 cm/year. which
was higher than normal children’s GV (5 cm/year), PZ0.005. Five
out of ten cases did epigenetic detection. One patient was matUPD
(7) positive and his GV was 11.13 cm/year. Two patients were
11p15 ICR1 hypomethylation and their GV were 8 and
9.141 cm/year respectively. The other two cases were not found
in epigenetic changes, whose GV were 14.4 and 9.54 cm/year.
Conclusion: The imprinted gene OSBPL5 is quite possible
pathogenicity of SRS. Other five important genes: TGFb3, HSF1,
GAP43, NOTCH4, and MYH14 may be related to SRS. This group
of SRS have good GH efficacy. One case of UPD (7) mat was higher
GV than two patients who were 11p15 ICR1 hypomethylation.
Funding: This work was supported by the Basic-Clinical Research
Fund of Capital Medical University (grant number 14JL75).
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Higher Expression of the Oncogene YAP1, a
Wnt/b-Catenin Target, is associated with
Poor Outcome in Pediatric Patients with
Adrenocortical Tumors
Rafael H Abducha, Ana Carolina Buenoa, Leticia F Leala, Marcelo
M Cavalcantia, Silvia R Brandaliseb, Maria J Masterallob,
José A Yunesb, Carlos E Martinelli Jra, Carlos A Scridelia, Luiz G Tonea,
Silvio Tuccia, Ayrton C Moreiraa, Leandra Z Ramalhoa,
Margaret Castroa, Sonir R Antoninia

aRibeirao Preto Medical School, Ribeirao Preto, Sao Paulo, Brazil;
bBoldrini Children’s Center, Campinas, Sao Paulo, Brazil

Background: overexpression of the oncogene Yes-associated
protein 1 (YAP1), a Hippo pathway target, associates with
increased cell proliferation in some human cancers. There is not
data on adrenocortical tumors (ACT). YAP1 is a potential target of
Wnt/b-catenin pathway, which plays an important role in ACTs.
Objective and hypotheses: to evaluate the role of YAP1 and its
interaction with the Wnt/b-catenin pathway in ACT. Method:
Association between YAP1 mRNA and protein expression and
clinical, biochemical, pathological and patient’s outcome data was
evaluated in 42 pediatric patients with ACT (81% females; median
age: 31 months (5–185)). The expression data was compared to 21
normal pediatric adrenal cortices and 32 normal fetal adrenal
cortices. In addition, in vitro experiments blocking the TCF/
b-catenin complex with PNU-74654 in H295 adrenal tumor cells
analyzed the interaction between YAP1 and the Wnt/b-catenin
pathway, which is activated in H295 cells due to presence of the
p.Ser45Pro b-catenin mutation. YAP1 expression was evaluated by
qPCR, Immunohistochemistry (IHC) and western blot. Results:
IHC showed high nuclear expression of YAP1 in fetal adrenals but
not in postnatal normal adrenals. YAP1 nuclear accumulation was
observed in 97% of the tumor samples. Overall, no differential
YAP1 mRNA expression was found between control adrenals and
ACTs. However, higher YAP1 mRNA expression in ACTs was
significantly associated with death (PZ0.02) and recurrence/me-
tastasis (PZ0.002). Kaplan–Meier curve and log-rank test showed
that higher YAP1 expression was associated with lower survival
(PZ0.02). Bayesian linear regression also showed higher YAP1
mRNA expression in patients with recurrence/metastasis (5.02;
95% CI: 2.09–7.94), death (5.09; 95% CI: 2.09–8.16) and advanced
tumor stage (4.63; 95% CI: 0.61–8.64). In vitro data showed that in
adrenal cells, YAP1 is also a Wnt/b-catenin target gene. The
inhibition of the Wnt/b-catenin signaling diminished YAP1
protein expression by 44, 58, and 81% after 48 h with 50, 100,
and 200 mM PNU-74654 respectively. Conclusion: Higher
expression of the oncogene YAP1 appears to be a marker of
poor prognosis and lower survival rates in pediatric patients with
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ACT. These original data highlight YAP1 as a potential target to
treat patients with invasive or recurrent adrenal tumors.
LBP-1257
Prepubertal and Pubertal Predictors of Semen Quality
in a Prospective Cohort Study of Russian Young Men:
Focus on Endocrine-Disrupting Chemicals
Oleg Sergeyeva,b, Lidia Mı́nguez-Alarcónc, Russ Hauserc,d,
Paige L Williamsd,e, Jane S Burnsc, Susan A Korrickc,f, Yury Dikovb,
Liudmila Smigulinab, Boris Revichb,g, Mary M Leeh

aDepartment of Genomics and Human Genetics, Vavilov Institute of
General Genetics, Russian Academy of Science, Moscow, Russia;
bChapaevsk Medical Association, Chapaevsk, Samara Region,
Russia; cDepartment of Environmental Health, Harvard T.H. Chan
School of Public Health, Boston, Massachusetts, USA; dDepartment
of Epidemiology, Harvard T.H. Chan School of Public Health,
Boston, Massachusetts, USA; eDepartment of Biostatistics, Harvard
T.H. Chan School of Public Health, Boston, Massachusetts, USA;
fChanning Division of Network Medicine, Department of Medicine,
Harvard Medical School, Brigham and Women’s Hospital, Boston,
Massachusetts, USA; gInstitute of Economic Forecasting, Russian
Academy of Science, Moscow, Russia; hPediatric Endocrine
Division, Departments of Pediatrics and Cell Biology, University of
Massachusetts Medical School, Worcester, Massachusetts, USA

Background: We are not aware of other longitudinal cohort
studies of boys with prepubertal assessment of exposure to
endocrine-disrupting chemicals (EDCs) and annual long term
follow-up of growth and puberty to evaluate semen quality.
Objective: To describe semen quality and explore associations of
prepubertal serum concentrations of organochlorine compounds
and pubertal measures with semen parameters in an ongoing
longitudinal cohort study of Russian boys. Design/methods:
From 2003 to 2005, 516 prepubertal 8–9 year old boys were
enrolled (86% of all eligible Chapaevsk boys, Russia) and
underwent annual growth and sexual development assessments
for ten years, including Tanner staging and measurement of
testicular volume. Serum dioxins were measured by the U.S.CDC
in baseline samples. At age 18, the 133 young men collected up to
two semen samples (nZ256) one week apart with 54%
participation among those eligible. Semen samples were analyzed
for volume, sperm concentration and motility by one technician
(LS) according to the NAFA-ESHRE manual. Linear mixed models
with random intercepts were used to examine the relation between
quartiles of serum concentrations of dioxins with semen
parameters. Models were adjusted for BMI, season, and abstinence
time. Results: Men had a median sperm concentration and
motility of 51.8 mill/ml and 64% respectively. Higher prepubertal
serum TCDD levels (median of 2.9 pg TEQ/g lipid) were
associated with lower semen parameters. The adjusted
difference (95% CI) in percent change in sperm concentration,
total sperm count, and total motile sperm count between the
lowest and highest quartile was K39.7% (K60.5, K8.9), K32.9%
(K59.5, 10.9), and K36.4% (K63.8, 11.6) respectively. Data are
being analyzed for pubertal predictors of semen quality.
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Conclusions: This is one of the first prospectively designed
studies to follow a large cohort of boys annually from prepuberty
until adulthood and collect semen samples. Higher serum dioxins
at 8–9 years are associated with lower semen parameters at age 18
years indicating that the prepubertal period is a sensitive window
of exposure to EDCs for sperm quality.
LBP-1258
A Distinct Population of Islet Cells Defines Diffuse
Congenital Hyperinsulinism in Infancy but not Other
Forms of the Disease
Bing Hana, Melanie Newbouldb, Gauri Batrab, Edmund Cheesmanb,
Ross Craigieb, Zainab Mohammada,b, Lindsey Rigbyb,
Raja Padidelab, Mars Skaeb, Aleksandr Mironova, Tobias Starborga,
Karl Kadlera, Karen Cosgrovea, Indraneel Banerjeeb, Mark Dunnea

aUniversity of Manchester, Manchester, UK; bRoyal Manchester
Children’s Hospital, Manchester, UK

Background/hypothesis: Congenital hyperinsulinism in
infancy (CHI) mainly arises from mutations in ATP-sensitive
potassium channel genes. However, the expression pattern of
defects can be markedly diverse. In diffuse CHI (CHI-D) all islet
cells express gene defects, whereas patients with focal CHI (CHI-F)
only express defects in a localised region of islet cells due to loss of
a maternally-imprinted locus. Here, we examined the properties of
a novel population of CHI islet cells with enlarged nuclei.
Methods: Tissue was obtained from patients with CHI-D (nZ9),
CHI-F (nZ5), and age-matched controls (nZ8, 2 days–36
months of age). High-content analysis of histological sections
and serial block face-scanning electron microscopy were used to
quantify nuclear enlargement and determined the extent of
nucleomegaly. Results: Islet cells with nucleomegaly have; i) an
average area of 100.1G3.8 mm2 (nZ105), which was 4.3- and 5.3-
fold larger than nuclei in endocrine (nZ173) and exocrine cells
(nZ115) respectively; ii) an increased nuclear volume from
157.33G9 mm3 (nZ22) to w420 mm3; and iii) an endocrine
phenotype as they stained positive for the neuroendocrine cell
marker chromogranin (nZ398/405 cells). The incidence of islet
cell nucleomegaly was 6.4- and 8.4-fold greater in CHI-D (0.67G
0.11% of islet cells, nZ40 320) than in age-matched controls and
CHI-F, respectively. Overall, 70.5G6% of CHI-D islets contained
at least one enlarged nuclei and 45.4G7% of islets (nZ179) were
found to have more than one affected cell. As nuclear enlargement
might be as a consequence of chromatin decondensation, we
examined the correlation of Ki67 staining (as a marker of
proliferation) with nucleomegaly. In controls (53%, nZ16/30)
and CHI-F (67%, nZ22/33) nucleomegaly was positively-
associated with proliferation, whereas only 9% of cells with
nucleomegaly in CHI-D islets were Ki67 positive (nZ27/291).
Summary: These findings suggest that nucleomegaly is
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pathognomonic with CHI-D and unrelated to cell proliferation
in CHI-D islets.
LBP-1259
Adrenal Steroid Precursors Accumulating in
Congenital Adrenal Hyperplasia lead to
Transactivation of the Glucocorticoid Receptor
Karijn Pijnenburg-Kleizena, Manon Engelsa,b, Christiaan Mooija,
Aliesha Griffinc, Nils Kronec, Paul Spand, Antonius van Herwaardenb,
Fred Sweepb, Hedi Claahsen-van der Grintena

aDepartment of Pediatrics, Radboud University Medical Center,
Nijmegen, The Netherlands; bDepartment of Laboratory Medicine,
Radboud University Medical Center, Nijmegen, The Netherlands;
cCentre for Endocrinology, Diabetes and Metabolism, University of
Birmingham, Birmingham, UK; dDepartment of Radiation
Oncology, Radboud University Medical Center, Nijmegen,
The Netherlands

Background: Congenital adrenal hyperplasia (CAH) patients
are clinically often less severely affected by cortisol deficiency than
anticipated from their enzymatic defect. Objective and
hypotheses: We hypothesize that adrenal steroid hormone
precursors that accumulate in untreated or poorly controlled
CAH have glucocorticoid activity and partially compensate for
cortisol deficiency. We aimed to determine the in vitro binding,
translocation and transactivation potential of the steroid hormone
precursors 21-deoxycortisol, 17-hydroxyprogesterone, pro-
gesterone, and androstenedione on the human glucocorticoid
receptor (hGR). Method: Competitive binding assays were
performed in HeLa cells. Nuclear translocation of the hGR was
studied by transfection of COS-7 cells with a GFP-tagged hGR and
fluorescence microscopy. Transactivation assays were performed
in COS-7 cells and repeated in HEK 293 cells using a dual
luciferase assay after co-transfection of the cells with the hGR and
luciferase reporter vectors. Results: 21-Deoxycortisol,
17-hydroxyprogesterone, and progesterone are able to bind to
the hGR with binding affinities of 24–43% compared to cortisol.
Androstenedione has a low binding affinity. Incubation with
21-deoxycortisol led to complete nuclear translocation of the hGR,
whereas treatment with 17-hydroxyprogesterone or progesterone
resulted in partial nuclear translocation. 21-Deoxycortisol
transactivated the hGR with an EC50 approximately sixfold the
EC50 of cortisol. 17-Hydroxyprogesterone and progesterone
transactivated the hGR with EC50s of more than 100 times the
EC50 of cortisol. No hGR transactivation was detected after
incubation with androstenedione. Conclusion: 21-Deoxycortisol,
17-hydroxyprogesterone, and progesterone are able to bind,
translocate and transactivate the hGR in vitro and thus may
have glucocorticoid activity. Mainly 21-deoxycortisol might have a
clinically relevant agonistic effect on the hGR and could potentially
partially compensate the cortisol deficiency in CAH patients.
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Decreased AMY1 Gene Copy Number is Associated
with Increased Obesity Risk in a Population of
Caucasian School Children
M Loredana Marcovecchioa, Rosalba Floriob, Fabio Verginellic,
Laura De Lellisb, Delfina Verzillib, Francesco Chiarellia,
Alessandro Camab, Angelika Mohna

aDepartment of Paediatrics, G. d’Annunzio University, Chieti, Italy;
bDepartment of Pharmacy, G. d’Annunzio University, Chieti, Italy;
cUnit of General Pathology, Aging Research Center, G. d’Annunzio
University Foundation, Chieti, Italy

Background: Genome-wide association studies have ident-
ified more than 60 SNPs associated with BMI. Additional genetic
variants, such as copy number variations (CNV), have also been
implicated in the pathogenesis of obesity. Recently, the highly
polymorphic CNV in the salivary amylase (AMY1) gene has been
associated with obesity risk in adults. Objective and hypothesis:
To assess the potential association between AMY1 copy number
and BMI in a population of Caucasian school children. Methods:
748 children (356 boys, mean age (GS.D.): 8.4G1.4 years)
underwent anthropometric assessments (height, weight, and
BMI) and collection of salivary samples for DNA extraction.
AMY1 copies were evaluated by quantitative PCR. Results: In the
whole study population median AMY1 copies was 8 (range 2–27).
A progressive decrease in BMI z-score was found across AMY1
quartiles (Q): Q1–Q4, 0.64G1.04 vs 0.33G1.09 vs 0.56G1.01 vs
0.45G1.12, PZ0.03. Post-hoc analysis revealed a significant
difference in BMI z-score between AMY1 Q1 and Q2 (PZ0.028).
After dividing the study population in BMI z-score deciles, AMY1
copy number was lower in children in the top decile (BMI z-score
O1.8, nZ74) than in the lower deciles: (BMI z-score !1.8,
nZ674): 8 vs 9, PZ0.019. In addition, all children with O17
AMY1 copies had a BMI z-score in the lower deciles of the
population distribution. In a logistic regression model, a
significant and inverse association was found between AMY1
copies and BMI z-score in the top decile: 0.911 (95% CI: 0.842–
0.985). Conclusions: In this first pediatric-only, population-based
study, a higher AMY1 copy number emerged to be protective
against obesity. These data confirm previous findings from adult
studies and support a potential role of a higher expression of the
salivary amylase, implicated in the first step of starch digestion, in
protecting from excess weight gain. This finding could be of
particular relevance for populations, such as ours, with a high
dietary starch intake.
LBP-1261
POLR3H Variant is Associated with Primary Ovarian
Failure in Two Families
Monica Francaa, Mariana Funaria, Sorahia Domenicea, Mirian Nishia,
Elaine Costaa, Leticia Gontijoa, Ana Claudia Latronicoa,
Alexander Jorgea,b, Antonio Lerarioa, Berenice Mendoncaa
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Background: Primary ovarian failure (POF) is a major cause
of female infertility. POF is characterized by amenorrhea, hypo-
estrogenism, and elevated gonadotrophin levels. In POF disorder,
several genetic alterations have been described, however in most of
the patients the etiology of this disorder remains unknown.
Objective and hypotheses: To identify new genes implicated in
the development of POF using whole-exome sequencing (WES).
Method: Four subjects with FOP of two families were studied.
In family 1, DNA of two affected daughters and their mother were
available. In the second family two affected sisters, their parents,
and one unaffected sister were analyzed. Family 2 is consangui-
neous (parents are second cousins), suggesting a recessive mode of
inheritance. Exons and splice sites were captured with the Agilent
SureSelectXT Human Exon V5 Kit and 2!100 bp paired-end.
WES was performed on an Illumina HiSeq2500. The mean
coverage of the captured regions was O50! in all samples. WES
was performed in all described members and genetic variant was
confirmed with Sanger sequencing. Results: One novel
homozygous missense variant (c.149AOG) in POLR3H, the
gene encoding polymerase (RNA) III (DNA directed) polypeptide
H, was identified in all four affected women from both families.
The parents were heterozygous for this variant and the unaffected
sister did not carry the variant, consistent with perfect segregation
with autosomal recessive mode of inheritance. POLR3H variant is
not present the publicly available databases 1000Genomes,
6500ESP, and ExAC. Finally, the c.149AOG variant is predicted
to be deleterious according to in silico analysis. Conclusion: Our
findings identified a previoulsy undescribed homozygous variant
in POLR3H associated with primary ovarian failure in two
unrelated families. These results suggest the involvement of
POLR3H gene in the etiology of primary ovarian failure.
LBP-1262
The Existence of an Androgen Responsive
Transcriptome in the Peripheral Blood of Boys
Extends the Utility of the HCG Stimulation Test
Martina Rodiea, Pawel Herzykb, Manikhandan Mudaliarb,
Sandra Chudleighc, Edward Tobiasd, Faisal Ahmeda

aDevelopmental Endocrinology Research Group, School of
Medicine, University of Glasgow, Glasgow, UK; bPolyomics Facility,
University of Glasgow, Glasgow, UK; cSGH Laboratory Medicine
and FM Building, Department of Molecular Haematology, Southern
General Hospital, Glasgow, UK; dSGH Laboratory Medicine and FM
Building, Department of Genetics, Southern General Hospital,
Glasgow, UK

Background: The hCG stimulation test is a valuable method
for assessing androgen production but there is a need to explore its
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utility in assessing androgen responsiveness and long-term
prognosis. Objective and hypothesis: Our aim was to explore
the effect of hCG stimulation on the peripheral transcriptome in
boys undergoing investigation for DSD. Method: Thirteen boys
undergoing investigation for 46,XY DSD received i.m. hCG
1500 U on 3 consecutive days and had blood sampling on D0 and
D3. Testosterone was measured and phenotype recorded. RNA
was extracted from peripheral blood mononuclear cells on the
Qiacube using RNA Blood Mini Kit with an incorporated DNase
step. Microarray hybridisation was performed on 13 paired
samples using the Affymetrix Human Transcript Array (HTA)
2.0. Gene expression fold change was calculated and corrected for
those boys who did not have a testosterone rise. Results: Median
age (range) at test was 0.83 years (0.18–11.23) with a median
external masculinisation score of 9 (6–11). Three boys had isolated
proximal hypospadias, six had bilateral undescended testes,
and four had a combination of hypospadias, impalpable testes
or micropenis. Median pre and post hCG testosterone were
!0.5 nmol/l (!0.5–6) and 7.9 nmol/l (!0.5–31.5) respectively.
Median fold change of testosterone was 6.8 (1–26.6) and 3 (23%)
boys did not demonstrate a testosterone rise (non-responders).
Median AMH in the responders was 688 pmol/l (24, 1628) and in
the non-responders was !4 pmol/l (!4256). 8 (80%) of the
responders and 2 (66%) of the non-responders had AR mutation
analysis performed and had no variant detected. When corrected
for gene expression changes in the non-responders, all ten of the
responders demonstrated a 20% or greater increase in the
expression of piR-37150, a non-coding piwi-interacting RNA.
8 (80%), 6 (60%), and 4 (40%) of the responders demonstrated a
30, 40, and 50% rise respectively in a total of five piRNAs.
Conclusion: The identification of a dynamic peripheral tran-
scriptome that is associated with an androgen response following
hCG stimulation extends the potential value of this clinical test.
The role of piRNAs as a diagnostic and prognostic marker of
gonadal function needs further investigation.
LBP-1263
Late Surgical Correction of Hypospadias Increases the
Risk of Complication: a 501 Consecutive Patients
Series
Sarah Garniera, Clement Jeandela, Barbara Ceredaa,
Sylvie Broussousa, Olivier Mailleta, Christophe Lopeza,
Francoise Parisb, Laura Gasparib, Pascal Philibertb, Claire Jeandelb,
Amandine Coffyc, Jean Pierre Dauresc, Charles Sultanb,
Nicolas Kalfac

aChirurgie et Urologie Pediatrique, Hopital Lapeyronie, CHU
Montpellier, Montpellier, France; bUnité d’Endocrinologie Pédiatri-
que, Hopital Arnaud de Vileneuve, CHU Montpellier, Montpellier,
France; cInstitut de Recherche Clinique, Université de Montpellier,
Montpellier, France

Background: The surgical reconstruction of hypospadias is
usually performed during the first 2 years of life but little objective
data is available to determine its optimal timing. Whereas the
no-early surgery option in DSD management is rising, the results
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of late genital surgery should be evaluated before advocating this
attitude. Objective and hypotheses: To evaluate the outcome of
hypospadias surgery according to age and to determine if some
complications are age-related. Method: Monocentric retrospec-
tive study including 501 hypospadiac boys undergoing primary
repair. Hypospadias was glandular or penile anterior in 63%
(nZ298), midpenile in 19.5% (nZ91), penile posterior in 8%
(nZ38), and perineoscrotal in 8% (nZ38). Fistulae, stenosis,
dehiscence, hematoma, healing troubles, infection, postoperative
detrusor-sphincter dyssynergia, and curvature recurrence were
noted. 37 patients were lost to follow-up. Univariate and
multivariate logistic regressions were performed. Results: The
age range was 1–16 years. The overall rate of re-intervention was
22%. The rate of complication was significantly increased after 24
months of age (39% vs 26%, ORZ2.24, PZ0.0007). Postoperative
detrusor-sphincter dyssynergia was more frequent when surgery
was performed close to the age of toilet-training (2–3 years) (13%
vs 1.3%, PZ0.003). Healing troubles were particularly frequent in
peri-pubertal patients (14% above 10 years). Recurrence of
curvature was more frequent after 8 years (2.3% vs 6.8%,
ORZ3, PZ0.056). Beside age, the severity of hypospadias
(perineo-scrotal) was also associated with an increased risk of
complication (61% vs 31%, PZ0.0006). Conclusion: Late surgery
may be detrimental for patients. Factors related to age may
influence the rate of complication. Above 2 years, urethral surgery
may interfere with the normal toilet-training process inducing
urinary functional troubles. During puberty, endogenous
testosterone may alter healing. Even if no specific data exist for
severe hypospadias, it may be prudent to continue to advocate for
early surgery in DSD patients.
LBP-1264
Family History of Genital Malformation is Under-
Estimated in Children with Isolated Hypospadias: A
Clinical Report of 105 Families
Nicolas Kalfaa, Pascal Philibertb, Sylvie Broussousa, Laura Gasparib,
Amandine Coffyc, Nadège Fauconnet-Servantb, Françoise Audranb,
Hélène Lehorsd, Jean Michel Guysd, Rachel Reynaude,
Thierry Merrotd, Kathy Wagnerf, Jean Bréaudg, Jean Yves Kurzenneg,
Florence Bastianig, Jean Stéphane Vallag, Eric Dobremezh,
Jean-Pierre Dauresc, Françoise Parisb, Charles Sultanb

aChirurgie Pédiatrique, CHU Montpellier, Montpellier, France;
bEndocrinologie Pédiatrique, CHUMontpellier, Montpellier, France;
cInstitut de Recherche Clinique, Montpellier, France; dChirurgie
Pédiatrique, APHM, Marseille, France; eEndocrinologie Pédiatrique,
Marseille, France; fEndocrinologie Pédiatrique, CHU Nice, Nice,
France; gChirurgie Pédiatrique, CHU Nice, Nice, France; hChirurgie
Pédiatrique, CHU Bordeaux, Bordeaux, France

Background: Severe forms of 46,XY DSD with uncertain sex
may have a family history (FH) in w15–20% of cases. On the other
side of the DSD spectrum, data regarding isolated hypospadias is
sparse and a FH of genital malformation is thought to be less
frequent. Objective and hypotheses: The aims of the study were
i) to determine the frequency of genital abnormalities in families of
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isolated hypospadiac boys, ii) to determine whether there is a
particular phenotype, and iii) to evaluate the prevalence of genetic
defects in familial cases. Method: Prospective inclusion of
hypospadiac boys screened for FH with a standardized ques-
tionnaire. Extensive clinical description, family tree, DNA
sampling and sequencing of androgen receptor, 5a-reductase
and SF1 genes were performed. Results: Out of a series of 395
boys with hypospadias, 105 had a FH of genital malformation
(hypospadias nZ88 and cryptorchidism nZ17). FH was thus
more frequent than expected (26.6%). The familial cases were
mainly unique (80%, multiple in 20%). Familial hypospadias were
more frequently related to the paternal side (53.4% of cases)
including the father himself (29.5%), the paternal uncles and/or
cousins. Prematurity, use of ART, other congenital abnormalities
and postnatal growth retardation were not more frequent in
familial hypospadias. The severity of phenotype and ethnicity were
not significantly different either. Intrauterine growth retardation
tended to be less frequent in familial forms (PZ0.07). Mutations
of AR and SF1 were more frequent in familial hypospadias
(nZ5, 5.68% vs 1.60%, PZ0.046) (for AR: P392S, Q798E, A475V,
P392S; for SF1: D275N). Conclusion: FH is more frequent in
hypospadiac boys than previously reported. It involves more
than a quarter of cases. Even isolated and minor hypospadias
justify a full interrogation on FH. Detecting these familial forms
may justify an etiologic work-up to find out the causative
mutation, to improve the follow-up of these patients and to help
the familial counseling.
LBP-1265
Profiling of a Novel NSIAD-Causing Mutation of
Vasopressin Receptor 2 and its Differential Effect on
Receptor Trafficking Compared to Previously
Identified Mutations
Anatoly Tiulpakova, Carl W Whiteb,c, Rekhati Abhayawardanab,c,
Natalia Zubkovaa, Ruth M Seeberb,c, Heng B Seeb,c,
Kevin D G Pflegerb,c

aEndocrinology Research Centre, Moscow, Russia; bHarry Perkins
Institute of Medical Research, Nedlands, Western Australia,
Australia; cThe University of Western Australia, Crawley, Western
Australia, Australia

Background: Nephrogenic syndrome of inappropriate anti-
diuresis (NSIAD) results from gain-of-function mutations in the
AVPR2 gene coding for vasopressin receptor 2 (V2R). In contrast,
nephrogenic diabetes insipidus (NDI) is caused by loss-of-
function mutations in AVPR2. Here we describe and functionally
characterize a novel mutation located in the seventh trans-
membrane domain of V2R. This mutation was identified in a boy
suffering from water-induced hyponatremic seizures at the age of
5.8 years. Objective and hypotheses: The objective of this study
was to profile a novel mutation of V2R found in a boy exhibiting
symptoms of NSIAD, with the hypothesis that it was disease-
causing. A further objective was to apply a cutting-edge
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biophysical approach to compare the real-time intracellular
trafficking profile of this mutant receptor compared with a
number of other NSIAD- and NDI-associated mutant receptors.
Method: cAMP and inositol phosphate signalling were assessed
using homogeneous time-resolved fluorescence (HTRF) assays.
Arrestin recruitment and proximity to cellular compartment
markers was assessed using bioluminescence resonance energy
transfer (BRET) in real-time, with live HEK293FT cells transiently
transfected with appropriate cDNA constructs. Results: The novel
mutation resulted in substantial constitutive cAMP signalling.
Furthermore, the trafficking profile differed from that observed
with other mutant receptors. Conclusion: The observed con-
stitutive cAMP signalling is consistent with the NSIAD phenotype,
indicating that this is indeed a novel NSIAD-causing mutation.
Moreover, NSIAD and NDI can be caused by mutations that have
a variety of effects on V2R function.
LBP-1266
Determining the Effects of Race, Skin Colour, and
Genotype on the Response to Vitamin D Therapy
Jaya Sujatha Gopal Kothandapani, Lucy Evans, Jennifer Walsh,
Richard Eastell, Nick Bishop

University of Sheffield, Sheffield, UK

Background: Over-dosing and under-dosing of vitamin D in
children and young people appears to be common, based on our
audit of current practice. The contribution of ethnicity, skin
colour, and vitamin D binding protein (VDBP) genotype has not
been fully explored during vitamin D treatment. Objective: To
investigate how ethnicity/skin colour and genetic variation affect
the response to 150 000 units of vitamin D administered to young
adults of White Caucasian and South or East Asian origin.
Method: Prospective single centre clinical trial. Sixty healthy
males aged 18–25 years, White Caucasian (nZ30) and South or
East Asian (nZ30) were recruited. Fasting i) blood samples for
total 25-hydroxyvitamin D (25OHD), VDBP (Genways polyclonal
assay), VDBP genotype, bone biochemistry, albumin, PINP and
CTX, calculated free, and bioavailable 25OHD and ii) urine for
calcium to creatinine ratio were examined before and after an
administration of single dose of 150 000 IU of vitamin D3.
Anthropometry, skin colour grading and vitamin D and calcium
intake assessment were undertaken. Results: All subjects achieved
a R25 nmol/l increment in 25OHD level following vitamin D
administration. Asians had significantly lower serum 25OHD and
VDBP levels at baseline but similar estimated free and bioavailable
25OHD to whites. VDBP levels remained significantly lower in
Asians post administration with no difference in total or
free/bioavailable 25OHD compared to whites. No hypercalcae-
mia/hypercalciuria observed in any subject. Skin colour, race and
VDBP genotype did not influence variation in treatment
response. Conclusion: Our results show that a single dose of
vitamin D is sufficient and safe to increase the 25OHD level to
O50 nmol/l irrespective of, and unaffected by, skin colour,
ethnicity, and genotype.
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Table 1. (for abstract LBP-1266).

Serum total
25OHD
(nmol/l)

Serum VDBP
(umol/l)

Calculated free
25OHD
(nmol/l)

Calculated
Bio25OHD
(nmol/l)

PTH
(ng/l)

PINP
(ng/ml)

CTX
(ng/ml)

Baseline
Whites 34.06 (12.30) 6.59 (3.03) 0.014 (0.008) 0.015 (0.007) 44.60 (14.24) 107.2 (40.90) 0.82 (0.26)
Asians 26.34 (13.72) 4.73 (2.27) 0.012 (0.007) 0.020 (0.010) 69.83 (38.62) 82.0 (36.72) 0.68 (0.21)
P value 0.04* 0.01* 0.37 0.26 0.002* 0.002* 0.02*
Post dosing
Whites 90.79 (16.71) 6.495 (2.83) 0.037 (0.018) 0.015 (0.007) 49.37 (20.28) 113.83 (46.5) 0.78 (0.24)
Asians 82.79 (14.04) 4.64 (2.15) 0.04 (0.02) 0.020 (0.011) 65.16 (32.77) 92.3 (40.2) 0.64 (0.22)
P value 0.17 0.008* 0.47 0.16 0.007* 0.025* 0.02*

*P value !0.05.
LBP-1267
Safety and Efficacy of Long-Acting GH (VRS-317) in
Children with GHD: Effects of Dose Change in the
Second Treatment Year
George Brighta, Wayne V Mooreb, Huong Jil Nguyenc, Gad B Kletterd,
Bradley S Millere, Patricia Y Fechnerf, David Ngg, Eric Humphrissa,
Jeffrey L Clelanda

aVersartis, Inc., Menlo Park, California, USA; bChildren’s Mercy
Hospital and University of Missouri–Kansas City, Kansas City,
Missouri, USA; cSierra Medical Research, Clovis, California, USA;
dMary Bridge Children’s Hospital, Tacoma, Washington, USA;
eUniversity of Minnesota Masonic Children’s Hospital, Minneapolis,
Minnesota, USA; fSeattle Children’s Hospital, Seattle, Washington,
USA; gResearch Point Global, Inc., Austin, Texas, USA

Background: VRS-317, a novel fusion protein of rhGH
exhibiting delayed clearance, serum half-life generally O100 h,
and potential for once monthly dosing, was previously evaluated in
a 6-month phase 1b/2a study of weekly, twice monthly or monthly
dosing (5.0 mg/kg per month) in prepubertal GHD children
(nZ64). Objective and hypotheses: We evaluated whether
increased VRS-317 dose from 12 to 18 months can offset the
decrease in height velocities commonly seen during the 2nd year of
daily rhGH treatment. Method: In an ongoing long-term safety
extension study, 63 subjects received an increased dose of VRS-317
(3.5 mg/kg, twice monthly). Peak IGF1 SDS and mean height
velocities were compared before and after increased dose. Results:
56 subjects completed 18 months of treatment. Mean age at Month
18 was 9.28 years; all but two subjects remain prepubertal.
Increasing the twice monthly dose from 2.5 to 3.5 mg/kg increased
mean peak IGF1 SDS from K0.30G1.2 to 0.32G1.6 (paired t-test,
PZ0.007); the number of peak IGF1 SDS O2.0 was limited to
three values total for all subjects. Increased dosing appeared to
stabilize height velocity: during the initial 12 months of treatment,
mean height velocity was 7.9G2.1 and 8.5G2.1 cm/year for
5 mg/kg monthly and 2.5 mg/kg twice monthly dosing, respect-
ively, compared with 8.1G2.4 and 8.3G1.8 cm/year (annualized),
respectively, after 18 months (3.5 mg/kg twice monthly). Only
mild and transient drug-related AEs were observed (nZ9 patients
after 12 months; nZ7 patients after 18 months). No new or
unexpected AEs occurred. Injection site discomfort decreased with
time on treatment, with only four subjects reporting discomfort
after 18 months. Conclusion: Increasing VRS-317 dose at the start
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of the 2nd year of treatment to 3.5 mg/kg twice monthly (phase 3
dose) led to in an increase inmeanpeak IGF1SDSand stabilizationof
mean height velocity, without changing the safety profile.
LBP-1268
Genetic Causes of Disproportional Short Stature
Identified by Whole Exome Sequencing
Mariana F A Funaria, Gabriela A Vasquesb,d, Antonio M Lerarioa,b,
Bruna L Freirea,b, Mirian Y Nishia, Monica M Françaa,
Sueli M O Shinjoc, Suely K N Mariec, Ivo J P Arnholda,d,
Alexander A L Jorgeb,d

aLaboratorio de Hormonios e Genetica Molecular LIM-42,
Disciplina de Endocrinologia, Faculdade de Medicina, Hospital das
Clinicas, Universidade de São Paulo, Sao Paulo, Sao Paulo, Brazil;
bUnidade de Endocrinologia Genetica, Laboratorio de Endocrino-
logia Celular e Molecular LIM-25, Disciplina de Endocrinologia,
Faculdade de Medicina, Hospital das Clinicas, Universidade de São
Paulo, Sao Paulo, Sao Paulo, Brazil; cLaboratório de Biologia Celular
e Molecular LIM15, Departamento de Neurologia, Faculdade de
Medicina, Universidade de São Paulo, Sao Paulo, Sao Paulo, Brazil;
dUnidade de Endocrinologia do Desenvolvimento, LIM-42,
Disciplina de Endocrinologia, Faculdade de Medicina, Hospital das
Clinicas, Universidade de São Paulo, Sao Paulo, Sao Paulo, Brazil

Background: Disproportional short stature (DSS) is the most
frequent clinical presentation of skeletal dysplasias, which are a
heterogeneous group of more than 450 disorders of bone. Skeletal
survey is important to establish the diagnosis and to guide the
genetic test, but has several limitations, especially in mild and
atypical cases. Objective and hypotheses: To identify the
genetic aetiology of DSS by exome sequencing. Method: Whole
exome sequencing was performed in six patients with dispropor-
tional short stature without a definitive classification into a skeletal
dysplasia category, and their affected (nZ6) and unaffected (nZ5)
available relatives. All pedigrees suggested an autosomal dominant
pattern of inheritance. Exons and splice sites were captured with
the Agilent SureSelect XT, and were sequenced on an Illumina
HiSeq. Results: The mean coverage of the captured regions was
170!. Our analysis focused on functional variants absent in
controls that segregate in the families. We identified a causative
variant predicted as pathogenic in three patients. Case 1 with
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height SDS of K2.0 has a novel heterozygous mutation in NPR2
gene (c.2905GOC/p.V969L). Heterozygous mutations in NPR2
are a cause of short stature without a distinct phenotype. Case 2
(height SDS of K4.5) has a heterozygous mutation in FBN1 gene
(c.5183COT/p.A1728V). Mutations in FBN1 were associates with
gelophysic and acromicric dysplasia, but this patient lacks some of
the cardinal features of these conditions. Case 3 with a height SDS
of K2.5 and bilateral osteonecrosis of the femoral epiphysis has a
heterozygous mutation in COL2A1 gene (c.1852GOA/p.G618S).
Mutations in COL2A1 cause several skeletal disorders with highly
variable phenotype. Conclusion: We identified three hetero-
zygous mutations in three different genes that explain the
disproportional short stature phenotype observed in our patients.
Because of the mild and unspecific phenotype, only a genomic
approach allowed the identification of the etiology of short stature
in these patients.
LBP-1269
Reduced Humanin Levels in Children with Type 1
Diabetes Mellitus
Maria Isabel Hernandeza,b, Junxiang Wanc, Carolina Valdesa,
Alejandra Avilaa, Ethel Codnera, Pinchas Cohenc

aFaculty of Medicine, Institute of Maternal and Child Research,
University of Chile, Santiago, Chile; bClinica Las Condes Medical
Center, Santiago, Chile; cUSC Leonard Davis School of Gerontology,
Los Angeles, California, USA

Background: Recent studies in multiple models of type 1
diabetes mellitus (T1DM) have demonstrated the role of
mitochondrial abnormalities in the pathogenesis of this disease
and its complications. Humanin is a potent cyto-protective and
‘metaboloprotective’ molecule in vitro and in vivo, including the
protection of b cells from apoptosis, improvements in insulin
secretion and action, and both prevention and treatment of diabetes
in the NOD mouse model, by ameliorating various aspects of the
pathogenesis of the disease. Objective and hypotheses: We
hypothesized that humanin levels are decreased in patients with
T1DM and may be related to duration or severity of disease and
evaluated humanin levels in T1DM and matched controls as a
function of HbA1c and microalbuminuria.Method: Subjects with
T1DM and age- and sex-matched controls were recruited from
the diabetes clinic of the IDIMI-HCSBA, Santiago de Chile.
A complete physical exam including Tanner staging exam was
performed. Early morning a blood sample was obtained for
determination of HbA1c and humanin levels (in house ELISA,
previously published). Results: T1DM (nZ154) and controls
(nZ76), age 3–19 years old (T1DM mean 12.9, controls mean
10.8), males 57% in DM1 vs 47% in controls. New onset (!2
years) of diabetes in 32.4% of T1D (nZ50). T1DM and controls
were divided according to Tanner stages (1–5). Humanin levels are
lower in T1DM compared to controls (974.6G498.3 in T1DM vs
1241.2G782.4 in controls, PZ0.0019). This difference is observed
only in girls (T1DM 1327.4G714.8 vs controls 1997.4G481,
P!0.01). Humanin levels are lower in Tanner I and III inT1DM
compared with controls (P!0.05). Humanin levels increased
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throughout puberty in controls children, but not in T1D
adolescents. No association was observed between duration of
T1D, albuminuria, or HbA1c. Conclusion: T1DM patients exhibit
lower humanin levels, an observation that is especially pronounced
in females and early Tanner stages. There is no correlation between
the degree of metabolic control or disease duration and humanin
levels. Future studies will address the impact of humanin levels on
pathophysiology and metabolic control of diabetes.
LBP-1270
Long-Term Safety and Effectiveness of Daily and
Weekly GH Treatment in Pediatric Patients
Jae Hyun Kima, Il Tae Hwangb, Sochung Chungc, Young-Jun Rhied,
Hyun-Wook Chaee, Choong Ho Shinf

aDepartment of Pediatrics, Ilsan Paik Hospital, Inje University
College of Medicine, Goyang-si, Gyeonggi-do, Republic of Korea;
bDepartment of Pediatrics, College of Medicine, Hallym University,
Seoul, Republic of Korea; cDepartment of Pediatrics, Konkuk
University School of Medicine, Seoul, Republic of Korea;
dDepartment of Pediatrics, Korea University Ansan Hospital,
Ansan, Gyeonggi-do, Republic of Korea; eDepartment of Pediatrics,
Gangnam Severance Hospital, Yonsei University, Seoul, Republic of
Korea; fDepartment of Pediatrics, Seoul National University College
of Medicine, Seoul, Republic of Korea

Background: Daily GH has been used to treat growth
disorders in children for a long time. The weekly sustained-release
GH formulation has been approved for treatment in GH deficiency
(GHD). It provides a practical strategy for improving adherence.
However, there is still a lack of sufficient clinical research data of
weekly GH. Objective and hypotheses: To evaluate the long-
term safety and effectiveness of two formulations of daily
(Eutropin injection) and weekly (EutropinPlus injection) GH in
Korean pediatric patients. Method: A multi-center, cohort, long-
term, prospective, and retrospective study. Statistical analysis has
been conducted annually using a pre-defined method. The interim
analysis was conducted in all patients who were enrolled from Jan
2012 to Feb 2015. Results: Among the 1287 enrolled patients, a
total of 758 patients with GHD were analysed to compare the
safety between daily (nZ537) and weekly (nZ221). Baseline
demographics were similar between groups. 299 patients were
analysed for effectiveness during the 2 years of GH treatment in
GHD (daily (nZ208) and weekly (nZ91)). Height SDS at baseline
was K2.41 in the daily and K2.54 in the weekly. Change in height
SDS from baseline to 2 years was 3.11 in the daily and 2.88 in the
weekly. Height velocity during the 1st and 2nd year was 9.03 and
8.23 cm/year in the daily, respectively and was 8.95 and
8.20 cm/year in the weekly respectively. Height SDS and velocity
were not statistically different between groups. Adverse events
(AEs) were reported in 14.7% of daily and 9.5% of weekly. The
incidence of adverse drug reactions was 3.2% in the daily and 2.7%
in the weekly. Mild to moderate AEs were most commonly
reported. Conclusion: Growth response of weekly GH is
comparable to daily GH in GHD. Also, both daily and weekly
GH formulations were safe and well-tolerated.
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Calò, MA P3-695
Calaciura, F P1-122
Calafiore, M P3-1104
Calafiore, MR P2-171
Calan, G P2-358
Calcagno, A P1-53 & P2-237
Calderón, C P2-383
Caldirola, MS P1-93
Calevo, MG P2-237
Caliebe, A P1-156
Callens, N S3.2
Calvo, F FC13.6
Calvo, MTM P3-622
Cama, A LBP-1260
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Döneray, H P3-642 & P3-1084
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Dörr, HG P2-414 & P3-972
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Gómez-Ambrosi, J P1-27
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Guimarães, VB P3-717 & P3-1016
Guindulain, MJC P3-622
Gul, U P2-503, P3-620, P3-666 & P3-803
Gulpinar, Ö P3-640
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Mäntyselkä, A P2-190
Mı́nguez, A P3-834
Mı́nguez-Alarcón, L P3-987 & LBP-1257
Młynarski, W FC3.4
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Özkan, B P1-12, P2-216 & P3-642
Ozerol, I P3-1089
Ozgen, IT P2-372 & P3-1151
Ozgen, T P1-144 & P3-981
Author Index



Ozhan, B P1-144, P3-1218 & P3-1243
Ozkan, B P1-128, P2-239, P3-1233 &

P3-1243
Ozkececi, F P2-231
Ozkinay, F P2-317 & P2-365
Ozkur, A P3-1161, P3-1192 & P3-804
Ozluk, Y P3-1230
Ozon, A P2-244 & P3-1080
Ozon, ZA P3-645
Ozono, K P2-578, P3-655 & P3-1001
Ozsoylu, S P2-576
Ozsu, E P2-541 & P3-885
Ozyilmaz, B P2-467
P
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Savchuk, I P2-172
Saveanu, A P1-159
Savelyeva, E P3-982
Savendahl, L P2-232
Savoldelli, R P2-484
Sawicka, B P1-164, P2-430, P2-566 &

P3-1221
Sawyer, EK P1-16
Sayın, O P3-881
Sayarifard, A P3-884
Sayarifard, F P3-884
Sayed, S P2-275
Saygili, S P1-38 & P2-362
Saygili, SK P2-428
Scaglia, P P1-93, P2-463 & P2-480
Scaramuzza, A P3-694
Scarano, E P2-417
Scarinci, R P3-978 & P3-1163
Scavuzzo, F P2-399
Schönau, E P2-412
Schönle, E P2-488
Schagen, S P1-119 & P2-263
Schanze, D P1-78
Scheite, K P3-936
Scherdel, P P3-1027 & P3-1028
Schernthaner-Reiter, MH P2-530
Scheuermann, K P2-382
Scheuing, N P3-702
Schiaffini, R P3-721
Schlıngmann, KP P3-1077
Schmidt, H P2-227, P2-426, P2-453,

P3-660 & P3-741
Schmidt, M-E P2-279
Schmitt-Lobe, MC P3-678 & P3-1046
Schnabel, D P3-610
Schnellbacher, S FC2.2
Schoenau, E P1-13 & P3-664
Schoenberger, S P1-150
Schoenle, EJ P1-145
Schott, D P2-387 & P2-395
Schreiner, F P1-150
Schroor, EJ P2-406
Schuck, E P2-413
Schuetzle, H P3-1070
Schulz, E P1-156, P2-570 & P3-588
Schuster, S FC5.1
Schwab, KO P3-696, P3-702, P3-753,

P3-941, P3-1060 & P3-1090,
Schwartze, J P2-329
Schweizer, R FC-LB-5, P1-79 & P2-423
Schwitzgebel, V P1-33, P1-96 & P3-754
Author Index
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