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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 Templetonab

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 Villarroya2P

aUniversity of Barcelona, Barcelona, Spain; PCIBER Fisiopatologia
de la Obesidad y Nutricion, 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.

PL6

The complex Relationship between the GH/IGF Axis
and Aging and Longevity - the Interface with Diet
and Mitochondrial Peptides

Pinchas Cohena.p

aUSC, Los Angeles, USA; PUCLA, 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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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
(T1IDM), 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.

52.2

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




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 Vigourouxab

aSt Antoine Research Center, INSERM U938 and Sorbonne
Universités, UPMC, Paris, France; PMolecular 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.

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,XY children with DSD will receive a definitive
clinical diagnosis.

We have now performed whole exome sequencing in >130
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.

$3.2

Decision Making in DSD: Development of a Decision
Support Tool

David Sandberg?, Nina Callens?, Laura Siminoffe

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
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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 (RO1
HDO068138; 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
RAL Individuals on prolonged ATDs therapy (>2 years) should
be re-evaluated annually and when transitioning to adulthood.
Funding: This work is supported by the NIH (R0O1FD003707).
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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

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
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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.
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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 P-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.

$7.1

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 >25 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.




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

Claire Bouvattier

Bicétre Hospital and Paris 11 University, Le Kremlin Bicétre, 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.
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$10.1

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 Sirtuinl 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.

$10.2

Molecular Response of the Growth Plate to
Inflammatory Cytokines

Lars Sdvendahl

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-o. (TNF-a.), interleukin-13 (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-o, 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.

$10.3
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.




New Perspectives
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Abstract unavailable.
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Optogenetic Control of Neuroendocrine Hormone
Secretion

Allan Herbisona.

aUniversity of Otago, Dunedin, New Zealand; PCentre 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.
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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 Nifio
Jesus, Instituto de Investigacion 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
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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 Investigacion Sanitaria (PI1302195), Ministerio de
Ciencia e Innovacion (BFU2011-27492), Centro de Investigacion
Biomédica en Red Fisiopatologia de Obesidad y Nutricion
(CIBEROBN), Instituto de Salud Carlos III, and Fundacion de
Endocrinologia y Nutricion.
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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,
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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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HA1
Mutations in IGSF10 cause Self-limited Delayed
Puberty, via Effects on GnRH Neuronal Migration

Sasha Howard?, Leonardo Guastid, Alessandra Mancinia,

Alessia Davide, Helen Storra, Louise Metherelle, Michael Sternberge,
Claudia Cabrerabd, Helen Warren<d, Michael Barnesb-d,

Karoliina Wehkalampif, Valentina Andre", Yoav Gothilf9,

Anna Caribonihi, Leo Dunkel

aBarts and the London School of Medicine and Dentistry, William
Harvey Research Institute, Centre for Endocrinology, Queen Mary
University of London, London, UK, PBarts and the London School of
Medicine and Dentistry, William Harvey Research Institute, Centre
for Translational Bioinformatics, Queen Mary University of London,
London, UK, <Department of Clinical Pharmacology, Barts and
The London School of Medicine, William Harvey Research Institute,
Queen Mary University of London, London, UK, 4dNIHR Barts
Cardiovascular Biomedical Research Unit, Queen Mary University
of London, London, UK, ¢Department of Life Sciences, Imperial
College London, Centre for Integrative Systems Biology and
Bioinformatics, London, UK, {Children’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, PDepartment of Pharmacological and Biomolecular
Sciences, University of Milan, Milan, Italy, {University 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 (P=4.46 X 10">), and a significant association
between these mutations and the delayed puberty trait within our
cohort (P=3.47X10*). 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, Maria T Murioz-Calvob<, Vicente Barrios®-<,
Vardhini Desikand, Jests Pozo®<, Radhika Muzumdare, Gabriel

A Martos-Moreno®<, Federico Hawkinsf, Horacio Domened, Héctor
G Jaspers, Soren Kloverprish, Shoshana Yakar, Cheryl A Conover,
John J Kopchickk, Vivian Hwag?, Julie A ChowenP«<, Claus Oxvigh,
Ron G Rosenfeld, Luis A Pérez-Jurado™n, Jestis Argenteb.c

aChildren’s Hospital Medical Center, Cincinnati, OH, USA,
bHospital Infantil Universitario Nifo Jesus, Universidad Auténoma
de Madrid, Madrid, Spain, <CIBEROBN, Instituto de SaludCarlos
III, Madrid, Spain, 4Children’s and Women’s Physicians of
Westchester, Hawthorne, NY, USA, ¢Children’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, "Department of Molecular Biology and Genetics, Aarhus
University, Aarhus, Denmark, iDepartment of Basic Science, New
York University College of Dentistry, New York, NY, USA,
’Endocrinology Research Unit, Mayo Clinic, Rochester, MN, USA,
kEdison Biotechnology Institute, Ohio University, Athens, OH,
USA, Department of Pediatrics, Oregon Health and Science
University, Portland, OR, USA, mDepartment of Genetics, Hospital
del Mar Research Institute (IMIM), University Pompeu Fabra,
Barcelona, Spain, "CIBERER, 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.3098C>T), 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-1I, ALS, IGFBPs 1-6, fIGF-1, 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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the American children. The TCs are very high. The Spanish mutation
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 Investigacion 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-«B 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
NEF-kB activation, indicate that NF-«B also mediates the growth-
promoting effects of GH in humans.

WG1.3
Genetics of Juvenile Osteoporosis
Outimaija Mdkitiea*

2Children’s Hospital, University of Helsinki and Helsinki University
Hospital, Helsinki, Finland; PDepartment 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
~90% of the cases. Several rare autosomal recessive forms of Ol 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 the WNTI gene were shown to lead to early-
onset osteoporosis while homozygous WNTI mutations resulted in
severe infancy-onset osteoporosis. The first X-chromosomal form of
osteoporosis, resulting from mutations 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
WNTI 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 ~1 um. 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 CE 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 ak

aArea of Endocrinology and Diabetes, University Campus
Bio-Medico of Rome, Rome, Italy; PCentre 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.
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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, Hopital 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 KCNJI11
and ABCCS genes, encoding the Kir6.2 and SURI subunit of the
pancreatic Karp channel involved in regulation of insulin
secretion, account for one third to half of the PNDM cases."*”
Molecular analysis of chromosome 6 anomalies (found in more
than 60% in ‘transient’ NDM), and the KCNJI11 and ABCC8 genes
encoding Kir6.2 and SURI (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.* Results: Sulfonylurea therapy appears to be safe and
often successful in neonatal diabetes patients before genetic testing
results are available;* 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 ] Med 355 467-477, 2006.

2. Babenko AP, et al. Activating mutations in the ABCCS8 gene in
neonatal diabetes mellitus. N Engl ] 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. | Clin Endocrinol Metab 99
E2709-E2714, 2014.
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WaG2.3

Are Genetic Tests Necessary before Starting the
Treatment of a Patient with Neonatal Diabetes? CON
Moshe PhillipaP

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 from mutations
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 HbAlc can be achieved with seven to nine
measurements of blood glucose. Others studies showed that for
each additional glucose testing the HbAlc 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.
Aslong 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 HbAIc). 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.
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metformin). New drugs such as dipeptidyl peptidase inhibitors or
glucagon like peptide 1 mimetics are in the pipeline for treatment
of youth with T2DM. 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 3 3-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 113-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 Dessens?, Annastasia Ediati®, Zulfa Juniarto®, Erwin Birniec,
Sultana Faradzb, Stenvert Drop®

aErasmusMC-Sophia, Rotterdam, The Netherlands; "Diponegoro
Unversity, Semarang, Indonesia; University 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 (n=27), 46,XY DSD (n=77),
and chromosomal DSD (n=14). 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% (> 18 years) of patients. Gender identity
confusion was seen in girls with DSD (6-11 years, P=0.004 and
12-17 years, P=0.01). Adult men with DSD reported past cross
gender behaviour (P=0.01) and identification (P=0.01) 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 (P=0.001), and adults
who changed gender (P<0.03) suffered social stigmatization.
Social stigmatization elicited depression and withdrawal in girls
(P=0.002), women (P=0.009) and youngsters who had changed
gender (P=0.02). Parents reported emotional problems in their
sons with DSD (P=0.05); adult men with DSD reported
anxiety/depression (P=0.04), women with DSD reported social
isolation (P=0.02). On quality of life, parents reported more
problems in social functioning (P=0.001) 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 COST Action 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 Ahmed?, J Bryce?, J Jiang®, J Wattb, M E Rodie?

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, ] Bryce (Jillian.Bryce@glasgow.ac.uk).

WG3.5
EU-Study: DSD-LIFE

Birgit Kéhlera, Wiebke Arlte, Claire Bouvattiers, Aude Brac de la
Perriered, Claire-Lise Gayed, Hedi Claahsen-van der Grintene,
Peggy Cohen-Kettenisf, Anna Nordenstrom9, Catherine Pienkowski",
Annette Richter-Unruhi, Jolanta Slowikowska-Hilczer,

Francoise Parisk, Maria Szarras-Capnik!, Nicole Reisch™, Ute Thyenn,
Claudia Wiesemanne
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aCharite, Paediatric Endocrinology, Berlin, Germany; bCentre for
Endocrinology, Diabetes and Metabolism, University of Birming-
ham, Birmingham, UK; <Hopital Bicétre, Université Paris-Sud, Paris,
France; 4Ho6pital Mére-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; sKarolinska
Institutet, Stockholm, Sweden; "Le Centre Hospitalier, Universitaire
de Toulouse, Toulouse, France; Paediatric Endocrinology,
Westfilische Wilhelms-Universitit, Miinster, Germany; JAndrology,
Medical University of Lodz, Lodz, Poland; kLe Centre Hospitalier,
Universitaire, Montpellier, Germany; 'Paediatric Endocrinology,
Children’s Memorial Health Institute, Warsaw, Poland;
mEndocrinology, Ludwig-Maximilians-Universitdt, Minchen,
Germany; "Paediatrics, Universitit zu Liibeck, Liibeck, Germany;
o[nstitut fiir Ethik und Geschichte der Medizin, Universitatsmedizin
Gottingen, Gottingen, 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 >16 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 VillarroyaaP

aUniversity of Barcelona, Barcelona, Spain; PCIBER Fisiopatologia
de la Obesidad y Nutricion, 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 Clemmensen?, Brian Finan?, Timo Miillera,
Richard DiMarchi, Matthias Tschépa

a]nstitute for Diabetes and Obesity, Helmholtz Zentrum Munich,
Munich, Germany; PDepartment 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 ~80%, with survival rates
~90% 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 > 10 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 >5 Gy and/or exposure to high-dose
alkylating agents. Pelvic RT also 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
Michaél Grynbergab

aService de Médecine de la Reproduction, Hopital Jean Verdier,
Bondy, France; PUniversity 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
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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 Brdnnstrém

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 31.5 £ 3.9 years. Five donors were
mothers and others were close relatives and in one case family
friend. The mean age of the donors was 53.04+7.0 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 31+ 5 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 with TS 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:
T have realized I'm looking at my child with “TS lenses”, ‘T feel
guilty for my decision of giving her so many problems, Tm
carrying a backpack full of bad news for her since the ‘PND day’:
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 Kristrom

Department of Clinical Science, Paediatrics, Umea University,
Umed, 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: Height;,, at start was
—2.8 (vs non-TS prepubertal reference) in all subgroups. Age at
onset of puberty (years) and AH (cm) was for GHsayoung 14.7,
153.7; GHezyoung 13.0, 157.2; GHazga 15.2, 156.5 GHgroia 14.1,
159.9. Oxandrolone was used in 94% of GH3; and in 54% of the
GHg; 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 (+) 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 Lim?, Malcolm Donaldson®, Emma Jane Gault<,
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; ¢Endocrine 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
AOM were aged <5 years; while 42, 34 and 7 of 83 girls with OME
were aged <5, 5-10 and > 10 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 >5 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 Sas?, Carina Ankarberg-Lindgren®

aDepartment of Pediatrics, Dordrecht and Department of
Endocrinology, Albert Schweitzer Hospital, Sophia Childrens’
Hospital/Erasmus Medical Center, Rotterdam, The Netherlands;
bDepartment of Pediatrics, G6teborg 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 +30C and + 35C for up to 4 weeks will
be determined in parallel with storage in +21-23C. 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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Abstract unavailable.
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Abstract unavailable.

WG7.4

Long-Term Outcome of a Male Preschooler Treated
for Central Precocious Puberty

Jan FooteaP

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

26

were increased from 11.25mg 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 T,, and treatment was discontinued. Puberty
progressed over the next 2 years. Near final adult height was
4.6 cm below MPH. 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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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. GRAMDIB,
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
SE-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 Cavalcantie, Leticia F Leal?, Fernanda B Coellia, Carlos
A Scridelia, Carlos A F Molina?, Silvio Tuccia, Carlos E Martinelli Jre,
Jose A YunesP, Maria J Mastellarob, Ayrton C Moreira?, Leandra
N Ramalho?, Margaret Castro?, Sonir R Antoninia

aRibeirao Preto Medical School, University of Sao Paulo, Ribeirao
Preto, Sao Paulo, Brazil; ®PBoldrini 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 SFI 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 DAXI, SFI, STAT3 and NANOG
evaluated by qPCR. Protein expression of SF1 and DAX1 evaluated
by immunohistochemistry. Copy number variation of SFI 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 SFI mRNA was found in 84% of paediatric ACTs
(P=0.02) but not in adult ACTs (P=0.49). Conversely, over-
expression of DAX1 mRNA was found in 89% of adult ACTs
(P<0.01) but not in paediatric ACTs (P=0.65). STAT3 mRNA
expression was higher in adult than in paediatric ACTs (P<<0.01).
p.S45P CTNNBI/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 SFI 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 DAXI, regulate the overexpression of SFI
in paediatric ACTs. NANOG may play a role in Wnt/B-catenin
activation in ACTs, particularly in the presence of the p.S45P
-catenin mutation. Funding: CAPES, FAPESP and CNPq.

FC1.3

Aldosterone and Mineralocorticoid Receptor as
Inducers of Inmune Markers in Peripheral Blood
Mononuclear Cells: Beyond Elevating Blood Pressure

Andrea Vecchiola?, Natalia Murioz-Durangod, Mariana Cifuentes<,
Carlos Lagos?, Cristobal Fuentes?, Luis-Martin Gonzdleze,
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David Ortiza, Cristian Carvajale, Alejandra Tapia-Castillo®,
Carolina Valdivia?, Alejandro Martinez-Aguayo?, Fidel Allende®,
Sandra Solari®, Rodrigo Bancalari2, Herndn Garcia?,

Carmen Campino?, René Baudrande, Alexis Kalergisd,

Carlos E Fardellgad

aMolecular Endocrinology Laboratory, Department of
Endocrinology, School of Medicine, Pontificia Universidad Catélica
de Chile, Santiago, Chile; PDepartment of Clinical Laboratories,
School of Medicine, Pontificia Universidad Catdlica de Chile,
Santiago, Chile; <Institute 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 27.09 +4.8 kg/m?, 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 (r=0.2998 P=0.0022) and inversely
associated with age (r= —0.2904 P<0.00001), Na_S (r= —0.2150
P=0.0011) and Na_U (r=—0.1995 P=0.0025). 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 (r=0.2459
P=0.0217) and IL17 expression (r=0.4472 P=0.0002). It was
also directly associated to CD-14 (r=0.6769 P<0.0001) and
NGAL (r=0.3216 P=0.0024) expression, and inversely associated
to Hsp-90 (r=—0.2591 P=0.0258) expression. There was no
association with TLR-2, TLR-4 expression neither hsCRP levels.
Conclusion: Aldosterone plasma levels and/or MR-expression in
PBMC:s 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 Menabo, llaria 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 (210HD) 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 210HD diagnosed before and after
newborn screening (NBS) era in Emilia-Romagna, Italy. Method:
We evaluated final height, genotype and treatment of 103 210HD-
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 + growth hormone (GH)
(3 pts), GH (2 pts) for severely reduced projected adult stature.
Results: FH of males of group B with severe forms (SW+SV) 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
GnRH+GH 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 Spoudeas<, Tim Cheethamd,
Louise Metherell

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

Background: Mutations in the side chain cleavage enzyme,
(CYPI11A1) 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, MRAPB STAR, CYPI11Al,
NNT, MCM4 and TXNRD?2 were assessed for causality. Results:
All patients had CYPI11Al mutations; homozygous A359V
(patients 1 and 2), compound heterozygous mutations 1279Yfs*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 1279Yfs*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 Tong®, Peiyong Jiang®, Christian Pina?,
K C Allen Chan®, Ahmed Khattabz, Gary J W LiaoP, Mabel Yau?,
Se-Min Kima, Rossa W K Chiub, Li Sun3, Mone Zaidie, Y M Dennis Lob

aJcahn 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
~ 14 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
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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 Hou?, Cecilia Kim?, Hakon Hakonarsona<, Michael Levine<d

aThe Center for Applied Genomics, The Children’s Hospital of
Philadelphia, Philadelphia, Pennsylvania, USA; bPaediatric
Endocrine Unit, HeEmek Medical Centre, Afula, Israel;
<Department of Pediatrics, University of Pennsylvania School of
Medicine, Philadelphia, Pennsylvania, USA; 4Division 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 (DMPI) and
ARHR2 (ENPPI) 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(0OH),D. 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),D 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),D levels; the parents were healthy first cousins of
Arab-Bedouin descent. We identified a known frameshift variant,
€.295_296delGG, in DMPI. 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
ENPPI in affecteds from family 2 (c.1499A> G:p.H500R) and
family 3 (c.755A> G:p.Y252C). In family 4, two children had HR
with elevated 1,25(OH),D and developed hypercalcemia after
moderate vitamin D supplementation; we confirmed a
homozygous variant, ¢.709G>A:p.D237N, in SLC34A3, that
cosegregated with the phenotype. Conclusion: We report 2
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novel mutations in ENPPI and 1 known mutation in DMPI
in patients with ARHR2 and ARHRI, 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 TBX7 and AIRE in
Isolated Hypoparathyroidism Patients

Dong Li2, Sarah Schnellbacher®, Lifeng Tian2, Cuiping Hou?,
Cecilia Kim2, Hakon Hakonarsona<, Michael LevineP<

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;
Department 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 TBXI 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 GNAII 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_979del GCCTGTCCCCTCC:p.L323SfsX51 and ¢.995+
(3_5)delGAGInsTAT) in AIRE, which is implicated in auto-
immune polyglandular syndrome type 1 (PGAl). In PGAl
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 TBXI,
which is located at 22qll. 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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FC2.3

High Success of a Next Generation Sequencing Panel
for the Molecular Diagnosis of Rare Skeletal
Dysplasias

Jimena Barreza?b, Carlos | Rivera-Pedroza?, Lucia Sentchordi-
Montanéa<, Elena Vallespina®, Victoria E F Montaho?,

Elena Mansillaab, Alberta Belinchonab, Sara Benito-Sanzab,

Angela del Pozo2b, Kristina Ibariez?, Isabel Gonzdlez-Casadod,
Encarna Guillén-Navarroe, Pablo Prietof, Jaime Sdnchez del Pozos9,
Jaime Cruz-Rojo9, Enrique Galanh, Pablo Lapunzina@b, Sixto Garcia-
MiAaurab, Fernando Santos-Simarroab, Karen E Heatha.®

a[nstitute of Medical and Molecular Genetics (INGEMM) and
UMDE, 1diPAZ, Hospital Universitario La Paz, Universidad
Auténoma de Madrid, Madrid, Spain; PCIBERER, ISCIII, Madrid,
Spain; <Department of Pediatrics, Hospital Universitario Infanta
Leonor, Madrid, Spain; 4Department of Pediatric Endocrinology and
UMDE, Hospital Universitario La Paz, Madrid, Spain; €Department
of Genetics, Hospital Virgen de la Arrixaca, Murcia, Spain;
fDepartment of Pediatric Endocrinology, Hospital Universitario de
Salamanca, Salamanca, Spain; 8Department of Pediatric
Endocrinology and Dysmorphology, Hospital Universitario 12 de
Octubre, Madrid, Spain; "Department 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 (n=315 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 (ACANI) in two
families with disproportionate short stature, one with advanced
bone age whilst the other not. Compound heterozygous
functionally confirmed pathogenic POPI mutations were
detected in the second case of spondylometaphyseal dysplasia
with extreme short stature (—5.57 SDS) reported so far. Two
novel homozygous POCAI 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 Madson?, Cheryl Rockman-Greenberg®, Scott Moseley<,
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; — 3 =severe worsening, + 3 =near-complete/com-
plete healing); functional ability (6-Minute Walk Test (6MWT)
:normal range =80-120% predicted for healthy peers; Bruininks-
Oseretsky Test of Motor Proficiency, 2nd Edition (BOT-2)
Strength and Agility score:mean (s.p.) for healthy peers=50 (10);
Child Health Assessment Questionnaire (CHAQ) Disability
Index:0-3, 0=no disability); and safety. Data are presented as
median (min, max). Results: 12 patients who entered the
extension study were treated =5 years. At baseline, SMWT 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: +2.2(+1.7,+2.7); P=0.0005).
Normalization of physical function was also sustained: 83%(70%,
104%) predicted (P=0.0002) 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); P=0.0002). 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 Feigerlova®®, Rose Ghemrawi®, Hassan MelhelmP®,
Shyuefang Battaglia-Hsu®, Lea Demarquetb<, Georges Weryhas,
Rosa-Maria Rodriguez-Gueant®, Jean-Louis Gueantb

a]NSERM U954, Nutrition Génétique et Exposition aux Risques
Environnementaux, Faculté de Médecine, Université de Lorraine,
Vandceuvre les Nancy, France; PMédecine interne, diabétologie et
maladies métaboliques, Centre Hospitalier Universitaire, Poitiers,
France; Service d’endocrinologie, Centre Hospitalier Universitaire,
Vandceuvre 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)D; 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)2D; and vehicle treated MDD
cells displayed significantly decreased expression of VDR
comparing to controls and impaired nuclear activation of the
transcriptional co-activator PGC-la, 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 PRMTI. 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
PPARY, 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(0OH)2D; 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 Lekadir<, Corné Hoogendoorn<, Paul Armitage®,
Elspeth Whitby®, David King?, Richard Eastelle, Alejandro Frangit

aSheffield Children’s Hospital, Sheffield, South Yorkshire, UK; bThe
University of Sheffield, Sheffield, South Yorkshire, UK; <Universitat
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: ((Ymripredicted — Yhrpqet! Vhrpqet) X 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 (12.0 £3.4%, 12.1 £4.5% respect-
ively). T2w and T2Xw 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 pB-Cell-Like Phenotype

Elisa Corritore?, Erica Dugnani®, Valentina Pasquale®,
Lorenzo Piemonti®, Amedeo Vetere<, Susan Bonner-Weird,
Etienne M Sokal, Philippe A Lysyae

aUniversité Catholique de Louvain, Bruxelles, Belgium; San Raffaele
Research Institute, Milan, Italy; “Broad Institute of Harvard and
MIT, Cambridge, Massachusetts, USA; dJoslin Diabetes Center,
Harvard Medical School, Boston, Massachusetts, USA; ¢Pediatric
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 (n=6) 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’ and 3’ 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 and MAFA 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 JFNA and RIG-1 gene expression and on
annexin-V/PI staining. After MAFA transfection, HDDCs stained
positive for MAFA and insulin (19.3 +3.3%) proteins, while ELISA
assays showed detectable amounts of C-peptide content and
release (21.45+2.42 pg/ml per 10° cells) under basal conditions.
Conclusion: We showed that MAFA RNA over-expression is
sufficient to efficiently reprogram HDDCs toward p-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 Tikhonvich?, Evgeny Vasilyeva, Vasily Petrova, Oleg Malievsky<,
Elena Petryaikina®, Irina Ribkina®, Olga Stotikova<,
Anatoly Tiulpakova

2Endocrinology Research Center, Moscow, Russia; "Morozovskaya
Children City Clinical Hospital of the Moscow Healthcare
Department, Moscow, Russia; “Russian 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, n=22; INS,
n=7; ABCC8, n=3; INSR, n=2; EIF2AK3, n=1; FOXP3, n=1,
and HNFIBI, n=1. One patient showed digenic (HNFIA 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 Raile2>, Maolian Gong?, Francesca Spagnolic, Wei Chen<,
Oliver Hummel<, Feiza Darendeliler, Ece Boberd, Ayhan Abacide,
Winfried Krills, Susanne Thielh, Peter Kiihnen®, Khalid Hussaini

aExperimental and Clinical Research Center, Charité Charité, Berlin,
Germany; PInstitute for Experimental Paediatric Endocrinology,
Charité, Berlin, Germany; <Max-Delbriick-Center for Molecular
Medicine, Berlin, Germany; 4dDepartment of Pediatric Endo-
crinology, University Faculty of Medicine, Izmir, Turkey; ¢Division
of Pediatric Endocrinology, Children’s Hospital, Gaziantep, Turkey;
fDepartment of Pediatrics, Istanbul Faculty of Medicine, Istanbul,
Turkey; Children’s Hospital Hanau, Hanau, Germany; "Experi-
mental Paediatric Endocrinology and Diabetes, Department of
Paediatrics, Kiel, Germany; {UCL 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 (Hgl19: Chr 10: 23508437 A > G) 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 PTFIA 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 Diasab, Caitlin Richens?, Dewi Astuti®, Peter Nightingale<,
Ségoléne Ayméd, Miguel Lopez de Herediaef, Virginia Nunesef,
Pietro Maffeis, Susan McCaffertyh, Wojciech Miynarski,

Kay Parkinsons, Véronique Paquis-Flucklinger®, Julia Rohayem!,
Richard Sinnott™, Vallo Tillmannn, Lisbeth Tranebjaerge,
Timothy Barrettap

aBirmingham Children’s Hospital, Birmingham, UK; PUniversity of
Birmingham, Birmingham, UK; <University Hospitals Birmingham
NHS Trust, Birmingham, UK; dINSERM - SC11, Paris, France;
¢IDIBELL, Hospital Duran i Reynals, Barcelona, Spain; fHospital
Duran i Reynals, Barcelona, Spain; 8Universita degli studi di Padova,
Padua, Italy; PNational eScience Centre, Glasgow, UK; iMedical
University of Lodz, Lodz, Poland; JAlstrom Syndrome UK, Devon,
UK; kUniversite Nice Sophia-Antipolis, Nice, France;
IUniversitdtsklinikkum Miinster, Munster, Germany; mUniversity of
Melbourne, Melbourne, Australia; "Tartu University Children’s
Hospital, Tartu, Estonia; °H: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 WFSI. 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.0. 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%, n=38),
chronic renal failure (5.7%; n=10) and cardiomyopathy (2.8%,
n=>5). 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 WFSI 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 (M =4 years; F=5 years; P=0.04) 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 Xatzipsalti2, Vasiliki Maravelia?, Eirini Papadimitriou?,
Efrosini Kitsiou®, Lela Stamogiannou?, Dimitris Delis?,
Andriani Vazeou?

aDjabetes Center, ADepartment of Pediatrics, P&A Kyriakou
Children’s Hospital, Athens, Greece; PDepartment 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.0. (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). HbAlc, 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 >5
years and found increased (>3 ng/ml) in 53% of subjects, even
when measured >5 years after diagnosis vs 80.3% <1 year and
77.7% between 1 and 5 years (P=0.014). Out of 83 subjects
with C-peptide >0.3 ng/ml 38.5% were <5 years old at
T1D diagnosis, 37.3% between 5 and 10 and 24% > 10 years old
(P=NS). HbAlc was not different between two groups of
C-peptide (> 0.3 or <0.3 ng/ml) after exclusion of HbAlc 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 (P=0.004). Linear
regression analysis showed no correlation between HbAlc 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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FC3.6
First Report of Nationwide Incidence and Prevalence
of Type 1 Diabetes Among Children in Turkey

Ediz Yesilkaya?, Peyami Cinazb, Nesibe Andiran<, Aysun Bideci®,
Sukru Hatund, Erkan Sari2, Turker Tiirker?, Ozgur Akgul?,
Mehmet Saldira, Huseyin Kilicaslane, Cengizhan Acikel?, Maria Craig®

aGiilhane Military Medical Academy, Ankara, Turkey; bGazi
University, Ankara, Turkey; “Kegiéren Education and Research
Hospital, Ankara, Turkey; 4Kocaeli University, Kocaeli, Turkey;
eTurkish Social Security Institute, Ankara, Turkey; {School of
Women’s and Children’s Health UNSW Medicine, 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 Neumann®, Jurgen Klammte,
Shayne Andrewd, Julia Kowalczyka, Lou Metherell2, Mehul Dattanie,
Vivian Hwad

aBarts Health NHS Trust/Queen Mary University London, London,
UK; bUniversity Hospital Hradec Kralove, Hradec Kralove, Czech
Republic; <University of Leipzig, Leipzig, Germany; dCincinnati
Children’s Hospital Medical Center, Cincinnati, Ohio, USA; ¢Great
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 —2.9s.0. 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 pg/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/m” per day) showed a poor response. His brother had
short stature (—2.9s.0.), mild speech delay, eczema, undetectable
IGF1, a GH peak of 13.9 pg/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.1433C>T (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 (—5.3SDS), eczema and a history of mild
respiratory infections. Investigations revealed a provoked GH peak
of 16.2 ug/l, low IGF1 (56 ng/l) and elevated IgE concentrations.
rhIGF1 therapy led to modest catch-up growth. A de novo
heterozygous variant (c.530A>C; p.GIn177Pro) 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 | Deficiency with
a Variable Metabolic Phenotype

Philip G Murraya®, Charlottle L Alston<, Langping He<,
Robert McFarland<, Julian PH Shieldde, Andrew A M Morris®,
Ellen Crushellf, Joanne Hughesf, Robert W Taylor<, Peter E Claytonap

aUniversity of Manchester, Manchester, UK; PRoyal Manchester
Children’s Hospital, Manchester, UK; “Newcastle University,
Newcastle, UK; dUniversity of Bristol, Bristol, UK; Bristol Royal
Children’s Hospital, Bristol, UK; fTemple Street Children’s
University Hospital, Dublin, Ireland

Background: Many children with short stature (defined as
height SDS < —2s.p.) 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.64T>C, p.Trp22Arg) in
NDUFB3 (NADH-ubiquinone oxidoreductase 1 beta subcomplex
3, anuclear 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.
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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 Gaultz, Tim J Coleb, Rebecca J Perry<, Sarah Casey<,
Wendy F Paterson<, Peter C Hindmarsh®, Peter Bettsd,
David B Dungere, Malcolm D C Donaldson?

aUniversity of Glasgow, Glasgow, UK; PUniversity College London,
London, UK; <Royal Hospital for Sick Children, Glasgow, UK;
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/m” 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 g daily; year 2, 4 ug
daily; year 3, 4 months each of 6/8/10 pg 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.p.) 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 (P=0.002,
n=92). Delaying pubertal induction to 14y increased final height
by 2.7 cm (95% CI —0.8 to 6.1 cm) but this was no longer
statistically significant (P=0.13, n=>56). 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 staft from the Child
Growth Foundation.
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Modulation of GH-1 Splicing as Potential Strategy to
Rescue GH Deficiency Type Il

Maria Consolata Miletta, Christa E Fliick, Primus-E Mullis

Division of Paediatric Endocrinology, Diabetology and Metabolism
and Department of Clinical Research, University Children’s
Hospital, Bern, Switzerland

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 wit-GH or with different
GH-splice site mutants (IVS+2, IVS+ 6 and ISE +28), 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

Free Communications



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.

FC4.5

Stunted Growth after Inhaled Corticosteroid Use
during the First 24 Months of Life

Antti Saariad, Lauri Virtab, Leo Dunkel<, Ulla Sankilampia

aKuopio University Hospital, Kuopio, Finland; ®Social Insurance
Institution, Turku, Finland; “Queen 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
—0.16 (95% CI —0.22 to —0.11, P<0.001) and —0.28 (—0.37 to
—0.19, P<0.001)). The effect was most pronounced after
exposure to budesonide prior to 12 months of age (zTH —0.31
(—0.46 to —0.16) and zZHV —0.34 (—0.58 to —0.09)) or lasting
more than 6 months (zTH —0.63 (—0.89 to —0.37) and zHV
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—0.70 (—1.13 to —0.27)). 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 Paivikki and
Sakari Sohlberg Foundation and the Kuopio University Hospital
State Research Funding.
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Positive Association between Height and Cancer in
the Swedish Population

Emelie Benyie, Marie Linder2, Johanna Adamia, Mdrten Palmeb,
Lars Sévendahla

aKarolinska Institutet, Stockholm, Sweden; PStockholm University,
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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% ClIs 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

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)
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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 forening for
Barnasjukvard and Stiftelsen Samariten.
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Resveratrol Potentiates Growth Inhibitory Effects of
Rapamycin in PTEN-deficient Lipoma Cells by
Suppressing p70S6 Kinase Activity
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Norman Hcindelz, Antje Kérnera®, Wieland Kiess2, Antje Gartena

aCenter for Pediatric Research Leipzig (CPL), Hospital for Children
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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 by WST-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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MEN1 Syndrome Because of Combined Germline and
Somatic Mosaicism, with Important Consequences for
Relatives
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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.
MENT is an autosomal dominant disorder caused by germline
mutations in the tumour suppressor gene MENI. 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 MENI gene (c.-101-2_1848+2del).
Surprisingly neither her father (known with urolithiasis), nor her
mother appeared to carry the same germline MENI mutation.
Because somatic mosaicism in the parents could be present, her
brother was tested and was found to have the MENI 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 same MENI
mutation as in the germline of both his children. Conclusion: This
is the first reported case of combined germline and somatic
mozaicism for a MENI mutation. 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 SDHB mutation). 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 Zenaty?, Elodie Fiota, Priscilla Boizeau®, Jeremie Haignereb,
Sophie Dos Santos?, Jean Claude Carel?, Juliane Leger?,
French Turner Syndrome Study Group<

aPaediatric Endocrinology and Diabetology Department, Robert
Debre Hospital, Assistance Publique Hopitaux de Paris, Reference
Center for Rare Endocrine Diseases of Growth, Université Paris-
Diderot, Paris, France; PClinical Epidemiology Unit, Robert Debre
Hospital, Assistance Publique Hopitaux de Paris, Université Paris-
Diderot, Paris, France; “French 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 Stoklasova?, Jana Kaprova?, Marie Trkova®,
Vera Nedomovab, Daniela Zemkova?, Ondrej Soucek?,
Jana Matyskova?, Zdenek Sumnika, Jan Lebl2

aDepartment of Paediatrics, 2nd Faculty of Medicine,
Charles University in Prague and Motol University Hospital, Prague,
Czech Republic; P Gennet, 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: —2.5//—0.8 SD) and improved final height
(160.3 cm) compared to her mother (150.0 cm/ —2.7 SD).
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Disproportion progressed for the daughter (before//after
GH-treatment: upper body segment: —1.1//1.8 SD; lower body
segment: —2.4//—2.2 SD), which confirms major growth-
promoting effect on the trunk for patients with SHOX-deficiency.
Finally the mother’s disproportion (upper body segment: —0.5 SD;
lower body segment: —2.7 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-Miillerian Hormone Levels in Patients with
Turner Syndrome: Relation to Karyotype, Pubertal
Development and GH Therapy

Rasha Hamza?3, Marwa Mira®, Amira Hamed?

2Ain Shams University, Cairo, Egypt; PCairo 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; P=0.003) and menarche (OR 37.5; 95%
CI 5.6-401.9; P=0.001). 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; P=0.002). 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
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Gemeinschaftspraxis Priiner Gang, Priiner Gang 15, 24105 Kiel,
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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
n=29) 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 (n=10)
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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A Role for DMRT1 in Human Primary
Sex-Determination

Sandra Rojob, Mark Murphy?, John Lee?, Micah Gearharta,

Kayo Kurahashi?, Surajit Banerjeed, Guy-Andre Loeuillec,
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Anu BashambooP

2University of Minnesota, Minneapolis, Minnesota, USA; bInstitut
Pasteur, Paris, France; <Centre 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
>100 cases of 46,XY complete gonadal dysgenesis using the
MMumina HiSeq2000 System at X50 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 DMRTIR111G 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.
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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 Fliick

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 AKRIC1 - 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 Fliick, University of Berne, Switzerland).
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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 CostaP, Patrick Sproll, Anna Lauber-Biasona

aUniversity of Fribourg, Fribourg, Switzerland; ®University of Sao
Paulo Medical School, Sao 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

41



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, HOXAI3,
WDR77, TWISTI, 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 (3.2X) 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).
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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 Mendonga, Sorahia Domenice

Universidade de Sao 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 (n=37) and 13 in
16 families with CAIS (n=23). 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, leuan 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 (n=225; 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) age = 12.8 years
(18 days - 68 years); pubertal status n=63 pre-puberty; 70 post-
puberty; six unknown. Gonadal abnormalities were reported in 26
cases: benign tumour n=18 (seven sertoli cell adenoma (SCA);
eight testicular hamartoma (TH); two mixed SCA/TH; and one sex
cord tumour with annular tubules)/malignant changes n=28 (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 gonadectomy=18 years (1-68
years) with two out of eight individuals undergoing this procedure
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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
gonadectomy before puberty in those who present in early childhood,
if there is a lack of tumour marker evidence to exclude malignancy.

FC7.1

Safety and Effectiveness of Increlex® Therapy in
Children with Laron Syndrome and Enrolled in the
European Increlex® Growth Forum Database in
Europe

Peter Bang?, Michel Polakb, Joachim Woelfle<, Aude Houchardd,
Caroline Sertd

aFaculty of Health Sciences, Linkoping University, Linkoping,
Sweden; PHopital Universitaire Necker Enfants Malades, Université
Paris Descartes, Paris, France; “Children’s Hospital, University of
Bonn, Bonn, Germany; 9IPSEN Pharma, Boulogne Billancourt,
France

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

n Height n A Height SDS

SDS

LS patients

Baseline 26 —5.22
(1.63)

Year 1 23 —4.46 22 0.50 (0.61)
(1.88)

Year 2 22 —4.51 20 0.77 (0.79)
(1.72)

Naive-prepubertal

Baseline 12 —5.80
(1.60)

Year 1 10 —4.76 9 0.77 (0.54)
(2.09)

Non-LS patients

Baseline 163 —3.50
(1.04)

Year 1 139 —3.19 134 0.32 (0.44)
(1.10)

Year 2 102 —2.99 99 0.57 (0.62)
(1.24)

Naive-prepubertal

Baseline 97 —3.42
(0.95)

Year 1 84 —3.03 81 0.36 (0.40)
(0.95)

*Available 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 naive-prepubertal), including
29 LS patients (13 naive-prepubertal). In LS patients (vs non-LS),
45% were females (vs 34%), 48% treatment-naive (vs 69%). Mean
(95% CI) treatment duration (days): 1413 (1190; 1636) (vs 916
(837; 995)); median dose (ug/kg BID): 40 at treatment initiation
(both subgroups), 105 (vs 120) at year 1, 120 at year 2. Naive-
prepubertal LS patients had significantly higher A height SDS at
year 1, vs naive-prepubertal non-LS (linear regression, P=0.006).
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 naive-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 ] 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

Topicon™ ThermoMatrix™ -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, Topicon™ ThermoMatrix™, 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 Topicon™ ThermoMatrix™ formulation that transitions from
solid at 25°C (room temperature) to gel at 30-32°C (skin
temperature). Formulations containing IGF1 were applied as 50 pl
gel to EpidermFT™ tissue inserts, which are barrier-enhanced, full
thickness, and metabolically active human skin equivalents (HSEs)
when cultured in maintenance medium at 32 °C. Equal volume of
medium was sampled and replenished every 24 h. IGF1
concentrations were measured by using a Quantikine® ELISA
Kit (R&D Systems). Steady-state IGF1 flux (J) was calculated
using Ficks first law of diffusion. Results: IGF1 Topicon™
ThermoMatrix™ formulations over the dose range of
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5-500 pug/0.6 cm” achieved and maintained a maximum J,, of
0.8 pg/cm” 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 Increlex™ is 250 ng/ml.
Extrapolated to 7.7 1 volume of distribution (30 kg boy) for Increlex
(mecasermin), a 64 or 25 cm” patch containing 500 pg/0.6 cm® 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
Topicon™ ThermoMatrix™ 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 Bakkerab, Jaap van Doorn<d, Judith Renes®, Truus Donkercd,
Anita Hokken-KoelegaaP

aDutch Growth Research Foundation, Rotterdam, The Netherlands;
bSubdivision of Endocrinology, Department of Pediatrics, Erasmus
MG, 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; 4Section 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/m* per day=0.035mg/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-Levin?, Zoran Gucev®, Jean de Schepper,
Michael Hajby Rasmussen<, Tadej Battelinod,
Minna Braendholt Olsen<, Lars Sdvendahle

aBruce Rappaport Faculty of Medicine, Rambam Medical Center,
Haifa, Israel; University Children’s Hospital, Skopje, Macedonia;
“Novo Nordisk A/S, Seborg, Denmark; {UMC-University Children’s
Hospital, Ljubljana, Slovenia; ¢Karolinska Institutet, Stockholm,
Sweden; Division 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 (>6
and <13 years) with GHD on GH therapy (>3 months) were
investigated (n=32). 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; n=6) or once-daily GH for 7 days
(0.03 mg/kg; n=2). 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(g_i6s 1y and C,y 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 Savendahl, 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

2Zvi Zadik®, Ron Rosenfeld<, Klaudziya Radziukd, Nataliya Zelinskae,
Oleg Malievskyf, Violeta lotovas, Julia Skorodok", Ronit Koren?,
Leanne Amitzia, Oren Hershkovitzz, Gili Hart2

20Opko Biologics Ltd, Nes Ziona, Israel; PKaplan Medical Center,
Rehovot, Israel; <Department of Pediatrics, OHSU, Portland,
Oregon, USA; 92nd Children City Clinic, Department of Endo-
crinology, Minsk, Belarus; €Endocrinology Department, Ukrainian
Children Specialized Clinical Hospital, Kyev, Ukraine; fDepartment
of Pediatrics, Bashkir State Medical University, Ufa, Russia;
§UMHAT, Sv. Marina’ Multiprofile Specialised Pediatrics Clinic,
Varna, Bulgaria; PPediatrics 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 (rthGH) 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-naive 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 ng/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 IGFI 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 (n=18), GHD adults (n=46), and GHD children (3-11
years of age, n=53). In children, doses were 0.25, 0.48, or
0.66 mg/kg weekly; genotropin® (hGH 34 ng/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-Badosa@b, Xavier Remesar<, Anna Prats-Puiga4,
Ferran Diaz-Roldana®, Estibaliz Platero-Gutierrezab,

Jose-Maria Martinez-Calcerrada@9, Francis de Zeghers,

Lourdes IbarieZf, Judit Bassolsab, Abel Lopez-Bermejoa*

aGirona Institute for Biomedical Research, Girona, Spain; ®Dr Josep
Trueta Hospital, Girona, Spain; <University of Barcelona, Barcelona,
Spain; dEUSES University School, Girona, Spain; €University of
Leuven, Leuven, Belgium; fSant Joan de Déu Children’s Hospital,
Barcelona, Spain

Background: DLK1 (PREFI) is a key inhibitor of adipogenesis
and adipocyte differentiation. Adipose tissue expansion depends
on adequate adipocyte differentiation. However, whether lower
DLKI expression facilitates adipose tissue expansion following
fetal growth restriction is so far unknown. Objective and
hypotheses: To study the expression of DLKI 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 DLKI in retroperitoneal fat, as well as microscopic
morphology of this fat pad, were postnatally assessed in the
offspring (n=14 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
DLKI1 expression in retroperitoneal fat compared with RR pups
(all P<0.0001). In RC pups, DLKI expression was negatively
related to body weight (r= —0.863, P<0.0001), weight gain
(r=—0.835, P<0.0001), visceral (r=—0.808, P<0.0001), and
retroperitoneal fat (r= —0.800, P<0.001). Conclusion: Our
results show for first time that lower DLKI expression in
retroperitoneal fat relates to postnatal catch-up growth and
visceral fat expansion in prenatally growth-restricted rats.
Deregulated DLKI 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 Innovacion,
Instituto de Salud Carlos III (ISCIII), Madrid, Spain (P113/01257),
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 Karvela?, Aikaterini Avgeri2, Eleni D Vlotinoub,

George Georgiou<, 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; PDepartment of Anatomy, Histology,
Embryology, Faculty of Medicine, University of Patras, Patras,
Greece; <Department 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 (3.9241.38 vs
5.58+1.51, P=0.0005) irrespective of BMI and pubertal status.
Also, males with adipocyte size <33 uM had lower serum AIM
levels compared to those with >33 uM (3.23+1.27 vs 4.27 +1.31,
P=0.028). Most obese males had higher AIM tissue distribution in
the adipocytes (64.7%, P=0.021) and macrophages (88.2%,
P=0.024) vs lean males. Particularly, most male obese adolescents
(76.9%, P=0.031) had a large (>33 uM) adipocyte size, small
(< 80) adipocyte number (83.3%, P=0.023), and lower intensity
of macrophage CD40 (P=0.043) 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 Elfers2, Kelly Henryb, Rachael Burkeb,
Gabrielle D’Ambrosio?, Robert P Doyle®

aDepartment of Pediatrics, Seattle Children’s Research Institute,
University of Washington, Seattle, Washington, USA; PDepartment
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
(P=0.012 and 0.031 respectively). After 4 days of treatment, body
weight was reduced by 10 g in B12-PYY3-36 (P=0.049) 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.

FC8.4

Severe Early-Onset Obesity Caused By Bioinactive
Leptin due to a N103K Mutation

Martin Wabitsch?, Jan-Bernd Funcke?, Julia von Schnurbein?,
Friederike Denzer2, Georgia Lahr®, Christian Denzer2, Anja Moss?,

Klaus-Michael Debatin®, Peter Gierschike, Sadaf Farooqid,
Barbara Moepps¢<, Pamela Fischer-Posovszky?
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aDivision of Pediatric Endocrinology and Diabetes, University
Medical Center Ulm, Ulm, Germany; PDepartment of Pediatrics and
Adolescent Medicine, University Medical Center Ulm, Ulm,
Germany; “Institute of Pharmacology and Toxicology, University
Medical Center Ulm, Ulm, Germany; 4Wellcome 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¢.309C> A
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 Allbrandz, Jan Amanab, Maria Lodefalka<

aInstitution of Health Sciences and Medicine, Orebro University,
Orebro, Sweden; PDepartment of Pediatrics, Orebro University

Hospital, Orebro, Sweden; cDepartment of Research in Health Care
Sciences, Orebro University Hospital, Orebro, Sweden

Background: The nutritional and hormonal state in utero may
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 (P=0.021). It correlated with birth weight Z-score
(r=0.467, P<0.001) and C-peptide level in cord blood (r=0.446,
P<0.001). Children of obese women were slightly heavier at birth,
but postnatal growth did not differ between groups. Children with
birth weight < —0.67 Z-score had higher ghrelin levels in cord
blood than heavier children (P=0.042). The leptin level in
cord blood correlated negatively with weight gain at 6 months
(r=—0.332, P=0.009). The ghrelin level in cord blood correlated
with weight gain at 3 months in girls (r=0.611, P=0.001), but not
in boys. The adiponectin level in cord blood correlated negatively
with length gain at 3 years in the obese group (r= —0.571,
P=0.033), 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 Orebro County and the Key
Fundation (Nyckelfonden) at Orebro University Hospital.

FC8.6

Metabolic Effects of ADP355, Protein-Based
Adiponectin Receptor Agonist, on Mice with
High-Fat Diet Induced Fatty Liver Disease

Eun Byoul Lee2b, Tae Hyuk Kim<, Woo Jung Lee<, Ah Reum Kwons,
Hyun Wook Chae<, Duk Hee Kimd, Ho-Seong Kim®:

aDepartment of Pediatrics, International St. Mary’s Hospital,
Catholic Kwandong University College of Medicine, Inchon,
Republic of Korea; PDepartment of Medicine, Yonsei University
Graduate School, Seoul, Republic of Korea; Department of
Pediatrics, Severance Children’s Hospital, Yonsei University College
of Medicine, Seoul, Republic of Korea; 4Sowha 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 AdipoRl 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, n=5) and HFD (n=15) 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 (SREBPIc), acetyl-CoA carboxylase
(ACQ), 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 3-Cells Contribute to the Pathobiology of
Atypical Congenital Hyperinsulinism

Bing Hanz, Siobahn Bourke?, Zainab Mohammad=aPb, Ross Craigie?,
Mars Skae?, Edmund Cheesemana, Indi Banerjee?, Karen Cosgrove?,
Mark Dunne2

aUniversity of Manchester, Manchester, UK; PRoyal 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-
(INS*) and somatostatin-expressing cells (SOM ™) 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 n=380 islets from CHI-A and
compared to control and CHI-D islets. In CHI-A, 49.5% of the
islets (n=188) had a quiescent profile associated with condensed
cytoplasm, nuclear crowding and reduced numbers of centrally-
located INS™ cells. In control and CHI-D, >90% of islets were
composed of >70% INS™ cells and <20% SOM™ cells (n=91).
In contrast, >70% of quiescent CHI-A islets had less than 30%
INS™ cells and > 65% had more than 20% SOM ™ cells; with 30%
of islets composed of >50% &-cells (n=20). Surprisingly,
‘quiescent islets’ had twofold higher rates of proliferation
than unaffected islets from the same tissue, and >60% O-cells
were positive for NKX2.2; a transcription factor that was only
present in a limited number of 3-cells in control islets.
Summary/conclusion: NKX2.2 maintains a B-cell phenotype
and has a limited expression profile in 3-cells following birth.
Marked increases in NKX2.2 expression in CHI-A d-cells
combined with increased numbers of SOM ™ cells and rates of
proliferation, strongly imply that an immature &-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 Mosinskaz, Bing Han?,
Zainab Mohammad?ab, Lindsey Rigby®, Mars Skae®, Raja Padidela®,
Indi Banerjee®, Karen Cosgrove?, Mark Dunne?

aUniversity of Manchester, Manchester, UK; PRoyal 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 Isletl, 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 90h vs 195h) 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 Hanz, Zainab Mohammadab, Lindsey Rigby®, Ross Craigie®,
Mars Skaeb, Raja Padidela®, Edmund Cheesmanb, Karen Cosgrove?,
Indi Banerjeeb, Mark Dunne2

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

Background: Diffuse congenital hyperinsulinism in infancy
(CHI-D) mainly arises from mutations in Karp 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
(n=10) or CHI-F (n=6) and foetal/neonatal (n=12), juvenile
and adult control tissues (n=>5). Analysis of digitized images was
used to calculate the average PI (meanzskm.) 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 Ki67 ™. At term the PI was
~ 7%, which declined sharply to 2.6 +0.1% (n=3) at 8 weeks and
0.5% from 6 to 10 months. From 8 years until adulthood, PI was
0.1+0.03% (n=>5). In CHI tissue - including non-lesion domains
of CHI-E, there was a similar inverse correlation with age, but the
rates of decline were markedly decreased. Thus, up to 8 weeks
following birth 84+0.4% (n=5) of cells were Ki67*; 440.4%
(n=3) 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; 4+0.4 vs 5%1 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 Nessa?, Qadeer Aziz°, Alison Thomasb, Stephen Harmerb,
Sarah Flanagans, Sian Ellard<, Ritika Kapoor2, Andrew Tinker®,
Khalid Hussainad

aUCL Institute of Child Health, London, UK; PQueen Mary, William
Harvey Heart Centre, London, UK; <Institute 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 ABCC8 mutations. 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. **Rb™ was used as a surrogate to measure the
efflux of K*. Electrophysiological techniques were used to
measure whole-cell and single channel currents. Confocal
microscopy was used to determine the subcellular location of
mutant Kapp channels, by co-transfecting with pDs-Red2-ER
(endoplasmic reticulum marker) and K;6.2-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 —2.88 1 pA/pF of current in the
presence of 100 uM diazoxide. Similarly single channel data
showed a current response of 4.541.8% in the presence of 1 mM
ADP. Heterozygous expression of DI506E suggested a strong
dominant negative effect on WT SURI subunits. Mutations in the
transmembrane domain (TMD) were more responsive to channel
activators. The A113V (SUR1 TMDO0) mutant showed some
activation to MgADP (83.5+7.3%). 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 Thornton?, Lisa Truong?, John Kinzelb, Susann Emptings,
Klaus Mohnike<, Indi Banerjeed

aCook Children’s Medical Center, Fort Worth, Texas, USA; bXeris
Pharmaceuticals, Inc., Austin, Texas, USA; <Children’s Hospital,
O.v.G-University, Magdeburg, Germany; 4dDepartment of Paediatric
Endocrinology, Royal Manchester Children’s Hospital, Manchester,
UK

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. Oft-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 HIL
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
(> 14 days). Responsiveness was defined as reduction in glucose
infusion rate (GIR) by 50% or achievement of euglycaemia
(plasma glucose > 3.5 mmol/l (63 mg/dl)), or a twofold increase in
plasma glucose following an iv. 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
3.1kg (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: Lv. 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 Beltrandab, Kanetee Busiah?, Marianne Berdugo<,
Jean-Marc Tréluyerd, Caroline Elied, Michel Polakab

aService Endocrinologie, Gynécologie et Diabétologie Pédiatrique,
AP-HP, Hopital Universitaire Necker Enfants Malades, Paris,
France; PFaculté de Médecine Paris Descartes, Université Sorbonne
Paris Cité, Paris, France; SUMRS 1138, Faculté de Médicine Paris
Descartes, Centre de Recherche des Cordeliers, Paris, France; 4Unité
de Recherche Clinique, AP-HP, Hopital Universitaire Necker
Enfants Malades, Centre d’Investigation Clinique, Paris, France

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 C,,. values were similar
for the two suspensions (S6: 201.71+71.43 ng/ml and S0.6:
206.93 £67.33 ng/ml), ~40% higher than the DCT one (148.34 £
46.74 ng/ml). Exposures were similar for the two suspension
dosages (AUCO- values: S6: 1120.9 +-400.5 ng.h/ml and $0.6:
1172.3 £422.0 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 113-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 113-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 Glil, 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
Z0O-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 Glil as measured with western blotting. Shh
antagonist cyclopamine decreased Shh pathway-stimulated
expression of 113-HSD2. In addition, knock-down of Gli with
shRNA significantly decreased 11B-HSD2 mRNA 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 118-HSD2 increased with Shh and membrane
receptor proteins Smo. Additionally, we also found that transcrip-
tion factor Glil and Gli2, and Gli3 upregulated the expression of
including 11B-HSD2, in which Glil 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).

FC10.2
The Altered Circulating miRNA Profile in Maternal
Obesity Associate with Pre- and Post-Natal Growth

Judit Bassols?, Gemma Carreras-Badosa?, Alexandra Bonmati®,
Francisco-Jose Ortega?, Josep-Maria Mercader<, Anna Prats-Puigad,
Josefa Sanchez®, Francis deZeghere, Lourdes Ibarezf,

Jose-Manuel Fernandez-Real®, Abel Lopez-Bermejoap

aGirona Institute for Biomedical Research, Girona, Spain;

bDr JosepTrueta Hospital, Girona, Spain; <Barcelona
Supercomputing Center, Barcelona, Spain; dEUSES University
School, Girona, Spain; ¢University 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 (8=
—0.474, —=0.001; R*=19.1), miR-29¢ (8= —0.379, P=0.01;
R*=14.3) and miR-221 (8= —0.377, P=0.01; R®=12.14) were
predictors of infants 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 Innovacion, Instituto de
Salud Carlos III (ISCIII), Madrid, Spain (MS12/03239 and
PI13/01257), projects co-financed by FEDER (Fondo Europeo de
Desarrollo Regional).

FC10.3
Circulating miRNA Expression Profile in
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aGirona Institute for Biomedical Research, Girona, Spain;

bDr. JosepTrueta Hospital, Girona, Spain; Barcelona
Supercomputing Center, Barcelona, Spain; dEUSES University
School, Girona, Spain; ¢University of Leuven, Leuven, Belgium;
fHospital Sant Joan de Déu, Barcelona, Spain

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, HbAlc,
HOMA-IR, C-peptide and lipids were assessed. Results: We
identified 13 circulating miRNAs differentially expressed in
maternal obesity, including decreased levels of miR-29¢, 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, HbAlc, 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 the Ministerio de Ciencia e Innovacion, 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 bs cytochrome ¢ and
P450s. POR variants were produced as recombinant N-27 form
while P450s and Cytochrome bs were produced as His-tag
recombinant protein and purified by ion-exchange and Ni*™
metal chelate chromatography. Reduction of ferricyanide, MTT
and cytochrome ¢ 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, CYPI9AI and cyto-
chrome ¢ reduction activity. However, we observed comparable
binding of POR mutants with CYP19A1l. 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 Hollanders?, Joél Israels?, Sylvia M van der Palb,
Joost Rotteveel2, Martijn J J Finken2

aDepartment of Paediatrics, VU University Medical Center,
Amsterdam, The Netherlands; P TNO 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 T, < —3 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)

54th Annual Meeting of the ESPE

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 Yorifujiz®, Azumi Sakakibara@, Yukiko Hashimoto?,
Rie Kawakitaab, Yukiko Hosokawa?, Rika Fujimaru?2

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 Krp-channel genes,
ABCCS8 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’ 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).

53



FC11.1

Mutations in BRAF are Associated with Septo-Optic
Dysplasia and Cardiofaciocutaneous Syndrome™
Rachel Bessera, Louise Gregory?, 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, BRAF mutations
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 T, 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 SOD and CFC secondary to BRAF mutations. 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 POUTF1 Mutation
Unexpectedly Associated with Isolated Growth
Hormone Deficiency (IGHD): A Novel Aetiology

of IGHD

Marie-Laure Sobrierab, Yu-Cheng Tsaic, Christelle Pérezab,
Bruno Leheupd, Tahar Boucebae, Philippe Duquesnoyab,

Table 1. (for abstract FC11.1)

Daria Sizovac, Stephen Liebhaber<, Nancy E Cooke<,
Serge AmselemaP

alnserm UMRS933 Hopital Trousseau, Paris, France; PUMRS933
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 Pole 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’ to the hGHN promoter. POUIF1, 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 POUIFI 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 (ColIP), DNA-protein
interaction by EMSA and kinetic studies by Surface Plasmon
Resonance (SPR). Generation of a mouse ‘knock-in’ model of the
Poulfl missense mutation. Results: A POUIFI 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 ColP, 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 PoulIfI 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/gender (M/F) Case 1 (M)

Case 2 (F) Case 3 (F)

BRAF mutation

GH peak (nug/l) (age/years)
IGF1 (pg/l), NR

T4 (pmol/l age/years), NR
TSH mU/1 (age/years), NR
LH, FSH (IU/I (age/years)

Tanner stage

770 A>G (p.Q257R)

5.9 (2.5 years)*

61, 20-180

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

1

Cortisol peak (nmol/l) -

¢.1403T > C (p.Phe468Ser)
5.1 (9.7 years)**

721 A>C (p.T241P)
11 (6.2 years)**

69, 111-551 74, 88-474
9.4 (9.8 years) 10.8-19.0 Normal
3.0 (9.8 years) 0.4-4.6

Basal: 44.5, 53.5 (13 years) -
Oestradiol: <44 pmol/l

1

- 43300¢

NR, normal range; *, clonidine; **, glucagon stimulation; ***, modified synacthen.
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transgene expressions. Conclusion: This is the first report of a
POUIFI 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 270+ genes that have been implicated in
various cancers and cancer-related pathways (~0.9 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 >300-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-F269E, 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 Ginige?, Jeremy M W Kirka, Lesley K R MacPherson®

aDepartment of Paediatric Endocrinology, Birmingham Children’s
Hospital, Birmingham, UK; PDepartment 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
UK West 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% (n=62) 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 loanna Dimitrakopoulou?, Jasmine Chowa,
Helen Spoudeas?, Ash Ederies®

2London Centre for Paediatric Endocrinology, Neuroendocrine
Division, Great Ormond Street and University College Hospitals,
London, UK; PDepartment of Neuroradiology, Great Ormond Street
Hospital, London, UK

Background: Childhood IGCT are rare, malignant tumours of
the pituitary stalk and pineal region, highly curable (>90%) 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, P=0.10). 76.7% had
presenting visual disturbance, 57.1% had two or more anterior
pituitary deficits and 66.7% had central DI (CDI). Pineal disease was
of smaller volume (pituitary vs pineal: 5.74 (0.96-13.99) vs 0.97
(0.24-2.89) cm® P=0.02). All (100%) pituitary cases eventually
developed CDI (vs 0% pineal), GHD and one or more other anterior
pituitary deficits, (vs 16.7% pineal). All seven surgical patients
developed perioperative panhypopituitarism + CDI, but only 50%
of irradiated patients, (neuraxial alone (CSI) vs ventricular (VI)+
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 VI+chemo 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 Yordanova?, Martin Lee®, Farhad Afshar<, lan Sabinc,
Ghasan Alusid, Nicholas Plowmane, Jane Evansonf, Mattew Matsonf,

Ashley Grossmangh, Scott Akkerd, John Monsond, Wiliam Drakes,
Martin Savage®, Helen Storrh
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aMU of Varna, UMHAT St Marina, Varna, Bulgaria; PThe Royal
London Hospital, London, UK; <Department of Neurosurgery,

St Bartholomew’s Hospital, London, UK; 4Department of Otolar-
yngology, St Bartholomew’s Hospital, London, UK; €Department of
Radiotherapy, St Bartholomews Hospital, London, UK; fDepartment
of Radiology, St Bartholomew’s Hospital, London, UK; 8Department
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 TSS+radiotherapy (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 TSS + RT (2 years post RT). The former two patients
were treated with TSS +RT 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 TSS+RT) 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 lughetti

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
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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 (F+), 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 index were increased in hyperTG and CH (P 0.018, <0.000,
<0.000 respectively). The odds ratio for F+ 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-Badosa®P, Anna Prats-Puiga-<,

Ferran Diaz-Roldana®, Estibaliz Platero-Gutierrezab,

Jose-Maria Martinez-Calcerrada?<, Elena Riera-Perezd, Francis de
Zeghere, Lourdes IbaneZf, Judit Bassolsa®, Abel Lépez-BermejoaP

aGirona Institute for Biomedical Research, Girona, Spain; PDr. Josep
Trueta Hospital, Girona, Spain; CEUSES University School, Girona,
Spain; 9Salut Emporda Foundation, Figueres, Spain; ¢University 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 8+ 1 year (81 normal weight (BMI-SDS<1); 74
overweight (1 <IMC-SDS <2) and 81 obese (BMI-SDS=2)) 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, serum GGT and TG, and by lower HDL-cholesterol
(all P<<0.005 to P<<0.0001). As expected, sCD163 associated also
with hs-CRP (B=0.230, P=0.002). In multiple regression,
circulating sCD163 levels were an independent predictor, together
with age and visceral fat, of HOMA-IR (B=0.159, P=0.015; R*
model =0.171) and HDL-cholesterol/TG ratio (= —0.151,
P=0.035; R* model=0.143). 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 Innovacion, 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 Gawlik3, Michael Shmoishb, Michaela Hartmannc,
Ewa Malecka-Tenderaz, Stefan Wudy<, Ze'ev Hochbergd

aSchool of Medicine in Katowice, Department of Pediatrics,
Pediatric Endocrinology and Diabetes, Medical University of Silesia,
Katowice, Poland; PBioinformatics Knowledge Unit, Lorry I. Lokey
Interdisciplinary Center for Life Sciences and Engineering, Technion
— Israel Institute of Technology, Haifa, Israel; <Steroid Research and
Mass Spectrometry Unit, Division of Pediatric Endocrinology

and Diabetology, Center of Child and Adolescent Medicine,
Justus-Liebig University, Giessen, Germany; 4Faculty 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 >
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

57



characterize each cluster. Results: Cluster 1 subjects (n=39, 21F)
have normal steroid metabolome and is clinically unique only in
that 28% of males have gynecomastia. Cluster 2 (n=20, 11F) show
mild, nonspecific elevation of C,o- and C,;-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 (n=7, F only), all with partial or full PCOS, show relative
21-hydroxylase insufficiency. Cluster 4 (n=4, M only), show
markedly elevated steroids and shift to 11-oxidized metabolites
suggesting an imbalance in the 118-HSD system, insulin resistance
(P<0.001), high GGTP levels (P=0.0015), and high systolic BP
(P=0.027); half of them present features of liver steatosis in
ultrasonography. Cluster 5 (n=17, 5F) have elevated DHEA and
170H-pregnenolone metabolites, suggesting 383-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 Kiihnen?, Heiko Krude?, Susanna Wiegand®?, Lex van der
Ploeg®, Fred Fiedorekb, Michelle Hylanb, Keith GottesdienerP

anstitute for Paediatric Endocrinology, Charité Universitdtsmedizin
Berlin, Berlin, Germany; PRhythm 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 MCA4R 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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~1 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
(>16 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 (TIDM). 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 HbAlc 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 TIDM. Method: We
examined the insulin requirement profiles defined by total daily
insulin dose per kilogram body weight, BMI SDS, mean HbAlc
over 12 months, age at diagnosis and pubertal status of 102 CYP
with TIDM 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 — 3.7 to +3.32), mean height SDS
was 0.0242.97 and mean weight SDS was 0.73 +3.75. 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 HbAlc 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 HbAlc (r=0.59, P<0.01)
and significant positive correlation between insulin requirement
(units/kg per day) and BMI SDS (r=0.23, P=0.02). BMI SDS was
not correlated with HbAlc. Multivariable linear regression
analysis of factors affecting BMI SDS (age at diagnosis, HbAlc,
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
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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

Primoz Kotnika®, Matjaz HomanP<, Rok Orelb.<, Tadej Battelinoa

2Department of Endocrinology, Diabetes and Metabolism,
University Children’s Hospital, University Medical Centre Ljubljana,
Ljubljana, Slovenia; PMedical Faculty, University of Ljubljana,
Ljubljana, Slovenia; Department 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 >15 years, unsuccessful conservative therapy
(<10% decrease in body weight) for >6 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 2X40 mg/day throughout follow up. Results: In
all a significant decrease in body weight and waist circumference
was determined at 1 month (—7.4% (range —4.7 to —10.7) and
—3.4 cm (range — 3 to —7.5), respectively), continued to decrease
at 3 months (—13.1% (range —8.6 to —19) and —10.5 cm (range
—3 to —16)) and 6 months (—20.8% (range —20 to —21.7) and
—18.5cm (range —16.5 to —21.5)). In two subjects that
completed 6 months of treatment glucose metabolism significantly
improved (HOMA-IR decreased by —3.6 and 4.5, HbAlc by —2
and —0.5%), 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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FC13.1

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 (—1.74 SD) and birth length 44 cm (—2.06 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 (—3.81 SD). His peak GH secretion is normal. He
has decreased IgG (5.07 g/l) and IgM (0.29 g/1) 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 Goralczyke, Joanna Goscikb<, 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; <Diabetology with
Cardiology Division, Centre for Experimental Medicine, Medical
University of Bialystok, Bialystok, Poland; 4Department of Endo-
crinology and Diabetes with Internal Medicine, Medical University
in Bialystok, Bialystok, Poland; ¢Division of Cardiology, Internal
Affairs and Administration Ministry Hospital in Bialystok, Bialystok,
Poland

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, IFIHI1 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 TagMan SNP genotyping assay using the real-
time PCR. Results: Rs2476601 A alleles were more frequent in GD
patients in comparison to healthy subjects (P=0.009 with OR=
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 (P=0.008, OR=2.48). Rs1990760 T alleles were more
frequent in GD male patients in comparison to healthy males
(P=0.003, OR=3.00). In case of HT patients rs1990760 T alleles
were also more frequent in males compared to healthy subjects
(P=0.086, OR=2.47). Rs179247 A alleles were more frequent in
GD patients in comparison to healthy subjects (P=0.039, OR=
1.51). Conclusion: Rs2476601 A/G, Rs1990760 C/T and 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 Makretskaya?, Olga Bezlepkina?, Anna Kolodkina?,
Alexey Kiyaev®, Evgeny Vasilyeva, Vasily Petrova,

Svetlana Kalinenkova<, Olga Duhorevad, Oleg Malievskye,
Ivan Dedov?, Anatoly Tiulpakova

aEndocrinology Research Centre, Moscow, Russia; PUral State
Medical University, Ekaterinburg, Russia; “SMoscow Regional
Research and Clinical Institute, Moscow, Russia; dMoscow
Endocrinology Dispensary, Moscow, Russia; €Republican Children’s
Clinical Hospital, Ufa, Russia

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, n=70; females, n=128; TSH level on neonatal
screening more than 90 mU/I) 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 (n=100) and in 11% of controls. 18 mutations
(14%) were detected in genes associated with thyroid gland
dysgenesis: TSHR, n=6; PAX8, n=5; NKX2-1, n=4; NKX2-5,
n=3; FOXEI, n=0. 111 mutations (86%) were found in genes
associated with dyshormonogenesis: TG, n=39; DUOX2, n=29;
TPO, n=27; SLC26A4, n=7; IYD, n=5; SLC5A5, n=3;
DOUXA2; n=1. 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.

FC13.4

Effects of Initial Levothyroxine Dose on Growth and
Neurodevelopmental Outcomes During the First Year
of Life in Children with Congenital Hypothyroidism

Andrea Esposito?, Gianluca D'Onofrio?, Alessandra Cassiob,
Andrea Corrias<, Roberto Gastaldid, Maria Cristina Vigones,
Malgorzata Gabriela Wasniewskaf, Giovanna Webere,
Mariacarolina Salerno?

aPediatric Endocrinology Unit, Department of Transaltional
Medical Sciences, University of Naples Federico II, Naples, Italy;
bPediatric Department, Sant’Orsola-Malpighi Hospital, University
of Bologna, Bologna, Italy; <Division of Pediatric Endocrinology,
Department of Pediatrics and Public Health, Regina Margherita
Children’s Hospital, University of Turin, Turin, Italy; 4Department
of Pediatrics, Istituto Giannina Gaslini, Genoa, Italy; eDepartment of
Pediatrics, Vita-Salute San Raffaele University, IRCCS San Raffaele
Hospital, Milan, Italy; fDepartment of Pediatrics, University of
Messina, Messina, Italy

Background: An important issue in the management of
congenital hypothyroidism (CH) is the best initial dose of
levothyroxine (1-T,) in order to achieve optimal neurocognitive
outcomes. Both European and American guidelines suggest an
initial dose of 10-15 pg/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-T, 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 pg/kg per die (group A) or 12.6-
15 pg/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 0.50+1.25 0.28+1.36 0.13+1.37 0.16+1.29
Group B 0.66+0.87 0.66+098 0.55+1.17 0.38+1.09
Length SDS
Group A 0.324+1.07 0.31+1.01 0.22+1.08 0.08+1.03
Group B 0.34+1.11 047+1.16 0.30+1.23 0.20+1.17

The intelligent quotient (IQ) at 12 months of age was similar in the
two groups (104.79 £13.18 vs 104.77 £12.81). IQ correlated with
age at diagnosis (r=—0.03, P=0.02) and FT, levels after
7-10 days of L-T4 therapy (r=0.33, P=0.01). Conclusion:
Different initial doses of 1-T, within the range of 10-15 ng/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 Cerbone?, Malgorzata Wasniewska®, Sara Alfano?,
Donatella Capalbo?, Raffaella Di Mase?, Nicola Improdaa,
Filippo De Lucab, Mariacarolina Salernoa

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

Background: The benefits of levothyroxine (1-T,) therapy in
subjects with mild SH (TSH between 5 and 10 mU/I with normal
FT, 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-T, treatment on CV risk factors in children with mild
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idiopathic SH. Method: Thirty-nine children (19 males) aged
9.3240.65 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 (0.54+0.01 vs 0.4940.01; P=0.0072), ADMA
(0.99£0.02 vs 0.90 £ 0.02 pmol/l; P=0.002), LDL-C (92.06 £ 3.65
vs 75.05+5.76 mg/dl; P=0.0148), non-HDL-C (106.41 +4.05 vs
86.44+6.49 mg/dl; P=0.0109), AI (3.184+0.14 vs 2.75%0.12;
P=0.0232) and Hcy levels (9.34+0.41 vs 7.71£0.32 umol/l;
P=0.0024) and significantly lower HDL-C concentrations
(52.30+1.79 vs 61.06 £2.32 mg/dl; P=0.0038). After 2-years of
L-T, therapy SH subjects had a significant reduction in WHtR
(0.5440.01 vs 0.504+0.01; P=0.0414) and ADMA concentrations
(0.99£0.02 vs 0.38£0.06 pmol/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-T, 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 Gomez-Gila®, P Casano<, J del Pozod, M C de Mingoe,
N Ponsf, F Calvof, M J Obregdns, J Bernals, J C Moreno?

aThyroid Molecular Laboratory, Institute for Medical and Molecular
Genetics (INGEMM), La Paz University Hospital, Madrid, Spain;
bPaediatric Endocrinology, Virgen del Rocio University Hospital,
Sevilla, Spain; <Paediatric Endocrinology, San Joan de Deu Hospital,
Barcelona, Spain; dPaediatric Endocrinology, Nino Jesus Hospital,
Madrid, Spain; ¢Paediatric Endocrinology, La Fé Hospital, Valencia,
Spain; fPaediatric Endocrinology and Diabetes, Lluis Alcanyis
Hospital, Xdtiva, Valencia, Spain; glnstitute for Biomedical Research
(IIB), CIBERER, CSIC, Madrid, Spain

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 T, mildly increased TSH and decreased T4. However, the
brain is hypothyroid, causing severe psychomotor retardation.
Therapeutic attempts with PTU +levothyroxine or the Tj;-
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 —6
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years of age, harbouring various defects in MCT8 (p.P215L,
p.delF230, p.V254DfsX24, p.L304_1539del, p.G401R). TRIAC
compassive treatment started with 10 pg/kg per day, doubling
the dose every 2 weeks until normalization of TH parameters.
Determination of serum TSH, FT3, FT, by immunoassay, TRIAC
and rT; by RIA and SHBG by ELISA. Results: At baseline,
patients (9 mo-8 years old) showed high FT; (7.3 +2.4 ng/dl;
n<4) or T3: (4.240.2 nmol/l; n<3.8), low FT4 (0.6 £0.08 ng/d];
n>0.8), borderline-high TSH (4.4 +2.6 mU/l; n<4.5), low 1T,
(3/5) (8.6%£2.8ng/dl; n>15) and high SHBG (207.6 &
55.8 nmol/l; n< 100). After mean 11.4 weeks and mean TRIAC
dose of 33.3 pg/kg per day (20-40), FT; and T; normalised (3.8 +
0.6 ng/dl -3/5-; T3 3.14 nmol/l -1/5-) and TSH decreased
(1.99£1 pU/ml), but FT, and rT; remained low (7.8 £4.9 ng/dl,
0.3940.05 ng/dl) and SHBG elevated (221459 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, r'T; 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.

FC14.1
KLB, Encoding the Co-receptor for FGF21, is Mutated
in Congenital Hypogonadotropic Hypogonadism

Cheng Xu?, Hichem Miraouia, Emmanuel Somma, Tarja Kinnunenb,
Andrew Dwyer?, Nadia Preitnera, Gerasimos Sykiotise, Sara Santini?,
Richard Quinton<, Lacey Plummerd, William Crowleyd,

Michael Hauschild?, Franziska Phan-Hugza, Yisrael Sidis?,

Moosa Mohammadie, Andrea Messinaz, Nelly Pitteloud?

aCentre Hospitalier Universitaire Vaudois and University of
Lausanne, Lausanne, Switzerland; PDepartment 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 FGFR1lc and the obligatory
co-receptor B-Klotho to regulate glucose and lipid metabolism.
Interestingly, female mice with Fgf2] 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 FGFRI are a frequent
cause of congenital HH (CHH). We previously reported a CHH
patient with obesity and severe insulin-resistance who harboured a
FGFR1 1342S mutation. In vitro studies showed this mutation
impaired association of B-Klotho with FGFRIlc 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 Klb~'~ 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 KLB mutants were loss-
of-function in vitro and/or in vivo. Additional CHH gene defects
were identified in 5/13 patients including two heterozygous FGFRI
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, KIb~/~ mice exhibited pubertal delay
and decreased fertility. Conclusion: FGF21/KLB/FGFRI signal-
ling is implicated in GnRH neuron biology as indicated by LOF
KLB mutations in CHH and delayed puberty and infertility in
KIb~/~ mice. Funding: This work was supported by the SNF
Sinergia (141960).

FC14.2
A Mutation in HS6ST1 Causes Self-limited Delayed
Puberty

Sasha Howard?, Ariel Poliandri?, Claudia Cabrerab-,
Michael Barnes®<, Karoliina Wehkalampid, Leo Dunkel2

aBarts and the London School of Medicine and Dentistry, William
Harvey Research Institute, Centre for Endocrinology, Queen Mary
University of London, London, UK; PBarts and the London School of
Medicine and Dentistry, William Harvey Research Institute, Centre
for Translational Bioinformatics, Queen Mary University of London,
London, UK; cNIHR Barts Cardiovascular Biomedical Research
Unit, Queen Mary University of London, London, UK; dChildren’s
Hospital, Helsinki University Hospital and University of Helsinki,
Helsinki, Finland

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 KALL1 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 Hershkovitze, Maram Arafat®, Zaid Afawic, Neta Loewenthal?,
Alon Haima, Aviva Levitasd, Ruti Parvarie

aPediatric Endocrinology Unit, Soroka Medical Center and Faculty
of Health Sciences, Ben Gurion University of the Negev, Beer Sheva,
Israel; PShraga 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; <Sourasky Medical Center, Tel Aviv, Israel;
dPediatric Cardiology Unit, Soroka Medical Center and Faculty of
Health Sciences, Ben Gurion University of the Negev, Beer Sheva,
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 Taxl (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-Miillerian 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 T>G
(intragenic) and AMHR?2 rs11170547 C>T (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, n=121). Subjects were genotyped for SNPs
using KASP™ assays and grouped according to pubertal stages
(Tanner’s classification: B1/B2+3/B4+5). 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 T>G was associated with
AMH levels in prepubertal girls: TT (n=47) vs GT + GG (n=18),
AMH median (range) 18 (8-49) vs 30 (6-50) pmol/l, P=0.038
(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 8 —0.073, P=0.508) and
TAUS follicles <4mm (8 —0.155, P=0.144). AMHR2
rs11170547 C>T was associated with inhibin B in mid-puberty
(B243): CC (n=87) vs CT+TT (n=33), 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 >7 mm (8 —0.067, P=0.505) and TAUS follicles
>5mm (8 —0.089, P=0.393). 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 1s10407022 T>G) as well as inhibin B (AMHR2
rs11170547 C>T).

FC14.5
Polybrominated Diphenyl Ethers (PBDEs) and Timing
of Puberty in Girls

Annalisa Deodati?, Alessia SallemiP, Francesca Maranghic,
Luca Busani<, Paola Cambiasod, Francesca Mancinic,
Giuseppe Scirée, Gian Luigi Spadonie, Romana Marinid,
Francesca Baldaria, Roberta Tassinaric, Stefano Cianfaraniaf

2Molecular Endocrinology Unit, “Tor Vergata University’; Bambino
Gest’ Children’s Hospital, Rome, Italy; PDepartment of Pediatrics,
University of Catania, Catania, Italy; <Department Veterinary Public
Health and Food Safety-Istituto Superiore di Sanita-Istituto Super-
iore di Sanita, Rome, Italy; Endocrinology Unit, Bambino Gesl
Children’s Hospital, Rome, Italy; €Endocrinology Unit, “Tor Vergata
University’; Bambino Gest’ Children’s Hospital, Rome, Italy;
fDepartment of Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Stockolm, Sweden

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 7.410.9), 56 with IPT (mean age 5.7%2.1) and 31 controls
(mean age 54+1.9). PBDE (PBDE-47 +PBDE-99 + PBDE-28 +
PBDE-100+PBDE-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 Fugle, Casper Hagen?, Mikkel Mieritza, Jeanette Tinggaard®,
Eva Fallentinb, Katharina Main2, Anders Juul

aDepartment of Growth and Reproduction, Rigshospitalet, Faculty
of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark; PDepartment of Radiology, Rigshospitalet,
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 (r=0.858, P<0.001), however,
marked inter-individual variation occurred in late puberty
(B4+B5): median (range): 74 (20-241) cm® and CV=51%. 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 analysis=0.949),
estradiol (AUC=0.935), FSH (AUC=0.879) and uterine volume
(AUC=0.934), endometrial thickness (AUC=10.855) and ovarian
volume (AUC=0.848). 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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aBarts and the London School of Medicine and Dentistry,
William Harvey Research Institute, Centre for Endocrinology,
Queen Mary University of London, London, UK;

bMedical Research Council (MRC) Harwell, Diabetes Group,
Harwell Science and Innovation Campus, Oxfordshire, UK;
<Centre for Endocrinology, Diabetes and Metabolism (CEDAM),
School of Clinical and Experimental Medicine, University of
Birmingham, Birmingham, UK

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, GpxI, Sod2, Txnrd2, and Gr)
but that NNT loss affects expression of key mitochondrial
steroidogenic enzymes (CYP11Al 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
>1.5; 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 Dnajbl,
Hsphl, Hspala, and Hspalb. Interestingly o.- and f-haemoglobins
(Hba-al, Hba-a2, Hbb-b1, and Hbb-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 Nut 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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FC-LB-2

Loss of Neuronal DmxI2 Impairs the Maturation and
the Activation of GnRH Neurons: a New Mechanism of
GnRH Deficiency

Carole Harbulot, Brooke Tata, Sandrine Jacquier, Nicolas De Roux
Inserm Ul141, Paris Diderot University, 75019 Paris, France

Background: DMXL2 haploinsufficiency in humans was
recently shown to cause the polyendocrine-polyneuropathia
syndrome including a GnRH deficiency (OMIM #616113). The
neuronal deletion of DmxI2 in mice (Nes::Cre;DmxI2'*%F/"t)
caused infertility and gonadotropic deficiency (Plos Biology 9
e1001952, 2014). DmxI2 encodes rabconnectin-3a. (rben-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
DmxI2, in mice. Method: An extensive analysis of GnRH neuron
development and activation was performed in Nes::Cre;DmxI2”""
mice as well as in a mouse line with a complete knock out of DmxI2
in GnRH neurons (GnRH:Cre;DmxI2"0P/"%P)  Results:
Nes::Cre;DmxI2'?™"" 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;DmxI2"*"
mice and female Nes::Cre;DmxI2"**" 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 rben-3a0 in GnRH neurons as compared to
other hypothalamic neurons, we created a mouse line with a full
deletion of DmxI2 in GnRH neurons. GnRH::Cre;DmxI2'F/"*
male mice were subfertiles whereas GnRH::Cre;DmxI2!/"*?
females were infertile. These mice exhibited a similar develop-
mental defects of the GnRH neuron morphology than in
Nes::Cre; DmxI2'?"" mice. GnRH::Cre;DmxI2'?"* female mice
exhibited advanced vaginal opening yet the time to first estrus was
delayed associated with abnormal estrous cyclicity. Conclusion:
Low neuronal expression of DmxI2 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
Topicon™ Mediated Patch Delivery of Insulin Glargine
in a Streptozotocin-Induced Hairless Rat Model
Stephen Hsu, Carl Mangleburg, Hua Yao

Prometheon Pharma, LLC, Alachua, Florida, USA
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Background: The Topicon™ 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 Topicon™ mediated patch delivery of the insulin analog
glargine (LANTUS®) 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
CD® 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 (K,) was calculated as
0.693/T},,. Required input rate of insulin (ko) to reach C,,, was
calculated by Cp.,* Va*Ke)/(1 —erKy*t). Amount of LANTUS®
delivered by Topicon™ patch per unit surface area over time (t)
was Ji*t, where J is the steady-state flux rate. Results: A single
s.c. injection of 10 U/kg of LANTUS® resulted in an unexpectedly
rapid rise to a peak plasma glargine concentration (Cy.y) of
~120 mU/ml at 1 h, rapid elimination with plasma half-life (t;,,)
of 2 h and a return to baseline level by 5 h. Blood glucose (BG)
lowering was observed from baseline mean of ~375mg/dl to
~70-80 mg/dl for 0.5-5h. Administration of LANTUS®
20 U/kgin a1 cm’ patch resulted in a Cyx 0of 5.3 mU/ml at 2 h,
a ty), of 1.7 h. Euglycemia was achieved in 4 h and maintained for
6-7 h. PK modeling was done to assess whether a Topicon™
glargine patch can achieve a clinically meaningful therapeutic
response by combining in vitro EpidermFT™ permeation data
with the reported Cp, of 22 mU/ml at 12 h after injection of
LANTUS® 0.4 mg/kg in T1DM. Conclusion: Our in vivo
studies support the feasibility of developing an effective Topicon™
extended-wear basal insulin patch that can achieve BG lowering
comparable to s.c. injection. Within 10h, a 3X3 cm” patch
containing ~200 U of LANTUS® can achieve and maintain a
target Cpnax of 22 mU/ml continuously for >7 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 Nordenstrom, Tatja Hirviskoski, Svetlana Lajic

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

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 11.0+
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 P>0.10. Reported group scores are estimated marginal
means T s.eM. 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) =6.40, P=0.013) and on speed of processing
as measured by the stroop-speeded reading (F(1,112)=5.90,
P=0.017). Moreover, DEX treatment significantly affected
performance for females on all of the sub scores of the WISC-III
scale, coding (F(1,60)=3.60, P=0.063), block design (F(1,60)=
4.55, P=0.037), vocabulary (F(1,60)=8.30, P=0.005), and digit
span (F(1,48)=12.55, P=0.001) 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)=4.76, P=0.034). 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)=8.94, P=0.003). 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.

FC-LB-5
Paternally Inherited /IGF2 Mutation Results in
Intrauterine and Postnatal Growth Retardation
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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
—4.2 and —5.6 SDS in childhood and dysmorphism resembling
Silver-Russell syndrome. Whole exome next generation sequen-
cing was performed to identify the genetic cause. Serum IGFI,
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.191C> A) in the coding sequence of IGF2, resulting in a
premature stop codon (p.Ser64Ter). IGF2 mRNA 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 < —4 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 PROPI target genes can be MPHD candidates.
Method: We performed stem cell colony formation assays, RNA-
Seq, immunohistochemistry and qPCR using Propl mutant mice
and their controls. We created a Propl-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 Propl target genes by comparing
expression in pituitaries of developing normal and Propl mutant
mice. Propl mutants exhibit elevated expression of claudins,
indicating that Propl 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 Propl mutants, while the epithelial marker
E-cadherin was increased. Conclusion: Propl promotes the
transition of progenitors into differentiating cells by driving an
EMT-like process. Our results advanced our understanding of the
mechanism of PROPI 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 Bezen?, Filiz Tutunculera, Emine Dileka, Didem Ag Selecib,
Hakan Erbasb

aPediatric Endocrinology, Medical School of Trakya University,
Edirne, Turkey; ®PBiochemistry, 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), FCVRE anthropometric measurements,
lipid profile, fasting blood glucose, fasting insulin, HbAlc,
SHBG, leptin, adiponectin, TNFa, 170HP, 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
FCVRE. Results: The mean ages were 8.3+ 1.1 and 8.1 =1 years
in PP group and control group respectively. BW, GW, FCVRE
heightSDS, weightSDS, and bone ageSDS were similar between
groups, whereas BMI SDS was significantly higher in PP group
(P=0.026). Fasting and postprandial glucose and insulin levels
in PP group and fasting glucose, insulin levels in control group
were normal. HbAlc, lipid profiles, testosterone, leptin,
adiponectin, TNFo, HOMA-IR, and AI were all similar. In PP
group SHBG was significantly lower (P=0.010), whereas FAI
was significantly higher (P=0.001) than in control group.
Mean leptin levels were significantly higher in FCVRF+ group
than in FCVRF— group (P=0.016). 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 FCVR+ 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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P1-2

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, Perl, Per2, Per3, Cryl, Cry2, Rora, and Nrldl), 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, Cryl, Nrldl, 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 Cryl 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 (Sdo Paulo State Research
Agency) grant number 2012/22164-2.

P1-3
Are Heterozygous Carriers of CYP21A2 Less
Vulnerable to Psychological Stress?

Anna Nordenstrém, Agnieszka Butwicka, Henrik Falhammar,
Angelica Lindén Hirschberg, Catharina Almquvist,
Agneta Nordenskjéld, 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 CYP2IA2 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
(n=395). 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 TIDM 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 TIDM 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 uM orteronel and galeterone for 24 h.
Steroid production was labeled with [*H] 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 pM trilostane (a specific blocker of
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HSD3B) before adding [*H] 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 um 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 Huebnerz, Felix Reschke?, Ingo Kurth®, Susann Kutzner?,
Eda Utine<, Filiz Hazand, Dana Landgrafe, Christian A Hiibner®,
Katrin Koehlera

aDepartment of Paediatrics, Technische Universitit, Dresden,
Germany; PDepartment of Human Genetics, University Hospital,
Jena, Germany; Department of Pediatric Genetics, Thsan Dogramaci
Childrens Hospital, Hacettepe University, Ankara, Turkey;
dDepartment of Medical Genetics, Dr Behget 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 Boulezab, Delphine Mallet Motak?,
Mad-Helenie Guerrin Elsensohn®, Claire Bardelb, Pascal Roy®,
Yves Morel2

2Molecular Endocrinology and Rare Diseases, CBPE, Hospices Civils
de Lyon, Université Lyon 1, Bron-Lyon, France; PBiostatistics
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, ABCDI...) 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 AmpliSeq™ custom panel was designed including 17 genes:
AAAS, AIRE, CDKNIC, Cited2, CYPI11Al, CYP11B2, GPXI,
MC2R, MCM4, MRAP, NNT, NROBI, 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 PGM™ System. The bio-informatics
pipeline used was the one implemented in the Torrent Suite™
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 X. 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 CYPIIBI. Conclusion:
Complete molecular investigation by MPS was faster and cheaper.
All regions insufficiently covered by MPS 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 Koltsida?, loanna Farakla?, Aikaterini Papanikolaou®,
Gerasimos Kolaitis®, Emilia Mantzou?, Evangelia Charmandaria

aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, ‘Aghia Sophia’ Children’s Hospital,
University of Athens Medical School, Athens, Greece; PDepartment
of Child Psychiatry, ‘Aghia Sophia’ Children’s Hospital, University of
Athens Medical School, Athens, Greece; <Division 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
(mean+s.E.M.): 41.76 £1.07 years), and hence obligate 21-OHD
carriers, and 13 normal subjects (five males and eight females; age:
43.77 1 1.69 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: 3.97+
0.62 ng/ml vs 1.94£0.26 ng/ml, P<0.001), and higher STAI1
(440.86+31.66 vs 359.65+17.71, P=0.03) and STAI2 (879.85 %
63.2 vs 716.76 234.98, P=0.03) 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
(r=0.294, P=0.049). Conclusion: Carrier state of 21-OHD may
predispose subjects to psychopathology.

Poster Presentations



P1-8

Cortisol:Cortisone Ratio and Metalloproteinase 9
Emerging as Risk Factors Associated with Paediatrics
Hypertension

Alejandro Martinez-Aguayo?, Carmen Campinobef,

Rene Baudrand®, Cristian Carvajal®=, Constanza Pinochet?,
Hernan Garcia?, Rodrigo Bancalaria, Alejandra Tapia?,

Lorena Garcia<, Carolina Loureiro?, Carolina Mendozaz?,
Andrea Vecchiola®, Carolina Valdiviabe, Cristobal Fuenteb,
Carlos Lagosb, Francisca Grob?, Sandra Solarid, Fidel Allended,
Alexis Kalergistef, Carlos Fardellabef

aDivision of Pediatrics, Pontificia Universidad Catolica de Chile,
Santiago, Chile; PDepartment of Endocrinology, Pontificia
Universidad Catolica de Chile, Santiago, Chile; Department of
Biochemistry and Molecular Biology, Facultad de Ciencias Quimicas
y Farmacéuticas, Universidad de Chile, Santiago, Chile;
dDepartment of Clinical Laboratories, Facultad de Medicina,
Pontificia Universidad Catolica de Chile, Santiago, Chile;
¢Department of Molecular Genetics and Microbiology, Millennium
Institute on Immunology and Immunotherapy, Pontificia
Universidad Catolica de Chile, Santiago, Chile; fDepartment of
Celular and Molecular Biology, Facultad de Ciencias Bioldgicas,
Pontificia Universidad Catélica 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, PAIl, MMP2, and MMP9
activities were measured. We calculated SA:PRA ratio (ARR
> 10, 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 DBPi=
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; CI=2.32-9.65), BMI-SDS (OR: 3.74; CI=1.91-7.32),
MMP9 (OR: 3.48; CI=1.79-6.78), and HOMA-IR (OR: 2.20; CI=
1.10-4.38). The other variables we did not correlate with blood
pressure. Conclusion: Novel biomarkers such serum cortisol:cor-
tisone ratio and MMP?9 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.

54th Annual Meeting of the ESPE

P1-9

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-Libdeh?, Ariella Weinberg Shokrun®,
Ephrat Levy-Lahadb, Osnat Admonic,
Yardena Tenenbaum-Rakoverd, David Zangen?

aHadassah Hebrew University Medical Center, Jerusalem, Israel;
bShaare Zedek Medical Center, Jerusalem, Israel; <Ha’Emek Medical
Center, Afula, Israel; 4Rappaport 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
(n=15) affected individuals with classical CLAH in Israel and the
Palestinian territories had the same N-terminal ¢.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 AisenbergP, Steven Ghanny®

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.p.) 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 11p-Hydroxylase Deficient Congenital
Adrenal Hyperplasia with a Reversible
Cardiomyopathy Caused by a Novel CYP11B1
Mutation: Report of Three Cases

Mohammad Ahmad Awwad Algahtani2, Ayed A Shatib,
Minjing Zous<, Ali M Alsuheelb, Abdullah A Alhayania,
Saleh M Al-Qahtanib, Hessa M Gilban?, Brain F Meyer<, Yufei Shic

aDepartment of Pediatrics, Aseer Central Hospital 1, Abha, Saudi
Arabia; PDepartment of Child Health 2, College of Medicine, King
Khalid University, Abha, Saudi Arabia; <Department 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 CYP11BI gene.
Steroid 11P-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 CYP11BI gene were amplified
by PCR from peripheral leukocyte DNA of two patients and
sequenced. Results: A novel biallelic mutation in exon 4 of the
CYPI11BI gene was found in both patients. The mutation ¢.780
G>A 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 G> A, 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 CYP11BI 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 Demir2, Ozlem Nalbantoglu?, Kadri Karaer>, Hiiseyin
Anil Korkmaz?, Melek Yildize, Selma Tung¢?, Behzat Ozkana

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

Aim: Osteopetrosis is caused by autosomal mutations
occurring in nine genes (TNFRSFI11A, TNFSF11, TCIRGI,
CLCN7, OSTM1, SNX10, PLEKHM]I, 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 Intergen Genetics Center. Results:
31 382 variants were detected in the first case. Among the possible
genes in aetiology, a novel heterozygous mutation (c.718G> A),
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 ¢.398_401delTTGG/c.718G>A). 32529 variants
were detected in the second case. A previously reported
homozygous nonsense mutation ¢.2236C>T 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 sequencing may not 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-Kuhn?, Christian Netzer®, Barbara Hero?,
Eckhard Schoenau?, 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 COLIAI/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 COLIAI/A2. Method: Ten children (male n=7,
mean age 7.48 years) with genetically confirmed OI (COL1A1: seven
patients) were included. All children were treated at least 2 years with
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 function measurement (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 +0.9 s.p. (n=10) and total body less head
Z-scores of +0.6. Mobility improved in all children (mean percent
change of: GMFM-88=3.1% (n=10); 1-min walking distance=
20.1% (n=38)). Conclusion: Denosumab is effective to reduce bone
resorption and increase bone mineral density in children with
classical OL 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

Bjérn Andersson®, Kerstin Albertsson-Wiklanda, Diana Swolin-Eide®,
Per Magnusson¢<
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aDepartment of Physiology/Endocrinology, Institute of
Neuroscience and Physiology, The Sahlgrenska Academy, University
of Gothenburg, Géteborg, Sweden; PDepartment of Pediatrics,
Institute of Clinical Sciences, The Sahlgrenska Academy, Goteborg
Pediatric Growth Research Centre (GP-GRC), University of
Gothenburg, Goteborg, Sweden; <Departments of Clinical
Chemistry, Clinical and Experimental Medicine, Linkoping, 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(0OH)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 age+s.n., 8.59 +3.68 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:
A median (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 Vixthuset for Children, Sahlgrenska
University Hospital (ALF), West Sweden Region (VGR) grants,
and the County Council of Ostergétland.
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Lithium Chloride Prevents Glucocorticoid-Induced
Growth Failure in Cultured Foetal Rat Metatarsal
Bones

Ondrej Soucekab, Farasat Zamana, Lars Sdvendahle

aKarolinska Institutet, Stockholm, Sweden; P2nd 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 uM dexamethasone (Dexa), 1 mM LiCl (L1),
10 mM LiCl (L10), or combination of drugs (Dexa+Ll and
Dexa+L10) for 12 days. Pictures were taken at days 0 and 12 and
the percent increase in bone length was calculated using Image ]
Software. Statistics was computed in R. Results: Bone length
increased by 141+12% when exposed to control medium. In
contrast, Dexa-treated bones grew significantly less (1154 12%;
P=0.001 vs control). The growth of LiCl-treated bones was
similar as in the control group (147 £15 and 146+ 16% in the L1
and L10 groups respectively). When combining L10 and Dexa,
bone growth was 147 4-20%, which was significantly better than in
bones treated with Dexa only (1154 12%; P=0.004). At a lower
concentration (L1), LiCl did not rescue from Dexa-induced
growth failure (1214£19% vs 115+12% in Dexa only; P=0.44).
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 (n=114),
respiratory complications (n=108), craniosynostosis (n =77), and
muscle weakness (1=73). 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 Sederquist?, Cecilia Aulin®, Farasat Zamana, Lars Sévendahla

aPediatric Endocrinology Unit, Department of Women’s and
Children’s Health, Karolinska Institutet, Astrid Lindgren Children’s
Hospital, 171 76 Stockholm, Sweden; PRheumatology, Karolinska
Institutet, Centre for Molecular Medicine, 1L.8:04, 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,
[Gly'*]-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 ng/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 Chung?, Yu Sun Kang®, Eun-Gyong Yoob

aNational Health Corporation, Ilsan Hospital, Goyang, Republic of
Korea; P(CHA University, Sungnam, Republic of Korea

Background: The serum 25-hydroxyvitamin D (250HD)
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 250HD level
(A250HD) 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 250HD <20 ng/ml and vitamin D sufficiency as
250HD >30 ng/ml. Overweight was defined as BMI >85th
percentile (n=20), and normal weight as BMI 5th-84th percentile
(n=45). All participants received vitamin D3 supplementation
(2000 IU/day) for 8 weeks. The levels of 250HD 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 (P=0.02).
The A250HD was higher in normal weight group than in
overweight group (20.6 ==7.2 ng/ml vs 15.0 +-7.6 ng/ml, P=0.006).
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 A250HD (8= —0.644, P=0.034) in a
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regression model including age, gender, body fat, BSA, and being
overweight (R*=0.219). 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, Umme-le-Salma Malik?, Sheila Shepherd?,
Paraic Mcgrogan®, Richard Russellb, Faisal Ahmeda, S C Wong?

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 and muscle parameters were
measured by pQCT at 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 —1.4
(—2.8, —0.4) at baseline and —1.4 (—2.8, —0.4) at 6 months
(P=0.64) and muscle area Z score were —1.8 (—4.3, —0.3) and
—2.1 (=35, —0.5) (P=0.93). Total alkaline phosphatase (U/l)
increased from 97 (37, 259) at baseline to 153 (29, 391) at 6 months
(P=0.001). In the seven children who were not on oral
prednisolone at baseline and 6 months, volumetric BMD Z score
were —0.9 (—2.1, 0.0) and —0.7 (—2.2, —0.3) (P=0.79); muscle
area Z score were —0.9 (—3.2, —0.3) and —1.0 (—3.3, —0.9)
(P=0.79). In the nine children who discontinued oral prednisolone
at 6 months, volumetric BMD Z score were —1.2 (—2.8, —0.4) and
—1.6 (—2.9, +0.5) (P=0.90); muscle area Z score were —2.5
(—4.3, —0.6) and —2.2 (—2.9, —0.5) (0.44). In the 12 children
who showed progression in puberty, volumetric BMD Z score were
—1.4(—2.8, —0.4) and — 1.2 (—2.6,0.5) at baseline and 6 months
(P=0.65); muscle area Z score were —1.6 (—3.4, —0.3) and —1.3
(=3.5, —0.5) (P=0.10). 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(0H)2D in African
Americans

Thomas O Carpentera, David E C Coleb, Laleh Ardeshirpours,
Shadab Salehpourc

aYale Yniversity, New Haven, Connecticut, USA; PUniversity of
Toronto, Toronto, Ontario, Canada; “Genomic 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.-686A > G 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.-686A>G 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.-686A>G 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 Dangle, Susanne Greber-Platzers,
Monika Egerbacherb, Gabriele Haeusler?

aMedical University Vienna, Vienna, Austria; ®University 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 Netoab, Rosa Maria Rodrigues Pereirac,
Jackeline Couto Alvarengas, Liliam Takayamac, Mariana Ferreira de
Assis Funari®, Regina Matsunaga Martinab

aEndocrinology Department, Division of Internal Medicine,
Osteometabolic Disorders Unit, Hospital das Clinicas da
Universidade de Sao Paulo, Sao Paulo, Brazil; PDivision of Internal
Medicine, Hormone and Molecular Genetics Laboratory (LIM/42),
Hospital das Clinicas da Universidade de Sao Paulo, Sao Paulo,
Brazil; cRheumatology Department, Division of Internal Medicine,
Bone Metabolism Laboratory (LIM/17), Faculdade de Medicina da
Universidade de Sao Paulo, Sdo 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
(P=0.12). There were no differences between groups at the
femoral neck, total hip and ultradistal radius (P=0.49, P=0.90
and P=0.57, respectively). No differences were observed in vBMD
at the radius (P=0.50), 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 Autogel® in Early Infancy in Patients with
Congenital Hyperinsulinism

Heike Corda?, Thomas Meissnera, Sebastian Kummers,
Alena Welters?, Norbert TeigP

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 autogel® (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: Oft-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 (n=2) and due to
Beckwith-Wiedemann syndrome (n=2). 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 7-15mg/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.

P1-24

The Influence of miR-125b in Pancreatic -Cell
Apoptosis

Bei Han?, Ziyang Zhu?, Wei Gu?, Shining Nia, Ruixue Yang?, Xing Shia,
Xuewen Yuan?, Wentao GaoP

aNanjing Children Hospital Depatment of Pediatric Endocrinology,
Nanjing Jiangsu Province, China; PNanjing Medical university First
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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 Bakl expression, then subsequently downregulate Cyto-
chrome C and caspase-3 expression, contribute to its inhibition
effects on apoptosis. The bioinformatic analysis show the Bakl is
predict target of miR-125b, dual luciferase reporter assay
preliminarily validate Bakl is target gene of miR-125b. We studied
the effect of miR-125b on proliferation?apoptosis and insulin
secretion in PB-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
Bakl 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.
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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 Karavanakie, Charalampos Tsentidis?, Lydia Kossiva?,
Antonios Marmarinosb, Artemis Doulgerakic, Dimitrios GourgiotisP

aSecond Pediatric Department, University of Athens, Diabetic
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Athens, ‘P&A Kyriakou” Children’s Hospital, Athens, Greece;
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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 T1IDM 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 T1IDM
(mean+sp age:13.04+3.53 years, TIDM duration:5.15+3.33
years), along with 40 healthy matched controls (age 12.99+3.3
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 TIDM had lower values of
L1-L4 (—0.17£1.08 vs 0.2340.96, P=0.035) and total body
BMD z-score (0.23+1.01 vs 0.56+0.77, P=0.04) than matched
controls and higher Dickkopf-1 levels (13.56 +5.34 vs 11.35+
3.76 pmol/l, P=0.0194). A trend for lower Dickkopf-1 values was
found in girls (13.36 £4.04 vs 11.72 £ 5.14 pmol/l, P=0.06) and in
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pubertal children (13.61 +4.87 vs 11.83 £4.56 pmol/l, P=0.054).
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 TIDM. In
both groups a significant correlation with log (CTX) and yALP
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 TIDM
osteopathy.
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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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Gema FriihbeckPd, Jests Argenteab

2Department of Endocrinology, Hospital Infantil Universitario Nifo
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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 pg 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

Kings College Hospital, London, UK
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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-
40T > G 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.
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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 Lee<, So Youn Kimb,
Kyung A Jeong®, Keun Hee Choib, Jieun Leeb, Young Ah Leeb,
Choong Ho Shin®, Sei Won Yang®

aKangwon National University Hospital, Chuncheon, Republic of
Korea; PSeoul National University Children’s Hospital, Seoul,
Republic of Korea; <Konyang University Hospital, Daejeon,
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 TIDM.
Objective and hypotheses: We investigated whether decreased
heart rate variability (HRV) was associated arterial stiffness index
(ASI) in patients with childhood-onset T1IDM without chronic
complication. Method: Measurements of HRV and ASI, cardio-
ankle vascular index (CAVI), were performed in 77 patients with
T1DM (19.3+4.3 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), HbAlc, HDL and non-HDL cholesterol were also
evaluated. Results: In youth with TIDM (diabetes duration 10.6
years (2.0-25.0) and mean HbAlc 7.9% (5.5-11.5)), CAVI
correlated negatively with both SDNN (P=0.044) and RMSSD
(P=0.032) and positively with age (P<0.001) and cholesterol
(P=0.019). In multivariate analysis adjusting for demographic
characteristics and traditional cardiovascular disease risk factors
(age, sex, DBP, cholesterol, smoking, BMI z-score, diabetes
duration, HbA1lc), RMSSD were negatively correlated with CAVI
(B= —0.049, P=0.024). Conclusion: Reduced HRYV, especially
decreased RMSSD was independently associated with increased
arterial stiffness in patients with TIDM. 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.
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A Novel Mutation in the abcc8 Gene Causing a
Variable Phenotype of Impaired Glucose Metabolism
in the Same Family

Evelina Maines?, Khalid Hussainb, Sarah E Flanagan®, Sian Ellard®,
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Background: Dominantly acting loss-of-function mutations
in the ABCC8 gene, encoding the sulfonylurea receptor 1 (SURI)
subunit of the PB-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 -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.

P1-31
Type 1 Diabetes Onset: A Story of Innate and
Adaptive Immune Cells?

Ana Laura Fitas?, Catarina Martinsb, Anabela Alonso?,
Gldria Nunesb, Rosa Pina?, Daniela Amaral?, Sigurd Lenzen<,
Lurdes Lopes?, Luis Miguel Borregob, Catarina Limbertap
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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. HbAlc 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 HbAlc. Separating T1D patients in high- and
low-HbAlc (>12%vs<12%), high-HbAlc patients showed
significantly reduced neutrophils, Th17 and Tc17 cells, compared
to low-HbAlc 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 Thl7 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
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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 Italian Tertiary 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 MODY =5.8%, (2.8%
MODY]1, 88.3% MODY2, 7.2% MODY3, 1.7% MODYS5; 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
Sequencing
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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 (TIDM), 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 T; or T, diabetes. 55%
(40/73) of the mutations were found in one of the 13 putative
MODY genes (HNF4A, GCK, HNFIA, PDX1, HNF1B, NEURODI,
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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Low Bone Mineral Density is Associated to Poor
Glycemic Control and Increased Dickkopf-1 (DKK-1)
Serum Levels in Children and Adolescents with Type 1
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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 TIDM on BMD seems
to depend on gender or patient’s age and to occur early after TIDM
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 T1IDM and to evaluate the
relationship with glycemic control and bone biomarkers. Method:
This cross-sectional study included 53 TIDM children and
adolescents (mean age 12.143.3 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 TIDM
patients and controls by ELISA. Bone mineral status was measured
by quantitative ultrasonography (QUS). Results: TIDM patients
showed a significant reduction of BTT-z-score compared to
controls (P=0.01). Higher DKK-1 levels were found in patients
than in controls (3344 961 vs 2450 £ 684 pg/ml, P<<0.001). The
DKK-1 levels positively correlated with HbAlc values (r=0.353,
P=0.01). Furthermore, with adjustment for age HbAlc 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 TIDM patients DKK-1 serum levels inversely correlated with
PTH, osteocalcin, and AdSos-z-score. Additionally, the T1IDM
duration was indirectly correlated with alkaline phosphatase,
25 (OH)-vitamin D and BT T-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 HbAlc
(r=0.61, P<0.0001). Conclusion: In conclusion, children and
adolescents with TIDM presented a reduction of bone mineral
status associated to poor glycemic control and increased DKK-1
serum levels.
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Effect of 6 Months Therapy with Metreleptin in an
African American Boy with Congenital Generalised
Lipodystrophy

Svetlana Ten?, Amrit Bhangoo®, Divya Khurana<, Mark Flyerd,
Abhimanyu Garge

aPediatric Endocrinology PC, Brooklyn, NY, USA; bChildren
Hospital of Orange County, Orange, California, USA; <Marshfield
Clinic, Marshfield, WI, USA; dMaimonides Medical Center,
Brooklyn, NY, USA; ¢University of Texas Southwestern Medical
Center, Dallas, TX, USA

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/m” and blood pressure were normal. Leptin level was
decreased 0.5 ng/ml (NI 1.4-16.5), Triglycerides (TG), ALT, AST
were elevated and Hemoglobin Alc 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.IVS4-2A>G
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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. HbA1lc 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.
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Somatic Paternal UPD on Chromosome 11p15 in
Focal Form of Congenital Hyperinsulinism (CHI)
Causes Monoallelic Expression of Mutant ABCC8 and
KCNJ11

Ina Dallmann?, Silke Vogelgesang®, Winfried Barthlen<,
Emine Varol<, Wolfgang Mohniked, Susann Emptinge,
Klaus Mohnikee, Martin Zenkera, llse Wieland?

anstitute of Human Genetics, Otto-von-Guericke University,
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University Greifswald, Greifswald, Germany; <University Greifs-
wald, Clinic for Pediatric Surgery, Greifswald, Germany; dDTZ
Berlin Am Frankfurter Tor, Berlin, Germany; €Department 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
ABCCS8 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 KCNJ1I 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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ABCCS8 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/KCNJI11 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
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bDepartment of Pediatrics, Saarland University Medical Center,
Homburg, Germany; <Department of Pediatrics, Medical University
of Graz, Graz, Austria; dInstitute of Epidemiology and Medical
Biometry, University of Ulm, Ulm, Germany; ¢Medical Faculty,
Division of Endocrinology and Diabetes, German Center for
Diabetes Research (DZD), RWTH Aachen University, Aachen,
Germany; ‘Department of Pediatrics, Konstanz Hospital, Konstanz,
Germany; 8Department of Pediatrics, St. Marien Hospital Landshut,
Landshut, Germany; PInstitute 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 (TIDM). Methods: We
analysed the DPV database to investigate the rate of hyperthyr-
oidism in paediatric TIDM 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 T1IDM with comorbid hyperthyroidism, while long-
term metabolic control (HbAlc) 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 TIDM 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 Kaya?, Siikran Poyrazoglu?, Oguz Bulent Erol°, Seha Saygilia,
Mine Siikiira, Firdevs Bas?, Ruveyde Bundak?, Feyza Darendeliler2

aJstanbul Faculty of Medicine, Pediatric Endocrinology Unit,
Istanbul University, Istanbul, Turkey; Istanbul 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 12.5+ 2.4 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 13.5 2.2 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 7.0 £ 0.9 years, onset
of puberty was 9.7 £0.8 in girls, 10.7 £ 0.9 in boys and menarcheal
age was 11.84+0.9 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
(r=0.281; P=0.043) and WC (r=0.287; P=0.043). 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
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Clinical Biochemistry, School of Medicine, Celal Bayar University,
Manisa, Turkey; <Department of Radiology, School of Medicine,
Celal Bayar University, Manisa, Turkey

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 HbAlc levels, diabetes
duration as 1-5 years, 5-10 years and =10 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 (r=0.752, P<0.001). Urinary nephrin and L-FABP
levels were found to be correlated with HbAlc levels (r=0.45,
P=<0.001 vs r=0.69, P= <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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Efficacy and Safety of a Fixed Combination of Insulin
Degludec/Insulin Aspart in Children and Adolescents
with Type 1 Diabetes

Tadej Battelino?, Larry Deeb®, Panagiota Diamantopoulou Reiter®,
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aUMC Ljubljana, University Children’s Hospital, Ljubljana, Slovenia;
bChildren’s Clinic, Tallahassee, FL, USA; <Novo Nordisk A/S,
Bagsvaerd, Denmark; 4Barbara Davis Center, University of Colorado
School of Medicine, Aurora, CO, USA; ¢University Pediatric Clinic,
Skopje, Macedonia; fNovosibirsk Medical University, Novosibirsk,
Russia; ERambam Medical Centre, Haifa, Israel; "Novo Nordisk A/S,
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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
HbA,. 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 (n=82), 6-11
years (n=122), 12-17 years (n=158) with a diabetes duration of
1.6-6.0 years, HbA,. 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 OD + meal-time IAsp for
remaining meals (n=182) or insulin detemir (IDet)+ meal-time
IAsp (n=180). IDegAsp was non-inferior (limit 0.4%) to IDet for
change in HbA,. (estimated treatment difference (ETD) —0.04
(—0.23; 0.15)9506c1)> which was accomplished with a numerically
lower basal insulin dose: IDegAsp +IAsp: 0.36 vs IDet+IAsp;
0.5 U/kg. ETD for FPG at Week 16 was 0.31 (—0.70; 1.33)959,cr-
Rates of confirmed hypoglycaemia were 46.2 (IDegAsp +IAsp) vs
49.6 (IDet+IAsp) events/patient-years of exposure (PYE) (esti-
mated ratio (ER) 0.95 (0.76; 1.17)9s0,c1). Rates of nocturnal
hypoglycaemia were 5.77 (IDegAsp+1IAsp) vs 5.40 (IDet+1IAsp)
events/PYE (ER 1.09 (0.81; 1.48)9s0,c1)- Rates of severe hypogly-
caemia were 0.26 (IDegAsp-+IAsp) vs 0.07 (IDet+IAsp)
events/PYE (ER 3.20 (0.88; 11.66)950c; P=ns). Rates of
hyperglycaemic episodes with ketosis were 0.11 (IDegAsp-+
IAsp) vs 0.22 events/PYE (IDegAsp+IAsp) (ER 0.44 (0.11;
1.74)9s504c1) and ETD for body weight sp scores was 0.07 (0.02;
0.12)950,c1. Adverse event profiles were similar. Conclusions:
IDegAsp+IAsp was non-inferior to IDet+IAsp for change in
HbA,, at a numerically lower basal insulin dose. There were no
significant differences in rates of confirmed or severe hypoglycae-
mia between IDegAsp+IAsp and IDet+IAsp. IDegAsp+IAsp
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.
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Current Care and Outcomes for Children and Young
People with Diabetes in England and Wales: Results
from the National Paediatric Diabetes Audit
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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 HbAlc measurement in the audit period. However, only
16.1% (12 years and older) received all seven recommended care
processes (HbAlc, BMI, BP, cholesterol, urinary albumin, eye
screening and foot examination) compared to 12.1% in 2012/13.
Mean (sp) HbAlc was 71.6 (17.4) mmol/mol falling from 73.0
(18.0) mmol/mol in 2012/13. 18.4% had a HbAlc <58 mmol/mol
(cf. 15.8% in 2012/13) and 23.9% had a HbAlc >80 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 HbAlc 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 (sp) HbAlc 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

State Institution ‘Institute of Children and Adolescents Health Care
of NAMS of Ukraine, Kharkov, Ukraine

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 DMI, 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 4™ 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 HgAlc (from (9.8010.02)% to
(8.14£0.13)%, P<0.05). Conclusion: While teaching self-control
to adolescents with DML 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 typel diabetes (T1IDM) 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 TIDM (mean age 15.2 4-2.9 years, duration
8.4+ 4.1 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

86

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, P=0.005). The mean value
of median nerve MNCV in the control individuals showed no
significant difference (P=0.085) compared to that of children
without DPN and statistically significant difference (P=0.016)
compared to that of children with DPN as it was 54.6 m/s vs
529 m/s and 54.6 m/s vs 51.5m/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
sensitivity=100%, specificity==80%, PPV =83.3%, NPV =100%.
Conclusion: Our data implicate that sonographic measurement of
CSA is a good alternative to NCS results of motor latency and
MNCYV 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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Young Adults with Type 1 Diabetes?
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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: HbAlc, occurrence of severe hypoglycaemia
or diabetic ketoacidosis (DKA), BMI-SDS and insulin dosage.
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Results: Metabolic control was comparable in volunteers and
non-volunteer controls (mean HbAlc (1 year prior to enlistment
7.83£1.52% vs 8.07% 1 1.63; at enlistment 7.89 +1.36% vs 7.93 +
1.42%; 1 year after enlistment 7.81+£1.28% vs 8.0011.22%;
2 years after enlistment 7.62+0.8% vs 7.7941.19%)); 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 0.23 £0.83 vs 0.29 £ 0.95; at enlistment 0.19+0.87 vs 0.25+
0.98; 1 year after 0.2540.82 vs 0.20 1+ 0.96; 2 years after 0.20 +-0.87
vs 0.16 £0.90) and mean insulin dose in U/kg per day (1 year prior
0.90 £0.23 vs 0.90 £ 0.37, at enlistment 0.90 £0.28 vs 0.93 £0.33,
1 year after 0.86+0.24 vs 0.95£0.33, 2 years after 0.87£0.23 vs
0.86+0.28)). 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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Immune/Inflammatory Profile in Children with Type 1
Diabetes Mellitus and Celiac Disease and/or
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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
(T, after a first glycemic stabilization by insulin) and 12 months
after diagnosis (T). 64/134 had at least one autoimmune disorder
besides T1IDM: 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
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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 TO group 1 presented statistically
significant sTNFr lower than other groups (P=0.0025 vs group 3
and P=0.0004 vs group 2); sICAM-1 lower than group 2
(P=0.038); leptin lower than group 3 (P=0.0024); sLepR lower
than group 3 (P=0.0001). At T, group 1 presented statistically
significant SICAM-1 and sTNFr lower than group 2 (P=0.04 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.

P1-46

Trends in Insulin Therapy in 50 861 Children and
Adolescents with Type 1 Diabetes from Austria and
Germany Between 2000 and 2014

Barbara Bohn?, Susanna Wiegand®b, Sebastian Kummer<,
Ulrike Menzeld, Olga Kordonourie, Claudia Béttcherf,
Elke Frohlich-Reiterers, Reinhard W. Holl2

aInstitute of Epidemiology and Medical Biometry, ZIBMT, German
Center for Diabetes Research (DZD), University of Ulm, Ulm,
Germany; PDepartment of Pediatrics, University Charité Berlin,
Berlin, Germany; <Department of General Pediatrics, Neonatology
and Pediatric Cardiology, University Children’s Hospital, Diissel-
dorf, Diisseldorf, Germany; dAltona Children’s Hospital, Hamburg,
Germany; ¢Diabetes Center for Children and Adolescents, Children’s
Hospital AUF DER BULT, Hannover, Germany, ‘Division of
Paediatric Endocrinology and Diabetology, Centre of Child and
Adolescent Medicine, Justus Liebig University, Giessen, Germany;
gDivision of Endocrinology and Diabetes, Department of Pediatrics
and Adolescent Medicine, Medical University Graz, Graz, Austria

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 ICT from 0.88 IU/kg per day in 2000 to 0.94 IU/kg per
day in 2014 and in CSII from 0.71 TU/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 (P=0.0056). 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 (P>0.05, 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
WOLCOTT-Rallison Syndrome

Ahmet Ucara, Yusuf Aydemir®, Ayse Dogan<, Ebru Tuncezd

aDepartment of Pediatric Endocrinology and Diabetes, Children’s
State Hospital of Sanliurfa, Sanliurfa, Turkey; PDepartment of
Pediatric Gastroenterology and Hepatology, Children’s State
Hospital of Sanliurfa, Sanliurfa, Turkey; <Department of Pediatric
Intensive Care, Children’s State Hospital of Sanliurfa, Sanliurfa,
Turkey; 4Department of Genetics, Children’s State Hospital of
Sanliurfa, Sanliurfa, Turkey

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 i-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 pg 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: >4.1).
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

Apollo Children’s Hospital, Chennai, TamilNadu, India

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 TIDM 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
HbA c 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.

P1-49
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
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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 °I 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 + 3.1 (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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A Feasibility Study of Intra-Gastric Balloons
(Supported By a Lifestyle Programme) for the
Treatment of Severe Adolescent Obesity:

the (Bob) Study

Pooja Sachdeva<, Lindesy Reece®, Rob Copeland®, Mike Thomsons,
Anuja Natarajand, Jerry Wales?, Neil Wrightc

2Academic Unit of Child Health, University of Sheffield, Sheffield,
UK; bSheffield Hallam University, Sheffield, UK; <Sheffield Children’s
Hospital, Sheffield, UK; dDoncaster and Bassetlaw NHS Hospitals
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/m”. 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
>3.5 SD, Tanner stage 4 or above) with a 2-year follow up. All
subjects took part in a comprehensive medical assessment
including OGTT’, 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/rn2 (range 39.2-56.3) and +4.1 (range
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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 —12.7% 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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Distribution of Obesity Indices Among European
Preschool Children and Associated Risk Factors: The
ToyBox-Study

Sonya Galchevaa, Mina Lateva?, Violeta lotova?,

llse De Bourdeaudhuij®, Greet Cardonb, Odysseas Androutsose,
Zbigniew Kulagad, Piotr Sochad, Luis Morenoe, Berthold Koletzkof,
Yannis Manios<, ToyBox-study Groupc

aMedical University of Varna, Varna, Bulgaria; PGhent University,
Ghent, Belgium; <Harokopio University, Athens, Greece; 4Children’s
Memorial Health Institute, Warsaw, Poland; €University of
Zaragoza, Zaragoza, Spain; fLudwig Maximilians Universitaet
Muenchen, Munich, Germany

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 4.7410.44 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. WHIR 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 (16.1+1.7
kg/m” and 53.314.4 cm, respectively). Anthropometric indices
correlated significantly with the pre-gestational maternal weight
(remr=0.215, rywwc=0.221, rywr =0.147, P<0.01), maternal BMI
(rgpmr=0.217, rwc=0.176, rywir =0.153, P<0.01) and children’s
birthweight (rgpr=0.139, rwc=0.147, 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 (P=0.048). 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 n° 245200.

P1-52

A Randomised Trial of the Effects of Perinatal
Education of Overweight Pregnant Women to
Prevent Childhood Overweight: The ETOIG Study

Sophie Parate, Emmanuel CossonP, Amandine Baptiste",
Marie-Therese Taubere, Paul Valensit, Anne-Marie Bertrande,
Myriam Dabbasf, Caroline Elieh, Frangoise Lorenzinid,
Veronique Negre<9

aPort Royal Hospital, Paris, France; *Jean Verdier Hospital, Bondy,
France; °CHRU, Besancon, France; 4Paul Viguier Hospital, Toulouse,
France; ¢Childhood Hospital, Toulouse, France; fNecker Hospital,
Paris, France; 8BRePPOP-FC, Besancon, France; "'URC/CIC Paris
Descartes Necker Cochin, Paris, France

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 32.5 £ 5.4 kg/m?, obesity 62%,
age 30.4 £5.0 years). They were randomized into either a control
group (n=136: routine care including at least one dietary
consultation) or an interventional group (n=132: 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) > +0.67), 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 (n=268; 59.1 vs 60.3% respectively,
P=0.84), and in available data (AD, n=206; 47 vs 48%
respectively, P=0.88). 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, P=0,07;
AD: 87.1 vs 96.2% respectively, P=0.04) and for the children (ITT:
23.5 vs 29.4% respectively, P=0.27; AD: 0 vs 6.8% respectively,
P=0.014). 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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Perypheral Neuroblastic Tumours and Immunological
Studies in ROHHADNET Syndrome (Rapid-Onset
Obesity With Hypothalamic Dysfunction,
Hypoventilation, Autonomic Dysregulation and
NEural Tumour)

Flavia Napoli2, Ramona Tallone®, Annalisa Calcagno2b,
Stefania Sorrentino2P, Anna Allegria*, Natascia Di lorgia®,
Mohamad MaghnieaP

aJstituto Giannina Gaslini, Genova, Italy; PUniversity 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.

P1-54
‘BestPWS EU’: A Phase 3 Study in Adolescent and
Adult Patients With PWS in Europe

Maithe Tauber<, Terri Kima3, Nerissa Kreher2, Dennis Kima,
Berthold Hauffab

aZafgen, Boston, MA, USA; bUniversitatsklinikum Essen, Essen,
Germany; <Childrens Hospital of Toulouse, Toulouse, France
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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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Intrauterine Growth Restriction is Associated with
Greater Severity in Childhood Obesity-Associated
Metabolic Impairment and Poorer Adult Height
Prediction

Rocio Gonzdlez-Leal?, Julian Martinez-Villanueva?, Jesus Argentea.,
Gabriel A. Martos-Moreno2P

aDepartment of Endocrinology, Hospital Infantil Universitario Nifio
Jesus, IIS La Princesa, UAM, Department of Pediatrics, Madrid,
Spain; PCIBER Fisiopatologia de la Obesidad y Nutricion, Instituto
de Salud Carlos III, Madrid, Spain

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: 10.31 13.23 years;
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BMI: +4.00+1.95 SDS; 54.9% prepubertal/45.1% pubertal) was
performed. Groups were compared according to gestational age
adjusted newborn anthropometry: adequate (AGA, n=2810), small
(SGA, n=73) or large (LGA, n=166). 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 (n=638); 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 Fisiopatologia de la Obesidad y Nutricion (CB06/03) and
the Instituto de Salud Carlos III, Fondo de Investigacion Sanitaria
(FIS: grant number PI10/00747 and P113/02195).
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Immunohistochemical Detection of Estrogen o and
Androgen Receptors in Genital Tissues in Girls with
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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
o (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
(n=13; 2.4 years (2.1; 4.0), SW/SV=11/2) and vaginoplasty
(n=8; 16.7 years (15.2; 17.6), SW/SV =3/5) 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%), P> 0.05. 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), P>0.05. 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%),
P>0.05. No difference was found in ERa and AR expression
between patients with Prader IIT and IV (54.1% vs 43.9% for ERa.
and 9.2% vs 3.9% for AR), P>0.05. 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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Attitudes of Parents of Klinefelter Boys and Flemish
Paediatricians Towards Neonatal Screening and
Fertility Preservation Techniques in Klinefelter
Syndrome
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bResearch Group Biology of the Testis, Department of Embryology
and Genetics, Vrije Universiteit Brussel, Brussels, Belgium;
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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
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dUniversity of Luebeck, Luebeck, Germany; €University Hospital
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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 TU/1 (1.15-89)
respectively. Median LH at first and last presentation were 4.8 IU/1
(0.04-36) and 9.3 TU/I (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 >2
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,
S Faisal Ahmedd, Ruth McGowan?
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Building, Southern General Hospital, Glasgow, UK; PWellcome
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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, (o0 - 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
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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-Béni,
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 FOX12/WNT4/RSPO1/FST
ovarian-specific genes. CBX2.1 was a repressive actor vis-a-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 FOXI2 vs SOX9 picture. Of utmost
importance, substantial number of novel CBX2 targets has been
identified. Eight candidates (DKK1, DOK5, BMP5, SIRT5, BMP2,
AMIGO?2, 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.

93



P1-61

Current Models of Practice & Professional
Development of Clinicians in DSD Centres - Results
from an International Survey of Specialist Care

for DSD
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University of Copenhagen, Copenhagen, Denmark; fDepartment of
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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
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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%)
CALIS 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 (P=0.003). 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
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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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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 (all>16 years old)
Results: 20 patients changed social sex in adulthood and 76 kept
the social sex (56/76 =73.68% in F social sex and 20/76 =26,31% in
M social sex). In the group that changed the social sex in adulthood,
all patients (18 F to M and two M 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 those who maintained
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
the HTP test was able to identify a discordant GI 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 of M 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.

P1-64
MAMLD1 Mutations Seem Not Sufficient to Explain a
46, XY DSD Phenotype. What else?
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Sabadell, Spain; 8Pediatric Endocrinology, Hospital Virgen
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Background: The MAMLDI 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
MAMLDI] in sex development because i) some MAMLD]I variants
are also detected in normal individuals, ii) others are not present in
all affected DSD individuals of the same family; iii) several
MAMLDI mutations have wild-type (WT) activity in functional
studies; iv) the male Mamldl knockout mouse has normal
genitalia and reproduction; and v) other species with or without
DSD harbor also MAMLDI variants in the genome. Objective
and hypotheses: We searched for MAMLDI 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 MAMLDI1 focusing on sex
development. Method: Sanger sequencing was performed to
detect MAMDL]I gene variations/mutations. Functional experi-
ments were completed in non-steroidogenic HEK293, adrenal
NCI-H295R and Leydig MA-10 cells. MAMLDI transcriptional
activity was tested on the Hes3 and CYPI7AI promoters. Effect of
MAMLDI on androgen production was assessed by testing the
CYP17A1 activity. WT and mutant MAMLD1 expression was also
assessed. Results: We found nine MAMLDI mutations (seven
novel) in 9/108 46,XY DSD patients. In vitro assays revealed that
most MAMLDI1 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 CYPI7AI promoter
activation. We found no effect of either WT or any MAMLD1
variant on CYP17A1l enzyme activity. Also, no difference for
MAMLDI protein expression was found, except for a shorter
L210X. Conclusion: Our data support the notion that MAMLDI
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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Subcutaneous Continuous Administration of
Recombinant Human Luteinizing and
Follicle-Stimulating Hormones is an Effective
Treatment for Micropenis During the Mini-Puberty
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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, n=4,
panhypopituitarism, n=1, PAIS, n=1) 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 3.5+4.06 ng/dl, and thus, SPL (from 13.8 4.5 to 42.6 + 5 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 94.84+74.9 pg/ml to 469.4+
282.5 pg/l, P=0.04) and AMH (from 49.6+30.6 to 142+
76.5 ng/ml, P=0.03) 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: A male patient was referred to
us for hypospadias and bilateral cryptorchidism at 2.5 years of age. He
had a trophic phallus (32X 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 by QF PCR 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
X@27.1 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
(SOX3 duplication) is reported. These results are in line with 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 Cientificas 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, ctrl +
MacCM: 7.0 ng/ml, miR-146a mimic+ MacCM: 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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Leptin Resistance Alteration after Modulation of
Dopamine System Funcional Activity in Rat’s
Diet-Induced Obesity

Liudmila Viazava?, Angzhalika Solntsva?, Alexander Sukalo?,
Alena Dashkevich®, Julia Stukachc

aBelorussian state medical university, Minsk, Belarus; PMinsk City
Clinical Hospital, Minsk, Belarus; <Physiology Institution of
National Academy of Sciences, Minsk, Belarus

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 (n=64,
183.01+14.0 g) were divided into HCD group (n=36) and
standard caloric diet (SCD) (n=36). 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) (n=38, 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
(P>0.05). Leptin and LWR decreased after 3 months of Br
injections in HCD rats relative to the HCD rodents (P=0.05 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).

P1-69

Abstract unavailable.

P1-70
Outcome of Adolescents Undergoing Bariatric
Surgery - 1 Year Follow-Up

Michal Ben-Amia®, Maayan Bacher?, Irena Vusikera, Reut Pinka,
Daniel Steinab, Benjamin Vagner?3, Gal Raz-Dubnova>,
Danny Yardeni?, Orit PInhas-Hamiel2>

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 16.9 = 1.5 (range 13.7-18.60, weight
129+ 16 kg, BMI 46.6 + 5.8 kg/m”, BMI-z-score 2.8 40.27. Seven
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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 40.3 +7.1 kg/m> (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 Peacockab, Talat Mushtagq®, Erin Alexandera, Helen Trubys,
Darren Greenwoodd, Vince Russo?, Steven Yau?, George Werther?,
Matthew Sabin2

aMurdoch Children’s Research Institute, Royal Children’s Hospital
and University of Melbourne, Parkville, Melbourne, Australia,
bLeeds Children’s Hospital, Leeds, UK, <Department 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 >2.4 sps. Subjects recruited as either
‘reducers’ (relative or absolute weight loss of =10% 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%, P=0.03) and 50% higher Amylin
concentrations than pre-pubertal children (18-91%, P=0.001).
Children reducing weight reached maximum GIP slower than
weight maintainers (P=0.05). The association between Ghrelin,
Amylin and GIP concentration and weight change was similar for
both pre- and post-pubertal children (P=0.79, P=0.39, P=0.79
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
(P=0.03) than pre-pubertal children. REE in pre-pubertal weight
reducers and maintainers were similar (50 kcal lower, —143 to
242, P=0.6) but post-pubertal reducers had 250 kcal lower REE
compared to post-pubertal maintainers (—68 to 572, P=0.1).
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 Ciccone?, Paolo Alfierib, Stefania Pedicelli2,
Marco Cappa?

aEndocrinology and Diabetes Unit, Bambino Gesu Children’s
Hospital, IRCCS, Rome, Italy; PDepartment of Neuroscience and
Neurorehabilitation, Bambino Gesu 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
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detected. The MRI was normal. Direct sequencing of the POMC
gene revealed a homozygous single substitution C6902T
determining a GIn68X 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.

P1-73

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 PatiannaP, Chiara Sartoriab,
Barbara Predieric, Patrizia Bruzzic, Pietro Lazzeronie, Silvia Merli,
Paolo Bergamaschi®, Sergio Bernasconie, Lorenzo lughettic,
Maria Elisabeth StreetP

aUniversity of Parma, Parma, Italy; PIRCCS-Arcispedale S. Maria
Nuova, Reggio Emilia, Italy; <University of Modena and Reggio
Emilia, Modena, Ttaly

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: 11.3540.33
years-range: 3.78-16.83 years; BMISDS: 3.1740.10; 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:12.1 £1.3 years; BMISDS: 0.56 £ 0.66; 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 TagMan
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 (Logl0). Results: Obese subjects
having NAFLD had a larger waist circumference(96.63 +2.58 cm
vs 88.58 +1.87 cm, P<0.05). MiR146a and 486-5p were similar in
females and males. In the obese children, miR146a was down-
regulated (—2.0640.05) and miR486-5p upregulated (0.56+
0.11) compared with controls. No significant difference was
detected based on the presence of NAFLD. MiR-146a was
correlated with BMISDS (P=0.013; R= —0.3), with waist
circumference (P=0.006; R=0.35), and with the HOMA-IR
index (P=0.015; R=0.3). 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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Abstract withdrawn.

P1-75
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 (0.5-1.0) ng/ml vs 0.23 (0.13--0.30)
ng/ml and 0.23 (0.11+-0.45), P<<0.01). Postprandial ghrelin levels
on 60 and 120 min (0.75 (0.4-+1.0) vs 0.18 (0.11+0.31) and 0.17
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(0.13+0.35), P<0.01 and 0.5 (0.4+1.0) vs 0.16 (0.13=-0.28)
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 (15.77 +~24.8) vs
18.49 (12.99+24.45) ng/ml, P>0.05) and postprandial BDNF
levels on 60 and 120 min (22.1 (12.1+30.27) vs 18.02 (12.97 +
25.32), P>0.05 and 24.62 (15.68 = 27.75) vs 16.05 (12.29 = 22.42)
ng/ml, P=0.07). However the concentration of BDNF was
significantly higher in PWS compared with 14 LC (12 males:
two females) on 0 min (20.7 (15.77 < 24.8) vs 14.16 (10.87 = 19.34),
60 min (22.1 (12.1=30.27) vs 1325 (10.37+16.02)) and on
120 min (24.63 (15.68+27.75) vs 13.44 (11.28 ~17.4)), 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 Thabett

aAin Shams University, Paediatrics Hospital, Cairo, Egypt; PClinical
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 CDI144. EPCs were calculated as a percentage of the
mononuclear cells. Results: EPCs were significantly lower in
patients compared to controls (P=0.00) and CIMT was
significantly higher in patients (P=0.00). Despite showing non-
significant correlations with the fasting lipid parameters, fasting
insulin, fasting glucose and HOMA vyet tissue doppler imaging
across the mitral valve showed a significant positive correlation
with the EPCs (r=0.283, P=0.034). 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 (11.6£3 years), 52 children in prepubertal,
and 65 in pubertal period. Obesity was defined using IOTF criteria.
The control group consisted of 58 healthy children (11.7 £ 3 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 ug/ml; P=0.004). Slightly lower values were
found in obese boys compared to obese girls (12.9 pg/ml vs
13.4 ng/ml; P=0.77) and in pubertal children compared to
prepubertal children (12.5 pg/ml vs 13.8 pg/ml; P=0.238) with
the lowest values of adiponectin at Tanner stage 3 (9.56 pug/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 (r=0.183, P=0.047). 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 Jung?, Paul Francois Hoffmann?, Dominik Monza,

Christina Lissewski®, Denny Schanze®, Martin Zenker®,
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 thGH 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
SOSI 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 Nordinet® 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 W1172376.

P1-79
Decrease of Jumping Power in Adolescents with
Severe GHD After Stop of GH-Therapy

Roland Schweizer, Julian Ziegler, Gerhard Binder

Pediatric Endocrinology, Tiibingen, 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 (N=17 girls) patients with
idiopathic childhood-onset GHD. GH-therapy was stopped at the
end of growth to retest the GH-axis (age 16.4 % 1.5 years, height
—0.5£0.9 sps). 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 < —1sps. 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 2.5W 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
((A=-017W, —333W/kg and —0.019 sec, P<0.01) in
tGHD patients PJP, PJP/kg and tAir did not change significantly
(A=0.01 W, —0.69W/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 (r=0.27,
P=0.0332) and, only in boys, with tAir (r=0.33, P=0.021)
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.

P1-80

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 (—3.6 sp), his father —4.3 sp (150 cm),
fathers brother — 3.6 sp and his son —4.3 sp). The mother of the
proband has 162 cm (—0.84 sp). The proband was born as SGA
for birth length (2920 g/45 cm in 40 GW, —?sp) without any
perinatal problems. At the age of 7 years has been found the
slightly lower IGF1 level (—1.59 sp) 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 —3.7 sp (108 cm) at the
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dosage 0.028 ug/kg/den. After 3.5 years of treatment the high is
— 2.5 sp, 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 Donze?, Caroline Meijera, Sarina Kanta,

Gladys Zandwijken®, Annemieke van der Hout<, Resie van
Spaendonkd, Ans van den Ouwelande, Jan Maarten Wita,
Monique Losekoote, Wilma Oostdijka

aLeiden University Medical Center, Leiden, The Netherlands; PDutch
Growth Research Foundation, Rotterdam, The Netherlands;
<University Medical Center Groningen, Groningen, The
Netherlands; 4VU University Medical Center, Amsterdam, The
Netherlands; €Erasmus 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 sps, height velocity and index of responsiveness) were
collected. Results: Patients with SEDs showed similar height SDS
to patients with SHI (—2.3 and —2.6 respectively, P=0.2) and
have a similar frequency of Madelung deformity, but they were less
disproportionate (sitting height/height ratio sps 2.0 vs 3.1
(P<0.01), and extremities-trunk ratio 2.57 vs 2.43 (P=0.03)).
Parents carrying SEDs are less short and disproportionate than
parents with SHI. Height sps 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 (n=3) 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 Childe, Alan Zimmermann®, Nan Jia®, Leslie Robisonc,
Jiirgen Brdmswigd, Werner Blume

2Eli Lilly and Company, Windlesham, UK; YEli Lilly and Company,
Indianapolis, IN, USA; <St Jude Children’s Research Hospital,
Memphis, TN, USA; dUniversitéits-Kinderklinik, University of
Miinster, Miinster, Germany; €University 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 =1 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; meanzsp baseline age 9.5+4.0
years; mean follow-up time 3.442.5 years). Results: Thirteen
incident primary cancers were ascertained, with mean & SD age at
cancer onset of 13.542.7 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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P1-83
Genetic Markers Contribute to the PREDICTION of
Response to GH in Severe but not Mild GH Deficiency

Adam Stevens?, Philip Murray?, Jerome Wojcik, John Raelson<,
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; PQuartz Bio, Geneva, Switzerland; Genizon
BioSciences, St Laurent, Quebec, Canada; 4Merck Serono,
Darmstadt, Germany; €Department Pediatrie, Hopital Mere-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 pg/l) from the PREDICT LTFU study (n=113) and
PREDICT validation (VAL) study (NCT01419249, n=293). Single
nucleotide polymorphisms (SNP) previously identified to be
associated with first year growth response to GH (n=22) 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 sps (MPH). Accuracy ((true
positives +true 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 pg/l) and mild (>4 & <10 pg/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<3.0X 10~ "), in
severe GHD an accuracy of 74.0% (P<7.3X 10~ '°). 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 (GRBI10), 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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P1-84

Disease and Treatment Burden in
Children and Adolescents with Growth
Hormone Deficiency

Meryl Brodz, Lise Hajbjerreb, Suzanne Alolga?, Alise Nacson?,
Lars Nordholmb, Michael Hajby Rassmussen®

aThe Brod Group, Mill Valley, CA, USA; PNovo Nordisk A/S,
Seborg, 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. Hojbjerre, Nordholm, and
Hgjby Rasmussen are employees of Novo Nordisk A/S. Funding:
This study was funded by Novo Nordisk A/S.
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P1-85
Effects of Growth Hormone Treatment on Immunity

Ramdn Cafiete?, Maria Dolores Caballero®, Rocio Aguados,
Manuel Santamariac

aUnidad de Endocrinologia Pedidtrica, HURS, Cordoba, Spain;
bGrupo Paidi CTS-329 (IMIBIC), Cordoba, Spain; Servicio de
Inmunologia, HURS, Cérdoba, 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, Cl-inhibitor y serum complements C3 and
C4) and the cell immune profile (WBC, differential leukocyte
formula: lymphocytes, monocytes, total neutrophils, and CD3 +,
CD19+ and NK lymphocyte subpopulations) were investigated.
A study was also made of CD4+ and CD8+ 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 CD3+, CD4+, CD8+, CD19+ and NK cell levels was also
recorded. Analysis of CD4+ and CD8+ 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 CD4+ and CD8+ 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 Wikiera?, Katarzyna Pukajlob, Lukasz Laczmanski®,

Natalia Sloka®, Aleksander Basiakz, Anna Noczynska?,

Marek Bolanowskib, Jacek DaroszewskiP

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: I, OGT'T, insulin,
IGF1, and IGFBP3. Results: The increase of IGF1 concentration at
the end of observation was significant (from 119.4+62.46 to
413.374204.38 ng/ml, mean & sp, P=0.000). The rise of Ir level
was recorded on rGH treatment (2.1 £1.03 vs 2.47+0.79 pg/ml,
mean+sp, P=0.035). The GH treatment influenced insulin
resistance revealed by increased HOMA values (median 0.64 +
0.45 before and 0.92+0.97 after, P=0.02). The correlation
between Ir and IGF1 levels was not significant neither before
nor on the treatment (P=0.22 and P=0.95 respectively). At the
end of observation Ir was negatively related to % weight to height
ratio (P=0.04). The correlation between Ir and insulin (r= —0.44,
P=0.01) and Ir and HOMA (r=—0.46, P=0.007) 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 Lonero?, Maurizio Delvecchio?, Paola Primignani®,
Roberto Caputo<, Fabrizia De alma?, Vincenza Luce?,
Maria Felicia Faienza?, Luciano Cavallo?

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

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 novel OTX2 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
—2.1sps (TH —0.6 sps), BMI-1.0 sps, 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 (IGFIR) gene is located on
the distal long arm of chromosome 15 (15q26.3). Heterozygous
inactivating mutations of the IGFIR 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 IGFIR haploinsufficiency due to
heterozygous deletion. Method: We investigated the clinical
course of four patients with IGFIR 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
(—4.2 sp), 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 (—3.2 sp).
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 —4.7 sp to —6.4 s, 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 —6.4 sp to — 3.5 sp after 5 years of
GH treatment. Her maximum IGF1 was 877 ng/ml during GH
treatment. The male patient improved from —5.1 sp to —4.1 sp
after 1 year of GH treatment. His maximum IGF1 was 513 ng/ml
during GH treatment. The other female patient improved from
—4.7 sp to —1.9 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 (R]), 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. R] 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 R] group was significantly higher than the control
group (41.4%7.1 vs 31.5+4.8 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 (3.7 0.6 cm vs
3.6+0.3 cm, P=0.04). Oestrogen levels (708+353 pg/ml vs
582+85 pg/ml, P=0.03) and GH levels (2.8+£5.7 vs 1.05+
0.6 ng/dl, P=0.04) were significantly higher in R] group than the
control group. Total length of growth plate in R] group was
measured significantly higher than the control rats (5.2+0.1 vs
2.7+0.8 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 R] administration. The RJ was

105



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 Nakashima?a, Fumiko Kato?3, Tomoki Koshob,
Keisuke Nagasakic, Toru Kikuchid, Masayo Kagamie, Maki Fukamie,
Tsutomu Ogata?

2aHamamatsu University School of Medicine, Hamamatsu, Japan;
bShinshu University School of Medicine, Matsumoto, Japan; <Niigata
University School of Medicine, Niigata, Japan; 4Saitama Medical
University, Saitama, Japan; €National 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 CDKNIC 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 CDKNIC mutations
invariably lack hemihypotrophy characteristic of SRS. Results:
We report duplications of maternally derived chromosome 11p15
involving CDKNI1C 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; g24.3) 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 CDKNI1C
(a ~7.98 Mb region in cases 1 and 2, and a ~4.43 Mb region in
case 3). Conclusion: The results, in conjunction with the previous
findings in patients with similar duplications encompassing
CDKNIC and in those with intragenic mutations of CDKNI1C,
imply that duplications of CDKN1C as well as relatively mild gain-
of-function mutations of CDKNI1C 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

Second University of Naples, Naples, Italy

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 boyand 11 months old girl, presented with severe microcephaly,
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 sps), W/L <2th;
head circumference 34 cm; the girl months was 4.559 kg (<2th)
and 57 cm (<4 sps), 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 RT'TN 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-1 male mice were given 1.75 mM BPA
in drinking water for three months starting form weaning 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 IGFlwere 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
STATS5 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
untreated mice. Conclusion: We noticed 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
and novel inhibitory effect on GH signalling pathway. Funding: This
work was supported by the FURAP of the research council in oman.
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Severe IGF1 Deficiency and Multi-Organ Autoimmune
Disease Associated with Novel Germline STAT3
Mutations

Paula Scaglia®, Ana Keselmana, Mariana Gutiérreze,
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Liliana Bezrodnik<, Daniela Di Giovannic, Maria Soledad Caldirolac,
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aCentro de Investigaciones Endocrinoldgicas ‘Dr César Bergadd’
(CEDIE) CONICET - FEI - Division de Endocrinologia, Hospital de
Ninos Ricardo Gutiérrez, Buenos Aires, Argentina; PEndocrinologia,
Hospital Universitario Austral, Buenos Aires, Argentina; <Inmuno-
logia, Hospital de Niflos Ricardo Gutiérrez, Buenos Aires, Argentina;
dDivision of BM transplantation and Immunodeficiency, Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, USA; ¢Division
of Endocrinology, Cincinnati Center for Growth Disorders,
Cincinnati Children’s Hospital Medical Center, Cincinnati, OH,
USA; fInstituto de Agrobiotecnologia de Rosario (INDEAR),
CONICET, Rosario, Argentina

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 term with normal weight (3155 g). She
presented congenital hypothyroidism, descamative eczema,
chronic diarrhea, recurrent candidiasis and severe respiratory
infections. At 3 years, she presented height —6.0 sp, lymphocytic
interstitial pneumonia with no-necrotizing granulomas. She had
normal IgG and IgM with 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 sp of —5.36,
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 pg/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 (—4.8 sp). WES analysis identified
private heterozygous de novo STAT3 variants as candidate variants:
c.1847_1849delAAG (p.Glu6l6del) in PI1, 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
STATS5D deficiency, patients carrying activating STAT3 mutations
appear to preserve partial GH responsiveness. Funding: This work
was supported by grants from the Agencia Nacional de Promocion
Cientifica y Tecnologica (PICT-2010 Nro.1916), and SANDOZ
International GmbH, Business Unit Biopharmaceuticals.
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Silver-Russell Syndrome-Compatible Phenotype

Masayo Kagamia, Keiko Matsubara?, Shinichiro Sano?,
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aDepartment of Molecular Endocrinology, National Research
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bDepartment of Pediatrics, Aichi Human Service Center, Central
Hospital, Aichi, Japan; <Department 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

107



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 HI9-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); KDMR on chromosome
11, the IG-DMR and the MEG3-DMR on chromosome 14, the
SNRPN-DMR on chromosome 15, the PLGLAI-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 Girardin®, Emmanuelle Ranzab, Philippe Klee?,
Mirjam Dirlewangera, Marianne Caflisch?, Armand Bottani®,
Valérie Schwitzgebel?

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 2™ trimester of pregnancy and confirmed at
birth (at 36 1/7 weeks of gestation, 8/9: W 1500/1490 g, H
41.5/40 cm and HC 28/26.7 cm (< — 2 sp). 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
—2sp (8/9: 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: ¢.2321T> Cp.(Leu774Pro)/
€.2440C> T,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-
up of 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
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Cristina Luzuriaga-Tomdsd, Isolina Riano-Galdne,

Carolina Bezanilla-LépeZzf, José Maria Donate-Legazs,

Mercedes Marbdn-Calzénh, Sara Rupérez, Florinda Hermosoj,
Emma Lara-Orejask, Ma Victoria Borrds-Pérez', Jose Manuel
Rius-Peris™, Beatriz Garcia-Cuartero®, Isabel Gonzdlez-Casado®

aHospital University La Paz, INGEMM, IdiPAZ, UAM, Madrid,
Spain; PCIBER de Enfermedades Raras (CIBERER U753), ISCIII,
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Real, Spain; iDepartment of Paediatrics, Hospital Nuestra Sra. De
Sonsoles, Avila, Spain; iDepartment of Paediatrics, Hospital Clinico
Universitario, Valladolid, Spain; kDepartment of Paediatrics,
Hospital Infanta Cristina, Madrid, Spain; Department of Paediatric
Endocrinology, Hospital Gral. de Granollers, Barcelona, Spain;
mDepartment of Endocrinology, Hospital Virgen de la Luz, Cuenca,
Spain; "Department of Paediatric Endocrinology, Hospital
University Ramon y Cajal, Madrid, Spain; °Department 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 GHI expression levels.
Objective and hypotheses: To investigate the frequency of GHI
proximal promoter hypomorphic allelic haplotypes in a cohort of
patients with IGHD. Method: Subjects: 53 children with
proportional undergrowth and IGHD (height <—2.5sps and
peak GH <10 ng/ml). Molecular studies: Mutation screen-
ing/genotyping of the coding sequences, intron/exon boundaries
and regulatory regions of GHI; GHI 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
GHI proximal promoter. Three out of 53 patients (5.7%)
presented also with three known GHI mutations ¢.291+1G> A,
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 GHI proximal
promoter. These novel data suggest that the hypomorphic allelic
haplotypes of the GHI 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 GHI promoter hypomorphic allelic
haplotypes who were treated with rhGH showed a positive
response. Previous reports have shown that the GHI 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 (>92%) between the 5 genes present in
chromosome 17 GH cluster. Funding: This work was supported
by grants: P109/01266 and PI112/00643 from the Spanish Ministry
of Health (ISCIII) to A.C-B; $22010/BMD ENDOSCREEN-CM to
A.C-B and 1.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
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2Pediatric Endocrinology, Regina Margherita Children Hospital,
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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,
BED, 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 (—2 <IGFl Z-score< +2), three patients are non-
compliant to therapy. Conclusion: GHH can occur from child-
hood to adulthood above in 20% of MAS 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 BED morbidity.
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 Pedicelli?, Paola Cambiaso?, Marina Macchiaiolob,
Stefania Galassi<, Angela Mastronuzzid, Francesca Del Bufalod,
Graziamaria Ubertinid, Marco Cappa?@

aUnit of Endocrinology and Diabetes, Bambino Gesu Children’s
Hospital, IRCCS, Rome, Italy; PRare Diseases and Medical Genetics,
Bambino Gesu Children’s Hospital, IRCCS, Rome, Italy;
“Neuroradiology Unit, Department of Imaging, Bambino Gestu
Children’s Hospital, IRCSS, Rome, Italy; dDepartment of Pediatric
Hematology-Oncology, Bambino Gesu 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 the MRI patterns of OPT. 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 >2 s.p. and/or growth velocity >2 s.p.) were
submitted to biochemical study, including IGF1, IGFBP3, FT,,, 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 >2 s.p. and lack of GH levels suppression
after OGTT was demonstrated in four cases. PP was confirmed in
four children, isolated in three cases and associated with gigantism in
one boy. MRI in all children with gigantism showed extension of OPT
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 Katugampola?, Nicola Improda?, Pratik Shahab,

Hannah Gordon?, Rakesh Aminab, Catherine J Petersab,
Robert K Semple<, Mehul T Dattaniab

2London Centre for Paediatric Endocrinology, Great Ormond Street
Hospital for Children NHS Trust, London, UK; bInstitute of Child
Health, London, UK; <Department of Clinical Biochemistry,
Institute of Metabolic Science, Addenbrooke’s Hospital, University
of Cambridge, Cambridge, UK

Table 1. (for abstract P1-100)

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 Laronab<, Christiane Hampeab«<, Lester Shulmanab.c

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

Background: In thelast decades a rapid increase in the incidence
of childhood type I diabetes (TIDM) has been reported worldwide.
To stop the progressively advancing process immunosuppressive and
nutritional trials have been made, 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 from that 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

Patient 1 2 3 4

Mutation Homozygous p.R1092Q Paternal ¢.576C>G, Homozygous p.G84Q Homozygous ¢.1924T> C, p.W642R
p1119M and maternal
¢.334C>T, p.R1039X

Age rhIGF-1 start (years) 13.3 (second course) 1.6 0.1 0.1

RhIGF-1 duration (years) 0.3 10 0.3 0.5

Age (years)/cause of death
Thyroid

Skin

Liver

Clotting abnormalities

Eyes

Heart

Gut
Electrolyte disturbancies

14.7/unknown (recurrent
sepsis and ketoacidosis)

Bilateral cataract probably
secondary to
hyperglycaemia

Mild bi-ventricular
hypertrophy

Diffuse psoriatic skin rashes
Low factor IX

Divergent squint astigmatic
myopia

1.3/liver dysfunction: respiratory infection

Secondary hypothyroidism
Hyperkeratosis
Progressive cirrhosis

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

fibrinogen, ATIII, Prot C

Biventricular hypertrophy

Protein losing inflammatory enteropathy
Hypokalaemia

Secondary hypothyroidism

Hyperkeratosis

Mild cholestasis/hypoalbuminaemia

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

Mild pulmonary valvar stenosis, patent foramen ovale and

ductus arteriosus, left ventricular hypertrophy

Hypokalaemia and hyponatreamia

110

Poster Presentations



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 Khairi2, Andrew Hattersley<, Ludovic Valliera®

aWellcome Trust Sanger Institute, Cambridge, UK; bPDepartment of
Surgery, Wellcome Trust-MRC Stem Cell Institute Anne McLaren
Laboratory, University of Cambridge, Cambridge, UK; <Institute 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
which HNF1B mutations 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
HNFI1B 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.

P1-103

Molecular Characterization of a Novel Non-stop
KCNJ11 Mutation Associated with a Dual Focal and
Diffuse Hyperinsulinaemic Hypoglycaemia
Phenotype

Ved Bhushan Arya?, Qadeer Aziz®, Sarah E Flanagan<, Sian Ellard-,
Andrew Tinker®, Khalid Hussain?

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

Background: Hyperinsulinaemic hypoglycaemia (HH) has
two main histological subtypes: diffuse and focal. Diftuse 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 KCNJI1 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 KCNJI1 mutation (c.1171T>
C; p-*391Rext*94 Kir6.2), presented with diazoxide unresponsive
HH. First '"*F-DOPA-PET suggested focal lesion in tail, which was
resected. Tissue histology and microsatellite analysis confirmed
focal HH. Post-resection, HH persisted and repeat '*F-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 with WT hamster SURI 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 SURI subunit (534
10pA/pF vs. 80+ 33pA/pF). This suggested negligible K srp current,
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,
with WT SURI subunits) to simulate the situation in the rest of the
pancreas, significantly reduced but diazoxide responsive Kurp
currents were observed (325%54pA/pF vs. 147 =43pA/pF;
P=0.03). Conclusion: This study describes the first reported
dual focal and diffuse HH phenotype with KCNJI1 mutations.
Molecular characterization supports the observed clinical pheno-
type. Funding: This work was supported by MRC UK.
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Diazoxide Responsive Congenital Hyperinsulinism in
a Patient with Dual Genetic Aetiology (HNF4A and
ABCC8 Mutation)

Dinesh Giria, Sarah E Flanagan®, Julie Park?, Sian Ellardb, Mo Didia,
Senthil Sennaippana

aAlder Hey Children’s Hospital, Liverpool, UK; PUniversity of Exeter
Medical School, Exeter, UK

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 (+3.6 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 PB-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
Alder Hey Children’s Hospital, Liverpool, UK

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 SaadeaP<, Aurélien Pecquet?, Patrick Pladysab-<,
Alain BeuchéeaP<, Fabienne Pelé?, Sylvie Nivots, Marc de Kerdanet2

aCentre Hospitalier Universitaire, Pole médicochirurgical de
Pédiatrie et de Génétique Clinique, Rennes, France; PLaboratoire de
traitement du signal, Inserm 1099, Rennes, France; <Centre
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
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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, HbAlc, percentage of
hypoglycemia over the past 3 months). Results: No difference
for QT length or HRV parameters were found between periods of
hypoglycemia (n=6) and hyperglycaemia (n=17) compared to
euglycaemic phases. During euglycaemic phases (n=21), lower
low frequency (LF) was significantly correlated with the frequency
of hypoglycemia over the past 3 months (P=0.03). Tiertile
comparison analysis confirmed it and found significant differences
between children with high and low hypoglycaemias frequency
in LE, SD2 (P<0.05). There was a negative correlation between
Alpha 1 and HbAlc (P=0.03) and high frequency (HF) tended to
be positively correlated with HbAlc (P=0.05). Tiertile compari-
son analysis found significant differences between children with
high and low HbAlc in HE 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

Ramon Canete?, Maria Dolores Ruiz-Gonzdlez®,
Maria Dolores Cahete<, José Luis Gomez-Chaparro€,
Nieves Abril-Diaze, Juan Luis Lopez-Bareae

aUnidad de Endocrinologia Pediatrica. HURS (IMIBIC), Cérdoba,
Spain; PUnidad de Neonatologia, Servicio de Pediatria. HURS,
Cordoba, Spain; <Grupo PAIDI CTS-329 (IMIBIC), Cérdoba, Spain;
dUnidad experimental Distrito de Cordoba (UEDC), Cordoba,
Spain; ¢Departamento de Bioquimica y Biologia Molecular, UCO,
Cordoba, 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
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SGA/15 AGA, respectively): Group 1, 29-32 weeks; Group 2, 33-
36 weeks; Group 3, =37 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/TOE 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, DNAHS6, 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 Deodati2, Josepmaria Argemib, Antonella Puglianiello<,
Daniela Germani<, Roberto Ferrerob, Tomas Aragon®,
Stefano Cianfaraniad

aMolecular Endocrinology Unit, Tor Vergata University- Bambino
Gest’ Children’s Hospital, Rome, Italy; PDepartment of Gene
Therapy and Gene Expression Regulation Centro de Investigacion
Medica Aplicada (CIMA) and Instituto de Investigacion Sanitaria de
Navarra (IDISNA), Pamplona, Spain; <Department of Systems
Medicine, ‘Tor Vergata’ University, Rome, Italy; 4Department 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 <80°C. 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. ITUGR
animals showed significantly higher NEFA blood levels (P <0.001).
A significant increased expression of XBP1ls 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 Pckl and
G6pc (gluconeogenesis genes) and Acc2, Dgat2 and Scdl
(lipogenesis genes) was significantly upregulated (P<0.05).
Conclusion: We document hepatic UPR activation by uteropla-
cental insufficiency in newborn animals. Specifically, the IREla
and ATF6 UPR signalling branches display higher levels of
activation. In ITUGR 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 Bougneres

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 4.6+ 1.3
and 3349 Ul/ml, inhibin B 3694145 pg/ml, AMH 748+
361 pmol/ml, testosterone 3.6 1.4 ng/ml. Testicular descent was
bilateral in 6/8 patients after 3.6+ 1.7 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 Braslavskyz, Laura Prieto®, Ana Keselman?,

Laura Gruneiro de Papendieck®, Rosa Enacana®,
Virginia Mendez®, Ignacio Bergadd?, Ana ChiesaaP

2Centro de Investigaciones Endocrinoldgicas (CEDIE) Dr César
Bergada, CONICET-FEI-Division de Endocrinologia, Hospital de
Nifos Ricardo Gutiérrez, Buenos Aires, Argentina; PFundacion de
Endocrinologia 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 T, 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 T, 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 T, (FIA
Delfia), cutoft 4.5 pg/dl serum, (—2.3 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, T,, fT4, T, 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 T, and TSH
<10 mU/I 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 T, 2.6 pg/dL; TBG
<3.5 ng/dl). Three had permanent CH-C (mean T, 3.9 pg/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
T, but remained with isolated ACTH deficiency. Hormonal
replacement was instituted at a mean age of 12.2 days.
Conclusion: Inclusion of T, determination allowed us to identify
CH-C as a prevalent condition, to detect T, 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 Fundacion de
Endocrinologia Infantil a non profit organization.
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P1-111

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 >5mlIU/ml and a bone
age/chronological age (CA) ratio >1 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 (740.8 years), 35 PT (6.8 £0.7 years) and 30
controls (6.710.7 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
(2.36 £0.47 pg/ml and 2.61£0.32ng/ml) in CPP, (2.23 %
0.43 pg/ml and 2.24£0.23 ng/ml) in PT and (1.92%0.33 pg/ml
and 2.0310.24 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 PT and CPP suggest that they play role during the
initiation of puberty. Neurokinin B could be used to differentiate
with CPP from PT.

P1-112

Aetiological Spectrum and Clinical Characteristics
of 129 Children with Gonadotropin Independent
Precocious Puberty: A Nationwide Cohort Study

Zeynep Atay?, Ediz Yesilkaya®, Senay Savas Erdeve<, Leyla Akind,
Erdal Erene, Esra Dégerf, Zehra Aycanc, Zehra Yavas Abalis,
Aysehan Akincit, Zeynep Siklar, Samim Ozeni, Cengiz Karak,
Meltem Tayfun', Filiz Tutunculer™, Giilcan Seymen Karabulut,
Glilay Karagtizele, Halil Saglame, Aysun Bidecif, Selim Kurtoglud,
Abdullah Bereket?, Serap Turan?, Erkan Sari®, Semra Cetinkayab,
Tiilay Giiran®

aDepartment of Pediatric Endocrinology, Medical School, Marmara
University, Istanbul, Turkey; PDepartmet of Pediatric Endo-
crinology, Gulhane Military Medical Academy, Ankara, Turkey;
Dr Sami Ulus Research Hospitali Department of Pediatric
Endocrinology, Ankara, Turkey; 4Department of Pediatric
Endocrinology, Medical School, Erciyes University, Kayseri, Turkey;
¢Department of Pediatric Endocrinology, Medical School, Uludag
University, Bursa, Turkey; fDepartment of Pediatric Endocrinology,
Medical School, Gazi University, Ankara, Turkey; éDepartment of
Pediatric Endocrinology, Medical School, Istanbul University,
Istanbul, Turkey; hDepartment of Pediatric Endocrinology, Medical
School, Inonu University, Malatya, Turkey; iDepartment of Pediatric
Endocrinology, Medical School, Ankara University, Ankara, Turkey;
/Department of Pediatric Endocrinology, Medical School, Ege
University, [zmir, Turkey; kDepartment of Pediatric Endocrinology,
Medical School, Ondokuz Mayis University, Samsun, Turkey;
IDiskapi Research Hospital, Ankara, Turkey; ™Medical School,
Trakya University, Edirne, Turkey; "Medical School, Kocaeli
University, Kocaeli, Turkey; °Department 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.

Table 1. Aetiological spectrum, clinical and laboratory features of each diagnostic group. (for abstract P1-112)

McCune Albright Adrenocortical HCG secreting
Diagnosis Ovarian cyst d T icosi Hypott tumor tumor Leydig cell tumor  Ovarian tumor Sertoli call tumor Undetermined
Patient Number (%) 47 (37%) 34 (26%) 5 (4%) 7 (5.5%) 12 (9%) 7 (5.5%) 5 (4%) 5 (4%) 3 (2%) 4(3%)
Sex F/M 47/0 34/0 05 5/2 7/5 /5 /5 5/0 03 4/0
Mean Age at diagnosis (year) 5.4 (0.4-10.1) 5.2 (0.8-9.6) 41 (1.4-83) 6.8 (2.8-9.6) 3.4 (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) 43 (33-6.5)
Height SDS 055 (-1.72/3.11) 076 (~4.01/5.97) 3.06 (0.9/6.26) —0.76 091 (—1.54/3.66) 1.1 (—0.18/468) 169 (—0.41/3.96) —0.11 0.9 (0.03/1.4) 118 (0.5/1.73)

(—4.47/2.88) (—0.66/1.02)

BA-CA (year) 0.6 16 3.1 -17 2 22 41 16 0.6 3
Basal FSH (mIU/ml) 0.6 (0.01-3.6) 0.7 (0.01-3.1) 0.4 (0.05-1.03) 4(03-117) 03 (0.09-0.7) 0.2 (0.05-0.6) 0.5 (0.1-0.8) 15 (0.1-4.8) 0.12 (0.1-0.2) 0.2 (0-0.7)
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) 0.1 (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)
E2 (pg/ml) 211 (6.2-879) 1935 (5-2792) 80.5 (40.7-163.7) 25 (10-73.9) 20 (28-48) 29 (9-48) 74.6 (30-170.4)
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) 21 (0.2-8.7) 3.8 (0.1-16.6) 44 (1-6.7)
Testosterone (ng/ml) 15.6 (2.6-32) 0.5 (0.2-0.84) 43 (1.08-8.79 10.9 (0.1-23.9) 47 (0.9-1.6) 17 (0.1-4.4) 0.1 (0.03-0.2)
DHEAS (ng/ml) 827 (30-1543) 77.9 (21.8-152)
*Values are given as mean (range).
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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 Moeller2, Manuel Pfeifers, Sabine Hegerab

anstitute of Clinical Biochemistry, Hannover Medical School,
Hannover, Germany; ®Children’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 o
(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
(sp) (control) rats. Primary hypothalamic astrocytic cell cultures
were utilized to analyze PGE2 secretion after stimulation of the
TGFa-erbBl/erbB2 or NRG-erbB2/erbB4 signalling pathway.
Results: Puberty is delayed in curly compared to control rats
(41+04d vs 354+0.3d, P<0.0001). Their estrous cycle is
irregular, experiencing seldom ovulation demonstrated by rare
phases of proestrous (10%+1.3 vs 22%+0.8; P<<0.0001) and
significantly lesser pups per litter compared to controls (6 £0.3 vs
1140.5 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 NRGf2 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 Kolodkina?, Maria Kareva?, Natalia Kalinchenko?,
Nadezhda Raygorodskayab, Oleg Malievsky<, Olga Fidelina?,
Evgeny Vasilyeva, Vasily Petrove, Maria Naumovaz?,

Anatoly Tiulpakova

aEndocrinology research center, Moscow, Russia; PSaratov state
medical Academy, Saratov, Russia; “Bashkir 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, n=23; females, n=2) 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 /jb 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, n=4; GNRHR, n=3; POLR3A,
n=3; POLR3B, n=2; KALI, n=2; PROKR2, n=2; FGFRI, n=1;
HS6ST1, n=1; WDRII, n=1; FGF8, n=1; SPRY4, n=1.
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 173-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 Osterbrandb, Kerstin Alvina, Hans Forsa, Ensio Norjavaara?

aDepartment of Pediatrics, DSBUS, Goteborg, Sweden; PPediatric
Clinic, NAL, Trollhittan, 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 17fB-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 178-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 (sp) 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) with Tanner 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 173-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 17-E2 in girls with benign
PT. All five girls with harmful PT hadl17B-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 NAL/VG.
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Background: Single nucleotide polymorphisms (SNPs)
related to genes encoding the FSHP subunit and FSH receptor
(FSHB/FSHR) affect FSH production (FSHB c.-211G>T) and
receptor sensitivity/expression in vitro (FSHR c2039A>G &
FSHR ¢.-29G>A). FSHR ¢.2039A > G, but not FSHR ¢.-29G> A,
is associated with increased FSH levels in adult women, while there
are conflicting results on FSHB c.-211G>T. We previously
revealed that FSHB c.-211G>T and FSHR c.-29G>A 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) (n=574). In a subgroup, ovarian transab-
dominal ultrasound) was performed (n=91). Subjects were
genotyped for SNPs using KASP assays and grouped according
to pubertal stages (Tanner’s classification: B1/B2+3/B4+5). 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
c2039A>G, but not FSHR c.-29G> A, affected FSH levels in
B2+3:r=0.1,P=0.02 and B4 +5: r=0.2, P=0.01. In a combined
model, cumulative minor allele counts of both FSHR SNPs were
associated with FSH levels (r=0.2, P=0.01). FSHB ¢.-211G>T
did not affect FSH levels. AMH, inhibin-B and estradiol levels were
not associated with the SNPs. In prepubertal girls (B1, n=11),
cumulative minor allele counts of all three SNPs were negatively
correlated with the number of large ovarian follicles (Z5 mm)
(r=—0.8, P=0.004) and positively correlated with small vs. large
follicles ratio (1-4 vs =5mm) (r=0.7, P=0.02) (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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Estradiol and FSHB/FSHR Genetic Polymorphisms

Marie Lindhardt Johansen, Casper P Hagen, Mikkel G Mieritz,
Jorgen Holm Petersen, Anders Juul
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Background: Intermittent breast budding (girls entering stage
B2 and then subsequently regressing to Bl) 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 sp 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 ¢.-211G>T, FSHR c.-29 G> A and FSHR ¢.2039 A>G
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
+1.7 years, range 1.14-4.29). Transient breast budding was
associated with lower concentrations of hormones, significantly
for LH (P=0.016) and inhibin B (p=0.019), 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

loana Inta?, Roberto de Angelis®, Katja Lankische,
Christof Dormannc, Natascha Pfeiffer<, Ulrich Boehmb, Peter Gass<,
Markus Bettendorfe

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

118

neurohormonal mechanisms in puberty initiation were not
studied yet. Objective and hypotheses: To investigate the role
of pharmacological blockade of mGIuR5 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 mGIuR5
antagonist 2-Methyl-6-(phenylethynyl)pyridine (MPEP). Female
mice at postnatal day (P) 16 to 40 (n=4-6) were treated i.p. with
30 mg/kg MPEP. Coronal brain sections (50 pm) were obtained
and c-fos immunohistochemistry was performed. Serum levels of
LH and FSH were measured in P26 female mice (n=5) 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
MPEDP, starting at P16 and continuing throughout puberty (P16-
P40). MPEP reduced LH and FSH levels (pg/ml) as compared to
normal saline (LH 38.43+7.65-26.68 +4.18, for FSH 119.08 +
45.66-86.38 +17.45). Conclusion: Our data provide new insights
into the role of mGIuR5 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.
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Lipid Profiles in Gender Dysphoric Adolescents
Treated with GnRH Agonists Alone and in
Combination with Cross-Sex Hormones

Sebastian Schagenab, Henriette Delemarre-van de Waal2»,
Sabine Hannema?

aLUMC, Leiden, The Netherlands; ®VUMC, 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
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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.

P1-120

A Novel LHX4 Mutation is Associated with
Hypogonadotropic Hypogonadism, Not Combined
Pituitary Hormone Deficiency

Masaki Takagiab, Takashi Daitsu<, Chikahiko Numakurad,
Takeshi Satob, Satoshi Narumi®, Tomonobu Hasegawa®

2Tokyo Metropolitan Children’s Medical Center, Tokyo, Japan;
bKeio University School of Medicine, Tokyo, Japan; <Yamagata City
Hospital Saiseikan, Yamagata, Japan; 4School 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
micropentis (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 POUIF1, PROPI1, LHX3, HESX1, OTX2, SOX3, SOX2,
GLI2, LHX4, and 12 genes implicated in HH, including CHD?,
FGFRI, FGF8, GNRHI1, GNRHR, KALI, KISS1, KISSIR, PROK2,
PROKR?2, TAC3, and TACR3. Transcriptional activity of identified
LHX4 variant was evaluated by luciferase reporter assays
constructed by inserting the POUIFI 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, ¢.661C>T (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 KénsdkoskiaP, Taneli Raivioa®, Anders Juul<,
Johanna Tommiskaa®

aPhysiology, Faculty of Medicine, University of Helsinki, Helsinki,
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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.1034G>A
(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 (A]).
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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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Background: Graves’ disease (GD) is the most common cause
of hyperthyroidism in the pediatric population. T helper 17 (Th17)
IL-17A+ CD3+ CD4+ 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 (P=0.0001 and P=0.047). Treatment with MMI
caused a significant decrease in the percentages and absolute
counts of Th17 lymphocytes (P=0.047 and P=0.043). Before the
treatment, the serum concentration of TSH correlated inversely
with the absolute counts and percentages of Th17 cells (absolute
count: r=—0.3514, P=0.001; percentage: r= —0.3731,
P=0.001). 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 H,0,

Chiraz Ghaddhaba, Emmanuel Van Den Eeckhauteab,
Olivier Hancisse2, Natacha Driessensa?, Jacques-Emile Dumonta,
Francoise Miota, Bernard Corvilaina»

aInstitut de Recherche Interdisciplinaire en Biologie Humaine et
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Department of Endocrinology of Erasme Hospital, Université libre
de Bruxelle, Bruxelles, Belgium

Background: H,O, produced in large quantities in the thyroid
may play a role in the pathogenesis of thyroid nodules and cancer.
In vitro, moderate amounts of H,O, 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 H,O, 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 H,0,, glutathione peroxidase (GPx) activity, heme
oxygenase-1 (HO-I) expression, cell survival and capacity to
repair DNA damage after H,O, exposure or irradiation. Results:
Thyrocytes rapidly degraded extracellular H,0,. Addition of BSO
increased DNA damages in thyrocytes but not in T-cells. In the
presence of H,O,, only the thyrocyte was able to increase GPx
activity. Four to eight hours after treatment with H,0,, 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 H,O, or irradiation demonstrated
that damages caused by irradiation are repaired more rapidly than
those caused by H,O, in all investigated cell types. T-cells were
totally unable to repair damages caused by H,O, Conclusion:
Thyrocyte have developed multiple mechanisms of protection
against oxidative stress induced by H,O,. Our results suggest that
deficiency of one of these mechanisms could promote the
appearance of sporadic thyroid cancer. Due to their extreme
sensitivity to H,0O,, T-cells are probably not a good surrogate
tissue to study individual susceptibility to H,O,. Funding: This
work was supported by the « Fonds Erasme pour la Recherche
Médicale », The Belgian Kids’ Fund, FRS-FNRS, the Association
Vingotte Nuclear and the « Actions de Recherches Concertées de
la Communauté Francaise de Belgique », the « Fonds Docteur
J.P Naets » and Fondation Rose et Jean Hoguet.
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Background: H,O, produced in large quantities in the thyroid
may play a role in the pathogenesis of thyroid nodules and cancer.
In vitro, moderate amounts of H,O, 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 H,O, 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 H,0,, glutathione peroxidase (GPx) activity, heme
oxygenase-1 (HO-1) expression, cell survival and capacity to
repair DNA damage after H,O, exposure or irradiation. Results:
Thyrocytes rapidly degraded extracellular H,O,. Addition of BSO
increased DNA damages in thyrocytes but not in T-cells. In the
presence of H,O,, only the thyrocyte was able to increase GPx
activity. Four to 8 h after treatment with H,O,, 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 H,O, or irradiation demonstrated that damages
caused by irradiation are repaired more rapidly than those caused
by H,O, in all investigated cell types. T-cells were totally unable to
repair damages caused by H,0, Conclusion: The thyrocyte has
developed multiple mechanisms of protection against oxidative
stress induced by H,O,. 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 H,O,,
T-cells are probably not a good surrogate tissue to study individual
susceptibility to H,O, Funding: This work was supported by the
«Fonds Erasme pour la Recherche Médicale», The Belgian Kids’
Fund, FRS-FNRS, the Association Vingotte Nuclear and the
«Actions de Recherches Concertées de la Communauté Francaise
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 1051 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 >20 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, LT, 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 IVE 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 Giogli2, Christina Kanaka-Gantenbein®, George Chouliarasb,
Jessica-Debora Arditi®, Anna Gika, Alexandra lliadia®,

Dimitris Platisa, Eleni Magdalini Kyritsi®, Petros Karkalousos<,
George-Albert Karikas<, Chrysanthi Mengrelia, George Chrousos®,
Panagiotis Girginoudis?, Antonis Voutetakisab

aDepartment of Biochemical Laboratories, Institute of Child Health,
Athens, Greece; PFirst Department of Pediatrics, Division of
Endocrinology, Metabolism and Diabetes, Medical School, National
and Kapodistrian University of Athens, Athens, Greece;
<Department 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.

P1-128
Diverse Genotypes and Phenotypes of Three Novel
Thyroid Hormone Receptor o Mutations

Korcan Demirab, Anja van Guchtc, Muammer Bliyiikinand,

G6nlil Catlid, Yavuz Ayhane, Veysel Nijat Basf, Bumin Nuri Diindars,
Behzat Ozkana, Marcel E Meima<, W Edward Visser<,

Robin P Peeters<, Theo J Visser<

aDivision of Pediatric Endocrinology, Dr Behget Uz Children’s
Hospital, Izmir, Turkey; bDivision of Pediatric Endocrinology,
Dokuz Eyliil University, Izmir, Turkey; <Department of Internal
Medicine, Erasmus University Medical Center, Rotterdam,

The Netherlands; dDivision of Pediatric Endocrinology, Tepecik
Education and Research Hospital, Izmir, Turkey; ¢Department of
Psychiatry, Hacettepe University, Ankara, Turkey; ‘Division of
Pediatric Endocrinology, Eskisehir State Hospital, Eskisehir, Turkey;
gDivision of Pediatric Endocrinology, Katip Celebi University, Izmir,
Turkey

Background: Recently, T; receptor alpha (TRa) mutations
have been identified in a number of patients with varying degrees
of growth impairment, delayed development, constipation,
increases in serum T; and decreases in T, and rT;. 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 TRo 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 LT, 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)T; ranged
from high-normal to elevated, and serum (F)T, and rT; from
normal to decreased. TSH levels were all normal. Creatinine kinase
levels were elevated only in affected children. The frame-shift
mutation completely inactivated TRo, whereas the missense
mutations produced milder defects. Conclusion: We report the
largest case series with TRo. 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.

P1-129
Intelligence and Behaviour in Children and
Adolescents with Hashimoto’s Thyroiditis

Claudia Boettchera, Burkhard Brosig®, Henriette Windhause,
Stefan A Wudy?, Andreas Hahn¢<

aPaediatric Endocrinology & Diabetology, Centre of Child and
Adolescent Medicine, Justus Liebig University, Giessen, Germany;
bPsychoanalytic Family Therapy, Centre of Child and Adolescent
Medicine, Justus Liebig University, Giessen, Germany; <Department
of Child Neurology, Centre of Child and Adolescent Medicine,
Justus Liebig University, Giessen, Germany

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 Gielener complaint questionnaire (GBBK]J), 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 fT, in HT patients.
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Results: Age, gender, and parental educational differed not
between both groups. All patients showed fT, 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.

P1-130

Brain-Lung-Thyroid Syndrome - Update on the
Clinical Spectrum of a Heterogeneous Disorder

Nina Lenherra, Jean-Marc Vuissoze, Karl Heinimannb, Gabor Szinnaia

aDivision of Paediatric Endocrinology, University Children’s
Hospital, Basel, Switzerland; PDepartment of Medical Genetics,
University Hospital, Basel, Switzerland

Background: Brain-lung-thyroid syndrome (BLTS, OMIM#
610978) is caused by mutations in the NK2 homeobox 2 (NKX2-1;
TTFI) 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/1), 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

Increased Detection Rate of Paired Box Domain Gene
Mutations by Application of Multiplex Ligation-
Dependent Probe Amplification Analysis in Patients
with Primary Congenital Hypothyroidism and
Thyroid Dysgenesis

Malgorzata Kumorowicz-Czocha®, Pia Hermanns<,

Anna Madetko-Talowskad, Joahim Pohlenzc

aPrivate Pediatrics and Pediatric Endocrinology Practice, Cracow,
Poland; PDepartment of Pediatric and Adolescent Endocrinology,
Chair of Pediatrics, Polish-American Institute of Pediatrics,
Jagiellonian University Medical College (by 2014), Cracow, Poland;
cDepartment of Pediatrics, Johannes Gutenberg University Medical
School, Mainz, Germany; 9Division of Medical Genetics, Chair of
Pediatrics, Polish-American Institute of Pediatrics, Medical College,
Jagiellonian University, Cracow, Poland

Background: The contribution of mutations in paired box
domain (PAXS) 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) and MLPA technique (SALSA MLPA 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.700G>A, p.E234K and c.1225C>T,
p-P409S respectively) were detected. In remaining three children
missense variant within the promoter sequence of PAX8 gene
(456C>T) 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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Severe Hyperthyroidism in an Infant Revealed a Familial
Non-Autoimmune Hyperthyroidism with Novel
Heterozygous Thyrotropin Receptor Gene Mutation

Isabelle Oliver Petit2, Frédérique Savagner®, Thomas Edouarde,
Philippe Caronc

aUnité d’endocrinologie génétique maladies osseuses et gynécologie,
hopital des enfants, Toulouse, France; PLaboratoire de Biochimie et
Biologie moléculaire, Institut Fédératif de Biologie, Toulouse
Purpan, France; <Service d’Endocrinologie et Maladies métaboliques,
Hopital Larrey, Toulouse, France

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 feetal tachycardia; she had
been hospitalised at 1 and 5 months for diarrhoea and tachycardia
was noticed. Clinically she presented with advanced growth
(+2sps) 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 T; > 20 pg/ml, free T,: 52 pg/ml and
TSH: 0.005 pU/ml. No anti-TSHR antibody was identified.
Ultrasonography showed diffuse enlargement of thyroid gland
(volume: 4 cm®, normal <2.5cm’ 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 (fT;: 15.3 pg/ml, fT, 40 pg/ml, TSH
0.006 pU/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
TDM?7 of TSHR gene.

P1-133

Improved Determination of Total Serum Estrogenic
Bioactivity: Characterisation of Oestrogenic Activity
Modulators

Paris Frangoise2b, Grimaldi Marina®, Sultan Charles?,
Balaguer Patrickb

aDepartement d’Endocrinologie Pédiatrique, Hospital of Montpllier,
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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-o. (ER-a) ligand-binding domain. Since ER-o. 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 pg 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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Co-Existing Variants of FOXET and BMP15 Genes in
Young Females with Primary Ovarian Insufficiency:
Evidence of Digenic Inheritance

Nikolaos Settasa®, Lina Michala<, Efthimios Deligeoroglousd,
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aFirst Department of Pediatrics, School of Medicine, Athens
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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 FOXEI and BMP15 variants in the pathogenesis of
POI and to investigate the hypothesis of digenic inheritance in this
disorder. Method: FOXEI and BMPI5 genes were directly
sequenced in 35 young females with idiopathic POI (mean age
at presentation 17.7£5.91 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 FOXEI gene was detected (genotypes:
8/16, 8/14, 8/8 and 12/12 respectively). Two of the patients were
siblings. Thus, the frequency of FOXEI 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 BMPI5 gene (c.-9G/G, C>G), were also
detected. These BMPI15 variants have been previously implicated
in POL No similar BMP15 variants were present in controls. The
mother of the two siblings with the shorter FOXEI 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) FOXEI 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 BMPI15) 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 POL
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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,
Astra Vitkauskiene

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 13.241.94 years, median pubertal stage 4 +1) 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
(426 £3.80 vs 3.351+2.63 IU/l, P=0.157; 3.791+1.75 vs 4.08 £
2.331U0/], P=0.983; 326.861208.01 vs 427.454309.91 pmol/l,
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P=0.616;40.83 £16.46 vs 44.11 £20.76 nmol/l, P=0.881 respect-
ively). SGA girls had significantly higher Testosterone levels
(2.2741.25 vs 1.81+1.00 nmol/l, P=0.007) and Free Androgen
Index (FAI 6.98 +6.72 vs 5.67 +5.26, P=0.048). Uterine size was
significantly smaller in girls born SGA (42.19428.45 vs 64.45 +
32.58 cm®, P=0.032). Ovarian volume tended to be smaller as well
in girls born SGA (9.15+5.52 vs 12.38+7.47 cm®, P=0.078).
Both uterine and ovarian sizes correlated directly with Estradiol
levels (r=0.344, P=0.008 and r=0.321, P=0.014). Direct
relationship between ovarian size and SHBG levels was also
found in both groups combined (r=0.522, P=0.001). 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).
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The Eap1 Promoter is Differentially Methylated at the
Onset of Puberty in Normal Weight and Obese
Female Rats

Hanna Moeller, Sabine Hegerab

aChildren’s Hospital Bult, Hannover, Germany; bInstitute of Clinical
Biochemistry, Hannover Medical School, Hannover, Germany

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 Eapl promoter resulting in an altered
function. Method: Female rats were raised in small (n=3) and
normal litters (n=12). 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 (151g+2.3 vs 131g+ 1.8, P<<0.001).
Within the first CpG island of the Eap1 promoter region (—4028bp
to —3703bp upstream TSS) the methylation level differs
significantly between prepubertal and pubertal phases (11% 4 0.6
vs 26% + 1.0, P<<0.001, n=6). In obese rats the methylation level at
the beginning of puberty is significantly blunted compared to
normal weight rats (16%+1.5 vs 26%+1.0, P<0.001). The
expression level of Eapl 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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Normalization of Puberty and Adult Height in Girls
with Turner Syndrome, Randomised Trials vs Age and
Dose at GH-Start

Berit Kristroma, Carina Ankarberg-Lindgren®,
Marie-Louise BarrendsP, Karlolof Nilssonc,
Kerstin Albertsson-Wiklandd

anstitute of Clinical Science, Peadiatrics, Umea University, Umes,
Sweden; PDepartment of Pediatrics, Institute of Clinical Sciences,
The Sahlgrenska Academy at University of Gothenburg, Géteborg
Pediatric Growth Research Center, G6teborg, Sweden; cDepartment
of Clinical Sciences, University Hospital Malmo, Lund University,
Malmo, Sweden; 4Department of Physiology/Endocrinology,
Institute of Neuroscience and Physiology, the Sahlgrenska Academy
at the University of Gothenburg, Géteborg, Sweden

Background: Early TS diagnosis permits early GH start and
estradiol (E*) 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 ng/kg per day) in combination
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with possible oxandrolone from 11 years and oral/transdermal
estradiol. Subjects were followed until AH. Results: Heightgpg at
start was -2.8 (vs non-TS) in all subgroups. Age at onset of puberty
(years) and AH (cm) was for GHsayoung 14.7, 153.7; GHgryoung
13.0, 157.2; GHjs01q 15.2, 156.5; GHgyopq 14.1, 159.9. Oxandrolone
was used in 94% of GH3; and in 54% of the GHg; 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(+) 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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Weight Gain in Turner Syndrome: Association to
Puberty Induction?

Thomas Reinehra, Anders Lindbergb, Christina Toschke?, Jose Carac,
Dionisios Chrysisd, Cecila Camacho-Hiibner<

aVestische Kinderklinik University of Witten/Herdecke, Datteln,
Germany; PPfizer Health AB, Sollentuna, Sweden; “Endocrine Care,
Pfizer Inc. New York, USA; dDivision of Pediatric Endocrinology,
Patras, Greece

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 with TS in
the Pfizer International Growth Database (KIGS). Overweight was
defined by a BMI > 90th percentile and obesity by a BMI > 97th
percentile. For univariate statistical comparisons, Wilcoxon rank
sum test was used. For proportions, > 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 lyr later, but increased afterwards (+ 0.2 until onset of puberty,
P<0.05;+0.2 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)

BMI-SDS changes (increase until start of puberty (S:+0.2;I:
+0.2,P=0.61)) and in first 2 years of puberty (S:+0.1;1:40.2,
P=0.11)). BMI-SDS changes did not differ between early (E: <12
years, n=289) and late (L:>12 years; n=>529) induced puberty
(increase until onset of puberty (E:+0.2,L:+0.1, P=0.57) and in
first 2 years of puberty (E:+0.2;L:+0.2, P=0.80)). 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 Jung?, Hwa Young Kimb, Gyung Min Lee<, So Youn Kima,
Kyung A Jeonga, Keun Hee Choi?, Jieun Lee?, Young Ah Lee?,
Choong Ho Shina, Sei Won Yang?

aSeoul National University College of Medicine, Seoul, Republic of
Korea; P(Gangwon National University Hospital, Chuncheon,
Republic of Korea; <Konyang 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 (n=24) 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 (n=23) 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/m” respectively while
that of the control were 28.2 years and 22.04 kg/m* CAVI was

Variable Baseline (GH start) 1 year on GH Puberty onset Puberty at 2 years
Age (years) 9.1 (4.9-12.7) 10.1 (5.9-13.7) 13.0 (11.0-15.0) 15.0 (13.0-17.0)
BMI-SDS 0.1 (—1.2-1.6) 0.1 (—1.1-14) 0.4 (—0.9-1.8) 0.6 (—0.7-2.0)
Overweight 13.9% 11.8% 17.3% 20.4%

Obese 3.4% 3.2% 4.1% 5.3%

Data as percentage or median (10/90 percentile).
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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 (P=0.04) and systolic BP (P=0.045). 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?

Bettil Taskin3, Chris Verhaakb, Marlou Essink<, Marlies Kempersd,
Anja Vinck®, Ria Nijhuis-van der Sandene, Janiélle van Alfen-van
der Veldena

aDepartment of Pediatrics, Amalia Children’s Hospital,
Radboudumc, Nijmegen, The Netherlands; PDepartment 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; cDepartment 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)

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 11.84+4.3 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 Zenaty?, Priscilla Boizeau®, Jérémie Haignereb,
Sophie Dos Santos?, Juliane Léger?, FrenchTurner Syndrome Study
Group¢

aPediatric Endocrinology and Diabetology, Robert Debré Hospital,
Assistance Publique-Hopitaux de Paris, Reference Center for Rare
Diseases of Growth, Université Paris-Diderot, Paris, France;
bClinical Epidemiology Unit, Robert Debré Hospital, Assistance
Publique-Hopitaux de Paris, Université Paris Diderot, Paris, France;
French 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
amedian of 5.8 (3.6;8.5) years of GH treatment at a median dose of
50 ng/kg/day, in a national cohort of 465 patients with TS, with all
karyotype groups treated similarly. Results: Height before

IsoXq

n=48 n=110

Presence of Y
n=36

45X
n=224

45,X/46,XX
n=47

18.7 (16.5;22.9)
—3.13 (—3.90;—2.59)
—2.21 (—2.95;—1.66)

2.20 (1.21;2.59)

19.4 (18.321.8)
—3.18 (—3.82;—2.59)
—2.28 (—3.05;—1.38)

2.02 (1.41;3.04)

Age at adult evaluation (y)
Height SDS before GH*
Adult height SDS

A TH minus AH SDS**

19.3 (18.0;21.9)
—2.89 (—3.65;—2.13)
—2.09 (—2.95;—1.34)

1.84 (1.07;2.55)

20.1 (18.3;22.8)
—2.60 (—3.23;—2.01)
—2.05 (—2.77;—1.00)

1.52 (0.95;2.07)

20.1 (18.4;24.1)
—2.81 (—3.26;—2.13)
—1.60 (—2.34,—1.03)

1.13 (0.68;2.10)

median (Q1; Q3); *p=0.0001; **p=0.02 adjusted for the duration and dose of GH treatment.
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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 1.0 £
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 (—0.35+0.37 and —1.09+1.20; P=0.051).
Cortical thickness Z-score remained the same over the six-year
period (—0.3140.94, P=0.09) and this didn’t differ between girls
with and without an incident fracture (—0.304+0.52 and —0.31 +
1.08; P=0.97). 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 Foxab, Kristopher Kanga®, Laura Stewarta2, Janis Dionneab,
James Pottsab, George Sandora®

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, PWYV, 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, P=
.009). Blood pressure and aortic dimensions were similar. PWV
(451 vs. 372, P<.001) and Zc (259 vs 204, P=0.002) 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 Buonocore®, Nurcin Saka<, Mehmet
Nuri Ozbekd, Zehra Aycane, Abdullah Bereket?, Firdevs Basc,
Sukran Darcanf, Aysun Bidecis, Serap Turana, Ayla Guvenh,
Omer Tarimi, Sebahat Yilmaz Agladioglue, Zeynep Atay?,
Samim Ozenf, Korcan Demir, Aysehan Akinci¥, Banu
Kucukemre Aydin<, Muammer Buyukinan', Bilgin Yuksel™,
Metin Yildiz, Teoman Akcay™, Cengiz Karan, Tolga Ozgeno,
Gonul Catlie, Emregul Isika, Semih Bolur, Bayram Ozhans,
Fatih Gurbuz™, Ahmet Ucart, Huseyin Demirbilekd, Zehra
Yavas Abalic, Esra Dogers, Erdal Eren', Merih Berberogluv,
Bulent Hacihamdioglu¥, John C. Achermann®
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aDepartment of Pediatric Endocrinology and Diabetes, Marmara
University, Istanbul, Turkey; ®Genetics and Genomic Medicine,
UCL Institute of Child Health, University College London, London,
UK; <Department 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; 8Department of Pediatric Endocrinology
and Diabetes, Gazi University, Ankara, Turkey; PGoztepe Edu-
cational and Research Hospital Pediatric Endocrinology Clinic,
Istanbul, Turkey; iDepartment of Pediatric Endocrinology and
Diabetes, Uludag University, Bursa, Turkey; iDepartment of
Pediatric Endocrinology and Diabetes, Dr Behcet Uz Children’s
Hospital, Izmir, Turkey; kDepartment of Pediatric Endocrinology
and Diabetes, Inonu University, Malatya, Turkey; 'Konya Edu-
cational and Research Hospital Pediatric Endocrinology Clinic,
Konya, Turkey; mDepartment of Pediatric Endocrinology and
Diabetes, Cukurova University, Adana, Turkey; "Department of
Pediatric Endocrinology and Diabetes, 19 Mayis University, Samsun,
Turkey; °Bezm-i Alem Vakif University, Department of Pediatric
Endocrinology and Diabetes, Istanbul, Turkey; P9 Eylul University,
Department of Pediatric Endocrinology and Diabetes, Izmir, Turkey;
dGaziantep Children’s Hospital, Pediatric Endocrinology Clinic,
Gaziantep, Turkey; "Duzce 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; *Ankara 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 in Turkey. 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 PAl-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 (n=25), NROBI (n=12), StAR (n=11), CYPIIAI
(n=9), MRAP (n=9), NNT (n=7), ABCDI (n=2), NR5AI (1),
AAAS (n=1), HSD3B2 (n=1).0f note, recurrent mutations in
several genes were detected, such as c.560delT and p.C251W
mutations in MC2R, the p.R451W mutation in CYP11AI, MRAP
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cIVS3ds+1delG, 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.

P1-145
Clinical Follow-up of the First SF-1 Deficient Female
Patient

Karine Gerstera, Anna Biason-Lauber®, Eugen J Schoenle2

aDepartment of Pediatric Endocrinology and Diabetology,
University Children’s Hospital, Zurich, Switzerland, PDepartment 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
SE-1/NR5A1 gene cause a wide phenotypic spectrum that ranges
from complete testicular dysgenesis with Miillerian 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/m* 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 (n=152) 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 =5%. HOMA-IR was
calculated; (glucose (mmol/l)*insulin (mIU/1))/22.5. Results:
Sixty-three children completed the study and were included in
the analyses. The prevalence of SS was 15.9% (n=10). SS subjects
had lower BMI (13.8 vs 15.5 kg/mz), 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 Sanchez-Guijo?, Vinzenz Oji®, Michaela F Hartmanns,
Heiko Traupeb, Stefan A Wudy2

aJustus-Liebig-University, Giessen, Germany, bUniversity of
Miinster, Miinster, 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 pl 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 Miinster, and by the German Research
Foundation (DFG) within DFG Research Group 1369 “Sulfated
Steroids in Reproduction” to subproject 7.
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The Analysis of Occurrence the Zinc Transporter
Antibodies ZnT8 in Children with Graves’ Disease and
Hashimoto’s Thyroiditis

Artur Bossowskia, Hanna Borysewicz-Sanczyka, Anna Bossowska®,
Mieczyslaw Szaleckich, Anna Kucharskad, Beata Pyrzakd,
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Maria Del Pilar Larosas, Shu Chen9, Michael Powells,

Jadwiga Furmaniaks, Bernard Rees Smith9
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Endocrinology and Diabetology, Children’s Memorial Health
Institute, Warsaw, Poland, dDepartment of Pediatrics and
Endocrinology, Medical University in Warsaw, Warsaw, Poland,
¢Department of Pediatrics, Endocrinology, Diabetology, Metabolic
Diseases and Cardiology of the Developmental Age, Pomeranian
Medical University, Szczecin, Poland, fDepartment of Pediatrics,
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hInstitute of Health Sciences, UJK, Kielce, Poland
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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, 17.8 4 1.4 years), 44 Hashimoto’s thyroiditis
(HT) patients (mean age, 13.8 3.5 years) and 57 controls (mean
age, 13.1 £ 3.5 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 GADAD, one patient (5%)
was positive for TAA and one patient (5%) was positive for [A-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
GADADb, 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 TAA. 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 TIDM 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 pg 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 Plamper?, Gesche Dliker®,
Stefan Schoenberger<, Janine Altmuellerd, Alina Hilgere,
Heiko Reuttere, Joachim Woelfle2

aPediatric Endocrinology, Children’s Hospital, University of Bonn,
Bonn, Germany, PPediatric Gastroenterology and Hepatology,
Children’s Hospital, University of Bonn, Bonn, Germany, <Pediatric
Hematology and Oncology, Children’s Hospital, University of Bonn,
Bonn, Germany, 4Cologne Center for Genomics, University of
Cologne, Cologne, Germany, <Institute for Human Genetics,
University of Bonn, Bonn, Germany

Background: Type 1 diabetes mellitus (T1IDM) 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 TIDM 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, TIDM 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. CD4*/CD25" and CD25"¢"/
FoxP3™ cells were diminished, while an unusual CD25~ /FoxP3 ™
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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 TIDM. 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 TIDM and signs of severe immunodysregulation linked to
altered Treg-cell function.
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A Case of Autoimmune Polyglandular Syndrome
Type | Presenting as Progressive Generalised
Lipodystrophy in a 15-month-old Child

Ekaterina Sorkina?, Elena Frolova®, Dina Rusinova®,
Svetlana Polyakova®, Evgeny Vasilyev<, Vasily Petrove,
Anatoly Tiulpakov<

2Endocrinology Department, Sechenov Moscow State Medical
University, Moscow, Russia; PScientific Centre of Children Health,
Moscow, Russia; Endocrinology Research Center, Moscow, Russia

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, PTRE LMNB2, POLDI1, AKT2, CIDEC, PIK3CA, PPARG,
PSMB8, CAVI1, PPPIR3A, 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 >500 mcIU/ml, ACTH
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> 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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Noonan Syndrome-Causing SHP2 Mutants Inhibit
Murine Growth Plate Chondrogenesis and Bone
Development: Role of Ras/MAPK Hyperactivation

Armelle Yarts, Myléne Tajan2, Florence Capilla®, Nicolas Betonc,
Jean-Luc Davignon<, Maithé Tauber<d, Jean-Pierre Salles<4,
Thomas Edouard<d

a]NSERM UMR1048, Institute of Cardiovascular and Metabolic
Diseases (I2MC), University of Toulouse Paul Sabatier, Toulouse,
France; PINSERM, US006, ANEXPLO/CREFRE, Histopathology
Unit, Purpan Hospital, Toulouse, France; INSERM UMR 1043,
Centre of Pathophysiology of Toulouse Purpan (CPTP), University
of Toulouse Paul Sabatier, Toulouse, France; 9Endocrine,

Bone Diseases, and Genetics Unit, Children’s Hospital, Toulouse
University Hospital, Toulouse, France

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/+ mice) and
in chondrogenic ATDC5 cells expressing NS-causing SHP2
mutants respectively. Results: Compared with their WT
littermates, male SHP2 D61G/+ 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/ + mice, whereas
the length of the proliferating zone was unaffected. Proliferation
and apoptosis were similar in WT and SHP2 D61G/+ 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/+ 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 Dogan?, llyas Aydin?, Keziban Asli Bala?, Sultan Kaba?,
Ozlem Giilpinard

aYuzuncu Yil University, School of Medicine, Pediatrics, Van,
Turkey; Van Regional Training and Research Hospital,
Pediatrics D, Van, Turkey

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
Samsung Medical Center, Seoul, Republic of Korea

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.808A>G and c.1297G>T 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 OL
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Prospective Cognitive Assessment in Children with
Craniopharyngioma Identifies Dysfunction at
Diagnosis, After Conservative Surgery and Before
Adjuvant Radiation

Penelope Rodriguez-Cabrera?, Adam Kuczynskib,
Maria Michaelidou?, Laura Losa?, Helen Spoudeas?

aDepartment of PAED Endocrinology, Great Ormond Street
Hospital, London, UK; PDepartment 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
(n=7) or IMRT (n=7) 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 (P=0.16). 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 hypothalamic Grade 2 tumour involvement, but two had Grade
1 involvement and two had none. The overall median 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, P=0.121). 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;
P=0.48) not seen in VIQ P=0.26), PIQ (P=0.916), WMI (0.292)
or PSI (P=0.528) 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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Cushing Syndrome due to Adrenocortical Carcinoma
in a 3-month-old Infant with a Large Interstitial
Deletion of Chromosome 5q Including the APC Gene

Halit llker Akkurta, Esther Schulz2, Konrad Reinshagend, Inga Vaters,
Almuth Caliebec, Jessika Johannsen®
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Germany; PDepartment of Paediatrics, Hamburg University Medical
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Universitdtsklinikum Schleswig-Holstein, Campus Kiel, Kiel,
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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, MENI1, PRKAR1A, CTNNBI1 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 NO MO0). 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
(5921.3-5q23.3) 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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How do Adolescent Minors Banking Sperm Before
Cancer Therapy Subsequently use the Fertility
Service? A Post Banking Re-Evaluation
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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 >151U/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 (n=17),
biochemical (n=16) and/or clinical (n=9) 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 (n=12) but a significant minority at highest
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risk (>80%) died (14/45, 31%). Of 18 patients (GP2) who failed to
bank at diagnosis (GP2A, n=13) or 2nd remission (GP2B n=5),
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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The Expression of Related Neuroendocrine Factors
with Puberty Onset in Rat at Different Developmental
Stages

Mo Kyung Jung?, Ki Eun Kim?3, Ah Reum Kwon?,
Hyun Wook Hyun Wooka, Duk Hee Kimb, Ho-Seong Kima

2Yonsei University College of Medicine, Severance Children’s
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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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Deficiency: A Possible Link
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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, POU1FI, 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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Vries Syndrome: A Case Report
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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, PROKRI,
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 1% uneventful pregnancy, SGA, with jaundice,
hypotonia, feeding difficulties as neonate; mild developmental
delay during infancy. Referred because of short stature (SDSj,-
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 thGH and development of central hypothyroidism
thereafter, treated by L-T4. A 599 kb deletion 17(q21.31)
(44188501-44787179)x1(hgl9), containing the pseudogene
LOC644246 and the gene KANSLI, 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(hgl9) 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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Screening of IGSF1 in Patients with Central
Hypothyroidism and GH Deficiency, Participating in
the Dutch HYPOPIT Study

Melitza Elizabethab, Robin Peeters?, Theo Vissers,
Anita Hokken-Koelega?b, Laura de Graaffeb
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aErasmus MC, Rotterdam, The Netherlands; PDutch Growth
Research Foundation, Rotterdam, The Netherlands

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 PROPI,
HESX1, POUIFI1, LHX3, LHX4, OTX2, SHH and HHIP in CPHD
patients. Aims and objectives: In the current project, we chose to
study immunoglobulin superfamily gene 1 (IGSFI, highly
expressed in pituitary and testis) as a new candidate gene.
Mutations in IGSF1 have recently been associated with central
hypothyroidism. Initially, IGSFI-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 IGSFI 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 IGSFI. 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 IGSFI.
Conclusion: Central hypothyroidism combined with growth
hormone deficiency is explained by IGSFI 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®, Vassiliki Giogli®, Dimitris Platis®, Anna Gika®,
Alexandra lliadia®, Chrysanthi Mengreli®, George Chrousos?,
Christina Kanaka-Gantenbeina, Panagiotis GirginoudisP

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

Background: Since the initiation of neonatal screening-
programs for congenital hypothyroidism (CH) in the 1970%, 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-ofts, 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-oft 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 Kaay?, Jonathan Wasserman?, Nadia Akseer?,
Michael Roskiesb, Frederique la Liberte®, Lily Nguyen®,
Pramod Puligandlab

aThe Hospital for Sick Children, Toronto, Canada; ®The 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 (12.84+2.8 vs 11.7+3.5
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 (P=0.09); palpable lymph nodes (P=0.02); ii) laboratory:
TSH level (P<0.01); iii) wultrasound: nodule size (P=0.02),
calcifications (P<0.01), focality (P=0.14), echogenicity
(P=0.13), margins (P=0.12), >50% 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).
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Practical Application of Elastography in the Diagnosis
of Thyroid Nodules in Children

Hanna Borysewicz-Sanczyke, Beata Sawicka?, Janusz Dzieciolb,
Katarzyna Drzewek<s, Magdalena Oleksinskac,
Klaudyna Noiszewska?, Artur Bossowskic

aDepartment of Pediatrics, Endocrinology and Diabetes with
Cardiology Division, Medical University of Bialystok, Bialystok,
Poland; PDepartment of Human Anatomy, Medical University of
Bialystok, Bialystok, Poland; <Students’ 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/ROI12 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

Poster Presentations



(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 lodine Levels lodine Correlates with
Lower Systolic Blood Pressure in Chilean
Schoolchildren

Francisca Grob?, Alejandro Martinez-Aguayo?, Maria Clara Ateaga?,
Carolina Loureiro?, Diego Carrilloa, Caroline Hillb,

Carmen Campino®, Carolina Mendoza?, Clarita Ferrada?,

Rodrigo Bancalari®, Constanza Pinochet?, Cristian Carvajal®,
Marlene Aglonya, Carolina Valdivia?, Andrea Vecchiola®,

Carmen Carrasco?, René Baudrand?, Cristobal Fuentes?,

Herndn Garcia®, Carlos Fardella?

aDivision of Paediatrics, Pontificia Universidad Catdlica de Chile,
Santiago, Chile; PDepartment of Endocrinology, Pontificia
Universidad Catolica de Chile, Santiago, Chile

Background: Todine 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,
fT,, 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
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(r=—0.4; P=0.001), systolic BP (r=—0.3; P=0.01), even
when corrected for sodium excretion (r= —0.32; P=0.01). No
statistically significant correlation was observed between urinary
iodine and hsCRP (P=0.13), glycemia (P=0.3), cholesterol
(P=0.93), triglycerides (P=0.76), LDL (P=0.34), TSH
(P=0.98), aldosterone (P=0.59), ARP (P=0.19), neither with
diastolic BP (P=0.09). 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
13CTI1-21526-P1, IMII P09/016-F (ICM), School of Medicine,
Catholic University of Chile 2013 Chilean Grants.
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Late Diagnosis of Adrenal Insufficiency Caused by
Novel Compound Heterozygous Mutations in
Proopiomelanocortin

Elena Frolova?, Irina Shirokovaz, Svetlana Karpova®,
Anna Kolodkinab, Nina Makretskaya®, 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 sp, the BMI at 3.0 sp. 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.-11C>A. 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.-11C>A 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 infection + very 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 >2.700 pmol/l and renin levels
>500.00 mU/I 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 hGR«T556l Causes
Primary Generalised Glucocorticoid Resistance
Through Decreased Affinity for the Ligand and
Impaired Interaction with the GRIP1 Coactivator
Nicolas C Nicolaidesa®, Eirini Skyrlaa, Dimitrios Vlachakis<,

Anna-Maria G Psarrad, Amalia Sertedaki®, Sophia Kossidac,
Evangelia Charmandaria®

aFirst Department of Pediatrics, Division of Endocrinology,
Metabolism and Diabetes, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; PDivision of
Endocrinology and Metabolism, Biomedical Research Foundation of
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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 hGRaT5561. Methods and results: Compared
with the wild-type receptor (h\GRaWT), the mutant receptor
hGRaT5561 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)-KkB signaling pathway. Dexamethasone-binding assays
demonstrated that the affinity of the hGRaT556I for the ligand
was 50% lower than that of the hGRaWT (Kd: 21.34+4.09 nM vs
10.8+£0.99 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 hGRaT5561 were
predominantly localized in the cytoplasm of cells in the absence
of ligand. Addition of dexamethasone resulted in slower nuclear
translocation of the hGRaT5561 compared with the hGRaWT
(53.3£1.8 min vs 15.540.46 min, P<0.05). GST pull-down
assays showed that the hGRaT5561 interacted with the GRIP1
coactivator mostly through its AF-1 domain. Structural biology
studies demonstrated that the T5561 mutation affected mildly the
local 3D arrangement of the receptor and the electrostatic surface
of the region. Conclusions: The mutant receptor hGRaT5561
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 Souillot?, Ingrid Plottonab, Chantal Rigaud?,
Veronique Tardy?, Severine Ruet?, Yves Morel2

aHospices Civils de Lyon Hormonologie Endocrinologie
Moleculaire, Bron, France; Université Claude Bernard Lyonl,
U 846, Lyon, France

Background: The response to ACTH test (synacthen®) 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)

N =66 Normal 21 DF pmol/l 11 OH nmol/l DOC nmol/l Cortico nmol/l Delta4 nmol/l OHP nmol/l
Mean +1SD 0.606 +0.436 4.571+5.46 0.54%0.37 58.68 £17.29 437429 4.431+1.99
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 (110H), deoxycorti-
costerone (DOC), corticosterone, Delta4 androstenedione
(Delta4), 17-hydroxyprogesterone (170HP) in serum by
LC-MS/MS method. Method: Agilent Technology 1290® Infinity
was used for HPLC coupled to a mass spectrometer Agilent
technology® 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 110H
is 0.135 nmol/l, 0.125 nmol/l for 21DE DOC, Corticosterone
(Cortico), Delta4, OHP. Reference values were performed for these
six steroids after Synacthen® (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 Borras, Laura Capdevila,
Judith Sdnchez, Josefa Rivera

Hospital de Sabadell, Corporacié Universitaria Parc Tauli, 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 SAIL 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 (r=0.649, P<<0.001). All our patients with any determina-
tion of PC> 18 mcg/dl (n=5) had a peak SC> 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
SC> 0.58 mcg/dl was able to discriminate patients without SAL
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Acute Adrenal Failure in a Term Newborn with
Congenital Cytomegalovirus Infection: Case
Description and Review of the Literature

Lucia Marsegliaz, Tommaso Alterio?, Lauretta Manti®,
Tommaso Aversa?, Maria Rosa Calafiore?, Eloisa Gitto?,
Malgorzata Wasniewska?

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 Al is a
well-known in adults with acquired immunodeficiency syndrome.
Al 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
CMYV 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
AL 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 Al 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

luliia Savchuk, Olle Soder, 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 ‘Sillskapet Barnavard’;
the ‘Stiftelsen Samariten’; the ‘Stiftelsen Olle Engkvist Byggmis-
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<, Ori Eyala<, Anat Becker Anate,
Asaf Orena<, Naftali Sternb<, Rona Limor><, Naomi Weintroba<

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; <Sackler 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. A TC 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 12.9 + 6.5 mcg/dl
and 0.78 £ 1.1 mcg/dl respectively. Mean peak TC and sFC levels
(150 min) were 29.2+9.5 mcg/dl and 1.7+ 1.3 mcg/dl respect-
ively. Mean fractions of sFC at baseline and at peak were 4.3 &
1.6% and 52+1.7% reflecting a lower increase in TC (200%)
compared to sFC (250%). peak TC and sFC levels were positively
correlated (r=0.5 P<<0.001). The girls had a higher peak TC and
Peak sFC P=0.004 and P=0.03 respectively. There was a negative
correlation between peak TC and age r= —0.3, P=0.02, however
no correlation was found between peak sFC and age r= —0.06,
P=0.7. 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
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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 Dumic?, Nevena Krnic®, Vesna Kusec<, Zorana Grubicd,
Katarina Stingld, Tony Yuene, Katja Dumic Kubatb, Veselin Skrabicf,
Maria | Newe

aUniversity of Zagreb Medical School, Zagreb, Croatia;
bDepartment of Pediatric Endocrinology and Diabetes, Clinical
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Medicine, Endocrinological Laboratory, Clinical Hospital Centre
Zagreb, Zagreb, Croatia; 4dDepartment of Laboratory Medicine,
Tissue Typing Centre, Clinical Hospital Centre Zagreb, Zagreb,
Croatia; Steroid Disorder Program, Department od Pediatric
Endocrinology, Mount Sinai School of Medicine, New York, NY,
USA; fDepartment of Pediatrics, Clinical Hospital Centre Split, Split,
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Background: Nonclassical congenital adrenal hyperplasia
(NCCAH) due to mild 21-hydroxylase deficiency is caused by
mutations of the CYP2IA2 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/m? 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%M +25%A + 25%E. Fludrocorti-
sone (FC) was given to 40 patients: in 26: in two equal daily doses
(a),in 11: 2/3M +1/3E (b), and in 3: 1/3M 4 2/3E(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) loads>30% were found in 18.3 and 15% of
patients. Night SBP and DBP loads>30% 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/m* (dip<10%: 17.9 vs
dip>10%: 15.3 kg/m*, P<0.05), FC dose (dip<10%: 67 mcg vs
dip>10%: 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 Mohammedi2, Asmahane Ladjouzeb, Ammar Tebaibiac,
Leila Kedjit, Abdelmajid Maoudj®, Karima Berkouk®,

Manoubia Bensmina®, Souhila Amourad, Mohamed E|
Amine Boudjella<, Abdennour LarabaP
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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.
Mean £ sp (range) age at diagnosis was 4.3412.80 (1-10.8) years,
height at diagnosis (WHO 2007 data) was —1.26 £ 1.5 sps, BMI
0.74£1.36 sps. 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
IVS14+ 1G> A 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 Song?, Yang Pingb, Ma Huameia,

Li Yanhong?, Du Minliana

aThe First Affiliated Hospital of Sun Yat-Sen University, Guangzhou,
China; bGeneral Hospital of Ningxia Medical University, Ningxia,
China

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 A FEcl<2.3% in Furosemide loading
test. Meanwhile the Gitelman syndrome patients had hypomag-
nesemia and the AFEcl<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 Meloni2, Maria Rosaria Casinia, Roberta Mazzittie,
Riccardo Congia?, Maria Cristina Rosatellib, Marco Bonomic

o] Clinica Pediatrica, Ospedale Microcitemico, Cagliari, Sardinia,
Italy; PLab. Biologia Molecolare, Dipartimento di Sanita’ Pubblica,
Medicina Clinica e Molecolare, Cagliari, Sardinia, Italy; <Lab of
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 (F=9 mg/ml, ACTH=563 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(GInLyS)/IVS14+1G> A. Case2: a boy born to unrelated parents
presented at age 14 years because of important weight loss (BMI=
14 kg/m®) 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 (F=12-mcg/L, ACTH>1250-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 Nardine?, Nora Soumeya Fedala?, Boubker Derghoums,
Leyla Ahmed Ali2, Ali El Mahdi Haddamb, Djamila Meskine®,
Farida Chentlia

aDepartment of Endocrinology Bab El Oued Hospital, Algiers,
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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 4 1.2 (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:—3.5), 43.4 kg
(SDS:—1.6) 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 1.5cm 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.518T > A) 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

Pro- Oxidation, Respectively that are Measured
Following an Acute Aerobic Exercise Bout in
Pre- and Early Pubertal Normal-Weight and
Obese Boys
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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; b=0.47). 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; b=0.74, b= —0.37). 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,
Raffaella Di Mase, Donatella Capalbo, Mariacarolina Salerno

Federico I University, Department of Medical Traslational Sciences,
Paediatric Endocrinology Section, Naples, Italy

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 13.542.5 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 (140.9 vs
—0.2+£1.4, P=0.002; 83.6t11 vs 73+13 cm, P=0.01; 0.55+
0.07 vs 0.4 £0.06 cm, P=0.008), thus suggesting a visceral pattern
of adiposity. Compared to controls, CAH patients had higher
fasting insulin (11.4%7.5 vs 9.4+14 uU/ml, P=0.01), HOMA
(23+1.3 vs 12409, P=0.05), leptin (15.064+8.9 vs 7.23+
6 ng/ml, P=0.003) and leptin/adiponectin ratio (1.94+2.2 vs
0.76+0.74, P=0.03). 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 (r=0.5, P=0.03
and r=0.6, P=0.007, respectively) and weist-to-height ratio (r=
0.67, P=0.001 and r=0.7, P=0.0009, respectively); and nega-
tively correlated to the current hydrocortisone dosage (r=—0.5,
P=0.02 and r= — 0.6, P=0.003, 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
Cushing’s Syndrome in Children
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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; P=0.025). For CD, the mean 24-h
UFC values were higher in males compared to females (P=0.02).
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 Il)
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 PHAIL 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 (>95
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 Beltraob, Elisa Cordeiro Apolinario®,

Liana Capelo Costab, Yve LozoveiP, Simone Martins Castro?,
Rafael Fabiano Machado Rosa2b, Cristiane Kopacek?

aHospital Materno Infantil Presidente Vargas (HMIPV), Porto

Alegre, RS, Brazil; PUniversidade Federal de Ciéncias da Saude 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 Anastasovska?,
Elena Sukarova-Angelovska@

aUniversity Pediatric Clinic, Skopje, Macedonia; Institute 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 170OHP 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 12S mutation in 3 patients, Q318X in one, and late
onset form homozygous mutations P30L in one, and 1172 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
with TART 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 Efthymiadou?, Amalia Sertedaki®, George Chrousos®,
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: PHAL 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 SCNNIA, SCNNIB,
SCNNIG of the epithelial sodium channel (ENaC). The classic
phenotype of the autosomal recessive form of PHAL 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 PHAI1, 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 SCNNIA
were bidirectionally sequenced. A structural model of the
SCNNI1A 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 Na™ channel by disrupting its interactions with the
B and vy 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 SCNNIA gene.

P2-188
Phosphoglucomutase-1 Deficiency Presented as
Adrenal Insufficiency

Neta Loewenthalab, Ruti Parvari®, Alon Haimab, Judy Tavashiab,
Eli Hetshkovitsap

aPediatric Endocrinology Unit, Soroka Medical Center, Beer Sheva,
Israel; PThe 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 (< —2.5SD) 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¢.112A>T, 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 Choie, Ja Hye KimP, Eungu Kang?, Ja Hyang Cho?,
Gu-Hwan Kima, Han-Wook Yoo?2

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, CYPI7AI, 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 Mdntyselkd?, Jarmo Jadskeldinen®, Virpi Lindic, Timo Lakkac

aDepartment of Pediatrcs, Kuopio University Hospital, Kuopio,
Finland; YDepartment of Pediatrics, Kuopio University Hospital,
Kuopio, Finland; <Department 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 7.6 == 0.4 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 pmol/l (n=354) and =1.0 umol/l (n=78). 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, BE% 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, P=0.029). 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, P=0.008). The difference in LDL cholesterol between the
DHEAS groups weakened slightly after further adjustment for LM
(P=0.040) but remained after additional adjustment for BF%
(P=0.017). 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, Péivikki and Sakari Sohlberg foundation, Rauha
and Jalmari Ahokas foundation.
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Central Adrenal Insufficiency is not a Common
Feature in CHARGE Syndrome

Gianni Bocca?, Monica Wong®, 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 ng/1.73 m? body surface area Synacthen®) was
performed. Blood samples for determination of cortisol were taken
at —15, 0, 30, and 60 minutes. A maximum cortisol concentration
> 500 nmol/l excluded CALI 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).
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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 Leer?, Gerard Noppe®, Yolanda de Rijke®,
Jurriaan Hoekx?, Erica van den Akkert

aGroene Hart Hospital, Gouda, The Netherlands; PErasmus 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 (P=0.56). The use of
budesonide equivalent dose by cases was 200-1 200 pg/day; with a
median of 17.26 ng/kg (range 6.03-54.55) per day. Mean HCC-
levels did not differ between cases and controls (F (1.336) =0.005,
P=0.94) which did not change after adjusting for age, gender,
height-sps, and weight-SDS (F (1.332)=0.21, P=0.65). 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 13.2+2.1 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 (4.49 +2.65 umol/l vs 4.15+2.29 umol/l;
P=0.007). Analysing boys and girls separately, the difference was
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significant only in SGA boys (4.97£2.82 umol/l vs 4.27 &
2.22 umol/l; P=0.017). DHEAS levels were inversely associated
with birth weight, birth length and gestational age (r= —0.241,
P=0.004; r=—0.230, P=0.006; r= —0.241, P=0.004, respect-
ively), and in the AGA group directly associated with current BMI
SDS (r=0.244, P=0.018). There was no difference in cortisol
levels between SGA and AGA groups. Analysing by gender, SGA
girls had lower cortisol concentration than AGA girls (254.4+
82.4 nmol/l vs 382.1 +224.7 nmol/l; P=0.01). 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).
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Cushing’s Syndrome in Children and Adolescents:
About a Paediatric Series

Aicha Houatia?, Soumeya Nora Fedala?, Ali El Mahdi Haddamb,
Djamila Meskine®, Farida Chentlia

aDepartment Of Endocrinology Bab El Oued Hospital, Algiers,
Algeria; PDepartment 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 > 10 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 + 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.
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Serum Cortisol and Cortisone Ratio as Sensitive Tool
to Identify Subjects With Severe or Partial
11B-Hydroxysteroid Dehydrogenase Type 2
Deficiency

Cristian Carvajale®, Virginia Iturrieta?, Carmen Campinoa®,
Carolina Valdivia?, Jaime Lizama?, Fidel Allende?, Sandra Solaria,
René Baudrand®?, Carlos Lagosab, Andrea Vecchiolaa®,

Alejandro Martinez-Aguayo?, Herndn Garcia@, Carlos FardellaaP

2P Universidad Catolica de Chile, Santiago/M, Chile; PMillennium
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 C>T 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 (> p99)), stunting (53 kg;
153 cm (—2.92DS); 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.

152

P2-196
The Role of the Nurse Practitioner in Optimising Care
for Children with Congenital Adrenal Hyperplasia

Viviane van de Crommert, Janiélle 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.

P2-197

Evaluation of Medical Treatment in the First 2 Years
of Life with a New Dutch National Longitudinal
Registry for Children with Congenital Adrenal
Hyperplasia (CAH)

Annelieke van der Linde?, Erica van den Akkerf, Willy Bakker- van
Waardee, Sabine Hannemaif, Gea Hoorweg-Nijman¥, Hetty van de

Kampe<, Daniel Klinks, Roelof Odinkh, Saartje Straetemans', Paul van
Trotsenburgd, Paul Verkerk®, Hedi Claahsen-van der Grinten2

aRadboudumc, Nijmegen, The Netherlands; PTNO, Zeist, The
Netherlands; <UMC Utrecht, Utrecht, The Netherlands; 4AMC,
Amsterdam, The Netherlands; {tUMCG, Groningen, The
Netherlands; fErasmusmc, Rotterdam, The Netherlands; 8VUmc,
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Amsterdam, The Netherlands; "Catharina Hospital Eindhoven,
Eindhoven, The Netherlands; IMUMC, Maastricht,

The Netherlands; ILUMC, Leiden, The Netherlands; kSt Antonius
Hospital, Nieuwegein, The Netherlands

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: (n=95): median HC dosage (n=289) 4 mg/day. Interquartile
range (IQR) 2 mg/day. FC (n=282) median 93.75 mcg/day; IQR
37.5 mcg/day and NaCl (n =46) median 500 mg; IQR 400 mg/day.
T 1: (n=90) median HC dosage (n=288) 4 mg/day; IQR 1 mg/day,
FC (n=284) median 62.5 mcg/day; IQR 30.3 mcg/day and NaCl
(n=25) median 375 mg/day; IQR 400 mg/day. T2: (n=288)
median HC dosage (n=284) 5.4 mg/day; IQR 2.14 mg/day, FC
(n=78) 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
(NC210HD) is one of the most common monogenic diseases.
Its frequency varies significantly among different ethnic groups. In
Russians the frequency of NC210HD 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 NC210HD, as estimated by
theoretical frequency of V281L homozygotes, was 1:2206. In
contrast, the incidence of NC210HD suspected by dried blood
spot 170HP levels on the neonatal screening was 1:27990.
Conclusion: The study provides an estimate of the population
frequency of NC210HD in Russians and demonstrates that the
majority of NC210OHD cases remain undiagnosed.

P2-199
Cardio-Metabolic Risk Factors in Children and
Adolescents with Classical 21-Hydroxylase Deficiency

Kansuda Ariyawatkule, Supatporn TepmongkolP,
Taninee Sahakitrungruang?

aFaculty of Medicine, Department of Pediatrics, Chulalongkorn
University, Bangkok, Thailand; PFaculty 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, n=17) with CAH aged 15.2+
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
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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 Cetinkaya?, Tulay Guran®, Erdal Kurnaz?, Meliksah Keskin,
Elif Sagsaka, Senay Savas Erdeve?, Federica Buonocore<,
Zehra Aycanad

aDr Sami Ulus Obstetrics and Gynecology, Clinics of Pediatric
endocrinology, Children’s Health and Disease Training and
Research Hospital, Ankara, Turkey; PMarmara University Faculty of
Medicine, Clinics of Pediatric Endocrinology, Istanbul, Turkey;
cGenetics and Genomic Medicine, UCL Institute of Child Health,
University College London, London, UK; dYildirim Beyazit
University, Faculty of Medicine, Clinics of Pediatric endocrinology,
Ankara, Turkey

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 MCI1Rs 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 pnIU/ml, ACTH <5 pg/ml and cortisol
<0.2 ng/dl. The peak cortisol response during standard dose
ACTH stimulation test was 0.44 ng/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 sps), height 76 cm (0.29 sps) and the BMI
20.78 kg/m®> (2.21 sps) while these values at 15 months were
14.7 kg (+2.5 sDs), 83 cm (+0.24 sps), and 22.4 kg/m2 (42.9 sps)
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 Roma@b, Carla Bizzarri?, Giuseppe Sciréa®,
Gian Luigi Spadonia®, Marco Cappa?, Chiara Maggioli@

aUnit of Endocrinology and Diabetes, Bambino Gesu Children’s
Hospital, IRCCS, Rome, Italy; ¥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
A4-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 167.8£7.1 cm in males
(—1.3+1.1 sps) and 158 +6.5 cm in females (—0.8 + 1 sps). Final
height corrected for parental height was —1.01 1.3 in males and
—0.3740.5 in females. Mean total pubertal growth spurt was
23.1£4.6 cm in males and 19.8 £6.5 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 A4-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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P2-202
Autoimmune Polyglandular Syndrome Type 1 in
Russia: Clinical Experience in 112 Patients

Elizaveta Orlova?, Leila Sozaeva?, Maria Kareva?, Bergithe
E Oftedalb, Lars Breivikb, Per M Knappskog<, Ekaterina Zakharovad,
Eystein S Husebye®, Valentina Peterkova?

anstitute of Paediatric Endocrinology, Endocrinological Research
Center, Moscow, Russia; PDepartment of Clinical Science, University
of Bergen, Bergen, Norway; Center for Medical Genetics and
Molecular Medicine, Haukeland University hospital, Bergen,
Norway; 4Medical 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 — Al 106 patients were AIRE
sequenced, and twenty different AIRE mutations were found, ten
of them novel (A58V; p.Leu 323serfs*51; A390P;821delG;A399P;
del>500Stopp*; K221X;C302(C,Y);L13(PL); 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 INFw 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 INFw are
useful for early diagnosis.

P2-203

Autoimmune Encephalitis - A Newly Recognised
Clinical Manifestation of Autoimmune Polyendocrine
Syndrome Type 1?

Juliana Ferenczova?, Veronika Vargova@, David Krys/®,
Erika Banoova?, Eva Sadova2

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.769C>T) 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
>2000 MU/L) as well as in blood (>2000 MU/I). Immunosupre-
sive treatement (glucocorticoids and iv. 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 Mackinder2, S C Wong®, M Tsiountsioura?, S Shepherd®,
E Buchanan¢, C Edwards?, S F AhmedPd, K Gerasimidis?

aDepartment of Human Nutrition, University of Glasgow, Glasgow,
UK; bDevelopmental Endocrinology Research Group, Royal
Hospital for Sick Children, Glasgow, UK; <Department of Dietetics,
Royal Hospital for Sick Children, Glasgow, UK; 4Department 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 sps for CD and healthy controls were
—0.2 (=15, 2.3) and +0.2 (—2.0, 2,4) respectively (P=0.01).
Median grip strength adjusted for height sps for CD and healthy
controls were 0.7 (—1.4, 3.4) and 1.1 (—2.0, 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 4=good compliance). Median 25-hydroxyvitamin D was
49.5nmol/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 sps), there were no differences
between CD and controls for pQCT bone area (95%CI —341.1 to
+204.6, P=0.62), muscle area (95%CI —27.8 to -+284.1,
P=0.97), periosteal circumference (95%CI —4.6 to +1.7,
P=0.37), endosteal circumference (95%CI —6.0 to +1.8,
P=0.28) and cortical thickness (95%CI —0.1 to +0.4, P=0.33).
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 Faienza?, Giacomina Brunetti®, Graziano Grugnic,
Antonino Crindd, Sarah Bocchinid, Angela Oranger®,

Isabella Giganteb, Laura Piacente?, Annamaria Ventura?,

Silvia Colucci®, Maria Grano®, Luciano Cavallo?,

Maurizio Delvecchio?

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
Sciences, Neurosciences and Sense Organs, University ‘A. Moro,
Bari, Italy; <Division of Auxology, Italian Auxological Institute,
Research Institute, Verbania, Italy; dJAutoimmune Endocrine
Diseases Unit, Research Institute — Palidoro, Bambino Gesu
Hospital, Roma, Italy

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 TRAP+ 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 TRAP+ 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 60 5 vs 10 =4,
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% %5 vs 5%+2,
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 < —1 and < —2 in 30% of
PWS patients, and < —2.5 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 Abalie, Mayuko Tamura®, Zeynep Atay?, Pinar Isguvens,
Tulay Gurana, Belma Haliloglua, Serpil Bas?, Tsuyoshi Isojima®,
Serap Turan?, Sachiko Kitanaka®, Abdullah Bereket2

aDepartment of Pediatric Endocrinology, Marmara University,
Istanbul, Turkey; PDepartment of Pediatrics, The University of
Tokyo, Tokyo, Japan; <Deparment of Pediatric Endocrinology,
Sakarya University, Sakarya, Turkey

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), 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 bon€’) with iv.-Ca (which varied 1-22 months),
physiological doses of oral Ca (200-400 mg/kg per day) and
calcitiriol (0.5 ng/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 A> G, 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 {sX20).
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 1 symptoms (months)-Sex 8 (F) Nk (M) 6 (F) 12 (M)
Alopecia + + + +
Age of presentation (years) 43 9.8 2.7 1.5
Ca mg/dl (mmol/1) 8.2 7.5 8.6 8.2
PO4 mg/dl (mmol/1) 2.5 34 2.9 2.2
ALP (U/) 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 A>G p-lle23Asp £sX20

different mutations and, their successful treatment with inter-
mittent intravenous Ca therapy, via either peripheric or central
route. Peripheral iv.-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 Yagie, Masaki Takagi?, Toshikastu Mistui®,
Tomonobu Hasegawab, Yukihiro Hasegawa?

aTokyo Metropolitan Children’s Medical Center, Tokyo, Japan;
bKeio University, Tokyo, Japan

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, PRKARIA 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 PRKARIA 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 PRKARIA 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 plU/ml, fT;
3.95 pg/ml, fT, 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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¢.511G> A, p.G171R in PRKARIA gene. G171 is highly conserved
among PRKARIA 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 PRKARIA
mutation with mild brachydactyly. Our finding expands the
phenotypic features of PRKARIA gene mutations.

P2-208
Bone Mineral Density in Children and Adolescents
with Vertical HIV Infection

Deisi Maria Vargas?, Daniela Oliveira Prust2, Jose Carlos GalvéoP

aUniversity of Blumenau, Blumenau, Brazil; PSecretary of Health,
Blumenau, Brazil

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 7.7 £ 3.5 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, IGFI, viral load and uCa/Creat were
evaluated. BMD, weight and height were expressed in z-score.
Reduced BMD was defined as z-score < —2 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 (r=0.950; 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 (—1.91
adolescents vs —1.11 schoolers vs —0.31 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 HbAlc level
(P<0.001, P=0.04 respectively). In the group of patients with
T1DM the partial regression coefficient of sclerostin for OC was
strong (r=0.62, P<<0.001). Moreover in T1DM patients sclerostin
was negatively related to as well HbAlc as leptin levels (P=0.036,
P=0.038 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 (P=0.02). 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,
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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<, Francesca M Elli*, Marta Baricco2<,
Patrizia Matarazzo<, Giovanna MantovaniP, Luisa de Sanctisac

aDepartment of Public Health and Pediatrics, University of Turin,
Turin, Italy; PEndocrinology 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 Gso.-related diseases.
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P2-211

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 9.9 2.4 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 178 Estradiol on Bone
Mineralization and Body Composition in Young
Women with Turner Syndrome - A 5 Year
Randomized Controlled Clinical Trial

Line Cleemanna, Kirsten Holm?, Hanne Kobbernagel®,
Bent Kristensenb, Sven Olaf Skouby<, Andreas Emil Kryger Jensende,
Claus Gravholtfs

aDepartment of Pediatrics, Nordsjellands Hospital Hillered,
Hillered, Denmark; bPDepartment of Radiology, Nordsjellands
Hospital Hillered, Hillerod, Denmark; <Department of Gynecology
and Obstetrics, Herlev University Hospital, Herlev, Denmark;
dCenter of Research and Innovation, Nordsjaellands Hospital
Hillered, Hillerod, Denmark; ¢Department 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 in TS 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 1783-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
1783-oestradiol/day orally and placebo. The higher-dose (HD)
group took 2+ 2 mg 1783-estradiol/day orally. 20 young TS women
(19.2£2.5 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 in TS 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 Hégler

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 iv. 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 =5 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. PAM was 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 Takeda?, Kentaro Miyai?, Masaki Takagie, Masahiro Goto?,
Daisuke AriyasuP, Masako Izawa<, Junko Igakid, Eri Suzukie,
Yoshie Nakamuraf, Yukihiro Hasegawa?

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; <Department 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; ‘Division of Genetic Research, Tokyo
Metropolitan Children’s Medical Center, Tokyo, Japan

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/GEFR,
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 Gusso?, Patricia Colle?, Jose G B Derraik?, Janene Biggs?,
Craig Munns®, Wayne Cutfield?, Paul Hofman2

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 (16.242.1 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 X 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 (+770 g; P=0.0003), in the trunk
(+410 g P=0.004), and in the legs (+240 g; P=0.012). There
were also consistent improvements in bone mass, with bone
mineral content increasing in whole body (+48 g; P=0.0001),
spine (+2.7g; P=0.0003), and legs (+13g P<0.0001).
Similarly, bone mineral density also increased in whole body
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(+0.008 g/cm?; P=0.013), spine (+0.014 g/cm? P=0.003), and
legs (+0.023 g/cm’ P<0.0001). Participants reduced the time
taken to perform the chair test (P=0.0004) and improved the
distance walked in the 6-min walk test by 11% on GMFCS II and
35% on GMEFCS 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.

P2-216
A Case with Acrodysostosis and Hormone Resistance

Selma Tung?, Korcan Demir?, Filiz Hazanb, Ozgiir Kirbiyike,
Eren Soyaltina, Ozlem Nalbantodluz, Melek Yildiz2,
Hdiseyin Anil Korkmaza, Behzat Ozkana

aDivision of Pediatric Endocrinology, Dr Behget Uz Children’s
Hospital’s Hospital, Izmir, Turkey; "Division of Medical Genetic,
Dr Behget Uz Children’s Hospital, Izmir, Turkey; <Division 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 PRKARIA 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 sps),
height 143.7 cm (—0.83 sps), 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 1U/l, parathormone 303 pg/ml, 25 (OH) vitamin D
22.4 ng/ml, thyroid-stimulating hormone 11.5 mIU/ml, fT,
1.02 ng/dl, fT5 4.7 pg/ml, and anti-thyroid peroxidase and anti-
thyroglobulin antibodies negative. Thyroid ultrasonography
revealed a volume of 2.79 ml (—1.52 sps) and low echogenicity
but no nodule. Bone age was compatible with chronological age. L-
thyroxine 50 pg per day were administered. In our patient who
had both parathormone and thyroid hormone resistance, the
heterozygous cytosine-to-thymidine mutation was identified in
PRKARIA 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 Kulikova?, Anna Kolodkina?, Evgeny Vasilyeva,
Vasily Petrova, Fedor Gofmanb, Anatoly Horkin®, Vladimir Kenis<,
Michael Petrovd, Anatoly Tiulpakova

aEndocrinology Research Centre, Moscow, Russia; PFSI RISC RTO
of Federal agency of High Medical Technology, Kurgan, Russia;
cTurner Scientific and Research Institute for Childrens Orthopedics,
Saint-Petersburg, Russia; 4V.Morozov Childrens Hospital, Moscow,
Russia

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, n=32; males,
n=32) 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 (n=7), missense
(n=13), nonsense (n=11), insertion and deletions (n=16) and
splice site mutations (n=7). One subject had both DMPI and
PHEX mutations. No mutations were detected in FGF23,
SLC34A1, SLC34A3, SLC9A3RI, ENPPI, 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.

P2-218

Nephrocalcinosis and Nephrolithiasis in 36 X-Linked
Hypophosphataemic Rickets Patients: Diagnostic
Imaging and Evaluation of Risk Factors in a
Single-Centre Study

Guido de Paula Colares Netoab, Fernando Ide Yamauchic,

Ronaldo Hueb Baronic, Igor Fonteneled, Andrea Cavalanti Gomesd,
Maria Cristina Chammasd, Regina Matsunaga?P®

aQOsteometabolic Disorders Unit, Endocrinology Department,
Division of Internal Medicine, Hospital das Clinicas da Universidade
de Sao Paulo, Sao Paulo, Brazil; PDivision of Internal Medicine,
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Hormone and Molecular Genetics Laboratory (LIM/42), Hospital
das Clinicas da Universidade de Sao Paulo, Sio Paulo, Brazil;
cComputed Tomography Unit, Radiology Institute, Hospital das
Clinicas da Universidade de Sdo Paulo, Sdo Paulo, Brazil;
dUltrasound Unit, Radiology Institute, Hospital das Clinicas da
Universidade de Sao Paulo, Sao Paulo, Brazil

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 Decker?, Bjorn Andersson?, Diana Swolin-Eide?,

Per Magnussonb, Berit Kristrome<, Kerstin Albertsson-Wiklandd

aGoteborg Pediatric Growth Research Center, Institute of Clinical
Sciences, Gothenburg, Sweden; PDivision of Clinical Chemistry,
Linképing University, Linképing, Sweden; <Department of
Pediatrics, Institute of Clinical Sciences, Umeé University, Umea,
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 3 — 11 years; 90 boys, 38 girls) who
participated in a longitudinal, prospective, multicenter study in
individual GH dosing', 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)®. 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.

P2-220
Genotype and Phenotype Characteristics in 22
Patients with Vitamin D Dependent Rickets Type |

Sophia Tahira, Huseyin Demirbilekab, Mehmet Nuri Ozbek<d,
Riza Taner Baranc<, Sibel Tanriverdid, Khalid HussainaP

aGenetics and Epigenetics in Health and Disease, Genetics and
Genomic Medicine Programme UCL Institute of Child Health,
London, UK; PDepartment of Endocrinology, Great Ormond Street
Hospital for Children, London, UK; <Clinic of Paediatric
Endocrinology, Diyarbakir Children State Hospital, Diyarbakir,
Turkey; 4Department of Padiatrics, Diyarbakir Training and
Research Hospital, Diyarbakir, Turkey

Background: Vitamin D dependent rickets type I (VDDR1)
is an autosomal recessive disorder caused by mutations in the
25-Hydroxyvitamin-D; 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 VDDRI1
recruited. The most common mutation which was detected in ten
VDDRI patients was a previously described, ¢.195+ 2T > G, splice
donor site mutation. The novel missense p.192K>E(c.574A > G)
mutation was detected in five patients, and a novel missense
p-197G>D(c.590G> A) 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.192K>E 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 1 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
VDDRI1 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 Maimounab, Sebastien Guillaume<, Patrick Lefbvred,
Pascal Philiberte, Helena Bertetf, Marie-Christine Picotf9,
Laura Gasparih, Frangoise Parise, Maude Sennecc,
Anne-Marie Dupuyse, Philippe Courtet<, Eric Thomas),

Denis Mariano-Goulart?, Jacques Bringerd, Eric Renarddk,
Charles Sultani

aCentre Hospitalier Régional Universitaire (CHRU) Montpellier et
Université Montpellier 1 (UMI), Service de Médecine Nucléaire,
Hopital Lapeyronie, Montpellier, France; PPhysiologie et Médecine
Expérimentale du Cceur et des Muscles, Institut National de la Santé
et de la Recherche Médicale (INSERM) U1046, Montpellier, France;
<Département d'Urgence et Post-Urgence Psychiatrique, Hopital
Lapeyronie, CHRU Montpellier, UMI, INSERM U1061, Montpellier,
France; dDépartement d’Endocrinologie, Diabete, Nutrition, Hopital
Lapeyronie, CHRU Montpellier, Montpellier, France; Département
de Biochimie et d'Hormonologie, Hopital Lapeyronie, CHRU
Montpellier, Montpellier, France; fUnité de Recherche Clinique et
Epidémiologie, Hopital Lapeyronie, CHRU Montpellier,
Montpellier, France; 8CIC INSERM 1001, Hopital Gui de Chauliac,
Montpellier, France, hDépartement de Pédiatrie, Hopital Caremeau,
Nimes, France; iUnité d’Endocrinologie et Gynécologie Pédiatrique,
Département de Pédiatrie, Hopital 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 18.1+2.7 and 18.0+
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 Francaise d’Endocrinologie Pédiatrique
(SFEDP).

P2-222
Bone Density, HIV Infection and Antiretroviral
Treatment: A 10-Year Follow-Up in Young Patients

Stefano Mora?, Katia Maruca?, Alessandro Ambrosi®,
Maria Puzzovio?, Paola Erbac, Pilar Nanninic, Annarita Benincaso<,
Silvia Capelliz, Vania Giacometa

aJRCCS San Raffaele Scientific Institute, Milan, Italy; PVita-Salute
San Raffaele University, Milan, Italy, <L. 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 (L1-14 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 BMD measurements 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 Giri2, Renuka Ramakrishnan?, James Hayden?, Lynda Brooka,
Urmi Das?, M Zulf MughalP, Peter Selby<, Poonam Dharmaraja,
Senthil Senniappan?

2Alder Hey Children’s Hospital, Liverpool, UK; PRoyal Manchester
Children’s Hospital, Manchester, UK; <Manchester 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 > 50 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 X 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®, Marina Di Marco?, lain Horrocks?,
S Faisal Ahmed®, S C WongP®

aGlasgow Neurosciences Research Group, Royal Hospital for Sick
Children Yorkhill, Glasgow, UK; PEndocrinology 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 >14 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 naive ambulant boys
<3 years. DXA and vitamin D level within 1 year of AF showed
TB BMC sps 0.1(—0.8, 1.0) and LS BMC sps —0.2 (—1.2, 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 (—0.2, 1.1) and LS BMC sps —0.1
(—0.6, 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 naive 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: T1ID had a mean Hb A1C of 10.7%1.6%,
receiving 1.08 £ 0.27 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 (49.06 -9.85 nmol/l vs 13.46 +6.69 nmol/l,
P=0.001). PYD/creatinine was significantly higher than controls
(12.64+4.31 nmol/mmol vs 2.90+1.50 nmol/mmol, P=0.001),
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-Tendera?

aDepartment of Pediatrics, Pediatric Endocrinology and Diabetes,
School of Medicine in Katowice, Medical University of Silesia,
Katowice, Poland; PDepartment 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 (r=0.245 vs leptin, r=0.245 vs
FAT%, r=—0.252 vs PMM%, and r=—0.245 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 and muscle 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
9.70+1.95 years., at second 13.94 +0.98 years. and at third 17.03 +
1.11 years. The corresponding bone ages were within a range of 1
years for chronological age. In all, mean sp score for trabecular
BMD decreased (from 0.77 +1.24 to —0.32+1.12), whereas mean
cortical BMD increased (from —0.40+ 1.39 to 0.74+1.18). Mean
sD scores at first measurement for total (0.86 £ 1.12) and medullary
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cross-sectional area (CSA) (2.10 £ 1.17) were significantly elevated,
also at all further time points, but decreased with time (—0.802 and
—0.61 respectively; P<<0.001). In all patients, sb score for relative
cortical CSA (—1.324+01.16) 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 lliness in
Children with X-Linked Hypophosphatemia

Agnes Linglarta®, Melita Dvorak-Ewellc, Ayla Marshall<,
Javier San Martin<, Alison Skrinare

aPediatric endocrinology and French Reference Center for Rare
Disorders of the Mineral Metabolism, AP-HP, Bicétre Hospital, Le
Kremlin-Bicétre, France; PUniversity Paris Sud, Le Kremlin-Bicétre,
France; <Ultragenyx 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 from 1-
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 25 percentile and the
majority of girls under the 50 percentile for height. Scores on two
PROs, the PODCI and the SF-10 were > 1 sp 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.

166

P2-229

Comparison of the Response to Bisphosphonate
Treatment between Acute Lymphoblastic Leukaemia
and Osteogenesis Imperfecta Type |

Suma Uday, Anitha Kumaran, Nimasari Ginige, Sophia Sakka,
Vrinda Saraff, J Sahota, Nicola Crabtree, Nick Shaw,
Wolfgang Hégler

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, P=0.86).
The median height sps of OI group was significantly lower
compared to ALL group at the start of treatment (—1.38 vs 0.29,
P=0.001). Growth during therapy (A height sps) was not different
between ALL and OI groups (—0.28 vs 0.045, P=0.49).
Compared to baseline, the lumbar spine bone mineral apparent
density (LSBMAD) z-scores improved significantly in both groups
(ALL:—2.45 (range —3.6 to —0.90) to —0.45 (range —2.5t00.5),
P=0.005; OL: —2.70 (range —4.20 to —0.29) to —1.1(range
—2.15 to 1.17), P=0.003)). The 1-year change in LSBMAD z-
score during treatment was similar between groups (ALL 1.34, OI
1.64, P=0.92). However, at the end of 1-year of treatment the
median LSBMAD z-score in ALL patients (—0.45) was not
different from normal (zero), but that for OI was significantly
lower than normal (—1.1, P=0.010). Conclusion: LSBMAD
improvement in ALL is comparable to that in children with type I
Ol. 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.

P2-230

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 250HD.

Poster Presentations



Objective and hypotheses: The aim of this study is to evaluate
the relationship between 250HD and PTH, and define the level of
vitamin D deficiency in a paediatric population. Method:
Retrospective medical record of children (age: 0.1-18years,
n=193) who visited to EUMC and underwent simultaneous
measurement of serum 25-OHD and PTH levels was reviewed.
Results: Serum 250HD was positively correlated with serum
calcium (r=0.359, P<0.001), phosphorus (r=0.359, P<0.001).
The serum PTH was negatively correlated with serum 250HD
level (r= —0.406, P<0.001). The best inflection point of serum
250HD 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 250HD
<18.0 ng/ml was higher compared to children with 250HD
Z18.0 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 250HD
<18.0 ng/ml was lower compared to children with 250HD
=180 ng/ml (9.1 (5.6-10.5) mg/dl vs 9.4 (7.9-10.8) mg/dl,
P=0.0001). Median phosphorus level of children with 250HD
<18.0 ng/ml were lower compared to children with 250HD
=18.0 ng/ml (4.9 (2.3-7.8 mg/dl)mg/dL vs 5.2 (2.1-8.2) mg/d],
P=0.0460). The children with 250HD <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
250HD 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 1000 U/l). Cinacalcet 16 mg/d was given and parathor-
mone level decreased to normal at 4™ 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 5" month of
cinacalcet. Conclusion: Cinacalcet should be considered in
HVDRR patients who were not responsive to conventional
treatment.
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P2-232
Regulation of Bone Growth Via Ligand-Specific
Activation of Oestrogen Receptor «

Maryam Iravania, Marie Lagerquist®, Claes Ohlssonb,
Lars Savendahl?

aKarolinska Institute, Stockholm, Sweden; PInstitute 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 ERo.. Conclusion: Our data show that the oestrogenic effects
on bone growth and growth plate maturation are mainly mediated
via ERo. 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 22qll 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 pg
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 pg twice daily) is currently maintaining normocalcemia and
parents report a noticeable improvement in the motor function.
Conclusion: thPTH 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 Miyaie, Noriko Nishina2P, Masaki Takagid, Masahiro Gotoa,
Yukihiro Hasegawa?

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, GNASI gene loss-of-function mutations on
paternal allele were reported as responsible for POH. Unlike
other GNASI related diseases such as pseudohypoparathyroidism
la (PHPla) 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/PHPla 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 on TSH 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 GNASI 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
GNASI 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 (sp) age 18.57 (10.06) y, BMI x (y)
kg/m?). 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 Discove? Wi for fat, lean,
BMD and BMC was 0.76 kg, 0.83 kg, 0.02 g/cm~ 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 (42 sp) 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 (sp) difference between QDR2000 and Wi was — 1.5 (4.2) kg.
Mean BMD was 0.7-1.5 g/cmz; the mean (sp) difference between
QDR2000 and Wi was —0.02 (0.06) g/cmz; this difference was
increasing as BMD increased. Mean BMC was 0.78-3.8 kg;
independent of BMC the mean (sp) 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 Calcagno?, Giovanna Pala?, Anna Elsa Maria Allegrie,
Flavia Napolia, Nadia Fratangeli?, Maria Grazia Calevob,
Mohamad Maghnie?, Natascia Di lorgi@

2Endocrine Unit, Institute G. Gaslini, University of Genoa, Genoa,
Italy; PDepartment 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/cm®
and z-score), bone mineral content (TB-BMC, g), fat mass (FM%,
kg) and free fat mass (FFM kg) were obtained in 100 PT (n=42
females, n=>58 males, median age at study 6.7+1.3 vyears;
gestational age-GA-range 26-36 weeks) and 51 BT (n=28
females, n =23 males) healthy children. Patients underwent height
(HT sps), BMI sps and biochemical measures of 250HD, PTH,
CTx, BAP. 27 subjects (n=21 PT, n=6 BT) were intrauterine
growth restriction (IUGR) and 55 PT underwent prenatal steroid
prophylaxis. Forty-three children (n=20 PT and n=23 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 —0.16 and —0.39; all
P’s<0.04) and positively (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
Ps<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, JUGR 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 Dogan, ilyas Aydin, Sultan Kaba, Keziban Ash Bala,
Ozlem Giilpinar

aPediatrics, School of Medicine, Yuzuncu Yil University, Van,
Turkey; PPediatrics 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 Yiiziincii Yil University, Professor
Dr Dursun Odabas Medical Center between January, 2014 and
July, 2014. Results: Mean age was 2.1514.12 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, 8.09+1.52 mg/dl; mean
phosphor value, 4.24 £ 1.53 mg/dl; mean magnesium value 1.95 +
0.23 mg/dl; mean alkaline phosphatase value 838.23 - 627.86 U/l;
mean parathormone value, 314.82+310.76 pg/ml; mean creati-
nine kinase value, 173.58 -239.73 U/l; mean albumin value 4.05 +
1.41 g/dl; and mean 25 OH vitamin D level 5.52+3.20 ng/ml.
When VEP results were assessed, mean P2 latency was 177.39 £
37.87 (min-max: 115.80-228) in left eye whie 177.04932.30
(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 113.50£3.25 (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<, Minjing Zou<, Erdem Durmazd,
Huda BinEssa<, Ozlem Nalbantogluz, Roua A Al-Rijjal<, Brian Meyer,
Behzat Ozkan?, Yufei Shia

aDivision of Pediatric Endocrinology, Dr Behget Uz Children’s
Hospital, Izmir, Turkey; bCollege of Science and General Studies,
Alfaisal University, Riyadh, Saudi Arabia; Department 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-1o-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
CYP27BI 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 Dlo-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 T> C (p.R379R) in the last nucleotide of exon 7, a splice
donor site mutation (c.1215+2T> A) 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 T>C
and c.1215+2T>A were present together in two unrelated
patients, and caused exon 7 skipping. However, c¢.1215 T>C 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 ¢.1022-1037del16 and c.934_935del AC 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 CYP27BI gene. Conclusion: Four
novel mutations have been identified. Three of them caused
frameshift and truncated proteins. The silent c.1215 T>C 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 Weie, Ruth Elson?, Rachel Coxa, Karin Bradley®,
John Barton?, Michael Stevens<, Elizabeth Crowne2

aBristol Royal Hospital for Children, Bristol, UK; bBristol Royal
Infirmary, Bristol, UK; <University 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) (n=21, 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 (n=30, 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 prodigy® 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 (BMDy) =
BMC/total body BA,/height; Lumbar spine-BMD (BMAD;, 4)=
BMD;,.4 x (4/(wXwidth)). Analysis: students t-tests and
Pearson’s correlations (5% significance). Results: HSCT/TBI
survivors had lower total-BMD z-scores (—0.74 vs 0.19,
P=0.012), but were lighter (P<0.001) and shorter (P<0.001)
than chemotherapy only patients. Total-BMD correlated positively
with height-sps, weight-sps, fat and lean masses (all P<0.001). Size
corrected BMD showed no mean (sp) differences between HSCT
and chemotherapy-only patients: BMDy (0.089 (0.008) vs 0.086
(0.007), P=0.13); BMD;,_4 (0.38 (0.057) vs 0.37 (0.056), P=0.33).
There were no relationships between BMADt or BMDL, 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 BMADy or BMDy, 4 in HSCT/TBI
patients treated < or >8 years, and no relationships between
BMAD+t or BMDy, 4 with serum Vitamin D(p=0.13,p=0.21) or
presence of endocrine disorders (growth hormone deficiency
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(P=0.16, P=0.46), hypothyroidism (P=0.53, P=0.58), gonadal
failure (P=0.33, P=0.43)). 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 Germanab, Nira Koren-Morag<, Shmuel Levind,
Ze'ev Hochberge

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

Background: We have previously shown that bone age (BA)
assessment by SonicBone BAUS™, 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 sps and BMI sps. Results: A child’s height sps is
strongly and positively correlated with the SBA deviation from the
chronological age in the wrist (r*=0.30, P<0.0001), metacarpals
(*=0.29, P<0.0001), phalanx (r*=0.47, P<0.0001), and the
mean SBA (*=0.40, 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 r*=0.215, P=0.019 in girls but remains strong in
boys, (r*=0.304, P<0.0001). A child’s BMI sps is also positively
correlated with the SBA deviation from chronological age in the
wrist (?=0.25, p<0.0001), metacarpals (r*=0.17, p< 0.0001)
phalanx (*=0.13, P<0.001), and the mean SBA (*=0.22,
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.

P2-242

The Association of Attention Deficit Hyperactivity
Disorder and Autism Spectrum Disorders with the
Mean Platelet Volume and Vitamin D

Keziban Asli Bala?, Murat Dogan?, Tuba Mutluer, Sultan Kabaz?,
Oktay Aslan?, Nihat Demir, Lokman Ustyol?

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 and method:
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 TID and compare with type 2 diabetes (T2D).
Methods: A cross-sectional sample of diabetes patients, age 7 18
years on active follow-up between 1° January to 31" 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: n=115; 69.7%, T2D: n=>50; 30.3%).
Prevalence of dyslipidemia was 73.3% (n=121) and almost similar
in TID & T2D (71.3% vs 78.0%). T1D had lower mean age at
recruitment (13.61 years+2.58 vs 15.36 years+2.00; P<0.001)
and longer mean duration of diabetes (5.85+3.69 vs 2.82+2.12;
P<0.001) compared to T2D. Phenotypic distribution of dyslipi-
demia in T1D vs T2D, (LDL=2.6 mmol/l: 66.1% vs 70.0%;
P=0.719), (TG=1.7 mmol/l: 11.3% vs 42.0%; P<0.001),
(HDL <1 mmol/1:4.3% vs 12.0%; P=0.091). T1ID & T2D had
similar mean LDL (2.92+0.86 vs 3.01+1.06; P=0.56). Mean
HbA1lc was higher in T1D vs T2D (8.98% %1.96 vs 7.9% £2.27;
P=0.095). There were 31 (18.8%) patients aged <10 years, mostly
T1D (n=28; 24.3%), of which 67.7% had LDL =2.6 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.

P2-244
Diabetes Mellitus and Hypoparathyroidism in a Girl
with Mitochondrial Disease

Gonul Buyukyilmaza, Nazli Gonc?, Goknur Haliloglub, Beril Talime,
Alev Ozonz, Ayfer Alikasifoglua, Nurgun Kandemira

aDivision of Pediatric Endocrinology, Hacettepe University, Ankara,
Turkey; bDivision of Pediatric Neurology, Hacettepe University,
Ankara, Turkey; <Division 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. HbAlc was 10.2% (N: 4.5-6.2%). Insulin
was started, however repeated and frequent hypoglycemic
episodes required replacing insulin with diabetic diet alone.
HbAlc 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 HbAlc 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
133.5cm (<3 p) and BMI 12.2 kg/m* (<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.
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