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PL1

Paris, France

Recent Advances in the Genetics of Adrenal
Hyperfunction and Tumours
Jérôme Bertherat

Environmental Chemicals, Thyroid Hormone and
Human Intelligence
Barbara Demeneix
Paris, France

Thyroid hormone is the only hormone for which all babies
are screened at birth. This is because it has been known for
decades that the consequences of thyroid hormone insufﬁciency
during postnatal development, cretinism, are severe and
irreversible. However, the last 15 years have witnessed major,
and unexpected, insights how thyroid hormone acts during
prenatal brain development across vertebrates. For instance,
even mild maternal hypothyroidism or hyperthyroidism during
early pregnancy are associated with IQ loss and modiﬁed brain
structure in their children. Other recent insights include the
tight control of tissue thyroid hormone levels by deiodinases
and the existence of membrane thyroid hormone transporters
(THTs). Mutations in THTs are associated with Allen Dudley
Hernon syndrome, a severe form of intellectual and physical
disability. In parallel to this increased understanding, we are
witnessing an unprecedented increase in autism spectrum
disorders (ASD) incidence, often correlated with IQ loss.
Although, changes in diagnosis and awareness contribute to the
ASD increase, many authors consider that environmental
factors are implicated. Four arguments support this hypothesis.
First, numerous chemicals are found routinely in human
amniotic ﬂuid including, pesticides, plasticizers (such as
phthalates, BPA), nitrates, perchlorate, antimicrobials (such as
Triclosan), ﬂame-retardants, surfactants and mercury. Second,
many chemical categories are demonstrated thyroid hormone
disruptors. Third, prenatal exposure to many chemicals is
signiﬁcantly associated with IQ loss and/or increased ASD risk.
Fourth, chemical production has risen exponentially in the last
few decades, continually increasing exposure. I shall present
data on how we exploit the evolutionary conservation of
thyroid signalling to use transgenic Xenopus as a screening tool
for environmental chemicals affecting thyroid hormone signalling and brain development. I shall also consider the evidence
that interference with thyroid hormone orchestration of human
brain development could be implicated in the observed
increase in neurodevelopmental disease as well as in signiﬁcant
IQ loss at a population level, engendering enormous socioeconomic costs.
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There is a variety of unilateral adrenocortical tumors (ACT)
and bilateral nodular adrenal hyperplasias that can be responsible
for Cushing’ syndrome. Before puberty the most frequent are
adrenocortical cancer (ACC) or micronodular adrenocortical
hyperplasia (MiAH). The most classic form of MiAH is primary
pigmented nodular adrenocortical dysplasia (PPNAD), diagnosed
in more than two-third of Carney Complex patients. In adults
adrenocortical adenomas (ACA) and primary bilateral macronodular adrenal hyperplasia (PBMAH) along with ACC can
causes various level of cortisol dysregulation, ranging from non
secreting tumors to overt-Cushing. Recently, genomics led to
spectacular and fast progress in the identiﬁcation of genetic and
epigenetic alterations of all type of ACT. Exome sequencing
identiﬁed somatic activating mutations of the catalytic subunit
of PKA (PRKACA) in ACA responsible for overt-Cushing.
Combining pangenomic snp analysis and whole genome
sequencing led to the identiﬁcation of inactivating germline
mutations of a new tumor suppressor gene, ARMC5, in PBMAH.
The identiﬁcation of ARMC5 as a gene frequently altered in adults
with PBMAH revealed the hereditary nature of this disease. The
use of combined genomics in ACC has shown alterations of key
driver genes like CTNNB1 (b-catenin), TP53, ZNRF3, and
demonstrated frequent epigenetic changes at 11p15 (IGF2 locus).
With these progress the alterations of the cAMP and the
Wnt/b-catenin signaling pathways are now clearly described.
Interestingly, activation of the cAMP pathway lead to benign and
small unilateral or bilateral tumors with a very high steroid
synthesis capacity causing overt-Cushing. On the other hand
activation of the Wnt/b-catenin signaling pathways seems to be
mostly observed in more aggressive tumors with a lower secretion
capacity. These progress offer not only new molecular tools for
genetic predisposition screening and molecular classiﬁcation of
adrenal causes of cortisol excess, but also open new perspectives for
therapeutic development.

PL3

Abstract unavailable.

PL4

“Genomic Imprinting and Evolution”
Robert Feil
Montpellier, France

Genomic imprinting in mammals is controlled by DNA
methylation. This essential epigenetic phenomenon mediates the
mono-allelic expression of about hundred autosomal proteincoding genes and hundreds of regulatory non-coding RNAs, such
that these become expressed from one of the two parental alleles
only. Although the ﬁrst imprinted genes were discovered less than
thirty years ago, given their key roles in fetal development,
homeostasis and brain functions, these exceptional genes have
been studied in great detail. For many, dosage is critical and
environmentally-induced or stochastic perturbations cause
disease. Evolutionarily, imprinting is a young phenomenon
which arose at the time that placentation became more important
for development with a growing dependence on maternal
resources postnatally. Amongst the youngest, most recently
evolved, imprinted genes many are imprinted in the placenta
only, and different studies have linked their expression to fetal
growth. The recent discovery of polymorphic imprinting in
humans suggests that the evolutionary process is still ongoing. The
underlying reasons are debated and different evolutionary theories
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have been proposed. Imprinting research evolves fast as well and
has boosted our understanding of endocrine and other imprintingrelated disorders. A challenge for the future will be to unravel the
relative importance of genetic versus epigenetic alterations in the
emergence of imprinted gene expression, and in its pathological
perturbation in animals and humans.
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Plenary Lectures

Symposia

S1.1

Innovative Therapies in Bone and Mineral Metabolism: Anti FGF23 in X-linked Hypophosphatemia
Thomas Carpenter
CT, USA

Background: Hypophosphatemia due to excess urinary
phosphate losses and rachitic bone disease occur in several related
disorders. The most common form of the heritable hypophosphatemic disorders, X-linked hypophosphatemia (XLH), is due to
loss-of-function mutations of the osteocyte/osteoblast protein,
PHEX. Reduced abundance of phosphate transporters on the
luminal surface of renal tubular cells in the syngeneic animal
model of XLH, and inappropriately normal (or frankly low)
circulating levels of 1,25 dihydroxyvitamin D (1,25D) are
characteristic of the disease. Thus currently available therapies
for XLH employ supplementation with phosphate and 1,25D.
Objective and hypotheses: Current replacement with phosphate and 1,25D is cumbersome, and fraught with complications.
As the excessive renal phosphate losses and reduced capacity to
maintain normal circulating 1,25D levels appear to be direct effects
of increased FGF23 activity, we hypothesized that inhibition of
FGF23 would serve to ameliorate the primary renal abnormalities,
and restore a milieu conducive to the restoration of mineralization.
Method: This talk will review potential strategies to improve
therapeutic outcomes for children and adults with XLH, focusing
on several clinical studies using an anti-FGF23 inhibitory antibody
(KRN23). Results: Administration of KRN23 every 2–4 weeks
corrects serum phosphate and improved 1,25D in adults and
children. Improved patient-reported outcomes have been documented in adults and radiographic improvement in rickets scores
is evident in growing children. Conclusion: Patients affected with
XLH would beneﬁt from a more effective and better-tolerated
therapy than the currently available approaches. Inhibition of
FGF23 activity using an anti-FGF23 inhibitory antibody appears
to be a safe and effective strategy to improve biochemical status,
rickets, and well-being for patients with this disorder.

S1.2

“Denosumab as an Alternative to Bisphosphonates in
Osteogenesis Imperfecta”
Eckhard Schoenau
Cologne, Germany

Osteogenesis imperfecta (OI) is a hereditary disease characterized by skeletal ﬁndings like increased fracture rate, deformed
long bones and vertebral compression fractures. Non-skeletal
ﬁndings include hypermobility of joint, hearing and dental
impairments and weakness of collagen involving structures like
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vessels and valves. Therapy is based on an interdisciplinary
approach including orthopaedic surgery to correct deformities,
physiotherapy to increase musclefunction and pharmacological
treatment. During the last two decades antiresorptive therapy with
bisphosphonates are more and more frequently used to treat
patients with moderate or severe types of OI. Bisphosphonates
bind permanently to the bone and stay there for many years or
decades. Bisphophonates are frequently used to treat osteoporosis
in elderly but they are only approved for the treatment of OI in
very few countries. When treating children special caution has to
be given to long term side effects. In the treatment of osteoporosis
concerns about impairments of bone remodelling after longtime
bisphosphonate treatment have been raised regarding occurrence
of pathological fractures (femur) and osteonecrosis of the jaw.
Recently the RANKL-Antibody Denosumab has become available
for the treatment of postmenopausal osteoporosis and is also
approved in a few other oncological indications with increased
bone resorption. A beneﬁt of the antibody might be the direct
interaction with the osteoclasts and a complete resorption after a
few months. Denosumab has been used in very rare indications in
children and has proven to be highly effective in reducing
osteoclastic activity. In a growing skeleton it seems that the risk of
a severe hypocalcemia after application is more prominent than in
adults and calcium has to be monitored closely and substituted
with high doses of oral calcium for a few weeks. A pilot trial of 1
year involving 10 severely affected OI children showed a higher
increase of areal bone mineral density (aBMD) than it was
achieved during the previous treatment with bisphosphonates. It
has to be kept in mind that it is not clear which would be the best
aBMD for OI patients. Special concerns have to be given to a
rebound hyper-calcemia and -calciuria at the end of the treatment
period which might cause nephrocalcinosis and calciﬁcation of
vessels and has to be studied in detail in the future.

S1.3

Advances in Treatment of Achondroplasia
Laurence Legeai-Mallet
Paris, France

Skeletal development is a temporally-regulated non-linear
process orchestrated by a complex genetic network that proceeds
via two distinct ossiﬁcation mechanisms, namely membranous
and endochondral ossiﬁcation. Genetic disorders of the skeletal
system affect both bone and cartilage formation from early fetal
development up to post-natal growth. Fibroblast growth factor
receptor 3 (FGFR3) is an important regulator of bone formation.
Achondroplasia is the most common form of dwarﬁsm; it involved
FGFR3 gene mutations, in which skull, appendicular and axial
skeletons are affected. The understanding of disease mechanisms
lead to targeted treatment. To date, the development of innovative
therapies to treat achondroplasia is expanding. Several potential
therapeutic strategies have emerged. Preclinical studies have been
carried out: e.g. C-type natriuretic peptide analog (BMN111),
intermittent PTH injections, soluble FGFR3 therapy, Meclozine,
Statin and pan-FGFR tyrosine kinase inhibitor (NVP-BGJ398)
treatments. Among the putative targets to antagonize FGFR3
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signaling, CNP (or BMN111) is one of the most promising
strategies. BMN111 acts as a key regulator of longitudinal bone
growth by down-regulating the MAPK pathway, which is activated
as a result of FGFR3 gain-of-function mutation. Today, BMN111
(vosoritide) is currently in clinical trial (phase 2) in pediatric
patients with ACH. The ﬁrst data show the improvement of the
growth velocity in children with ACH and support the further
development of vosoritide for the treatment of children with
achondroplasia with open growth plates.

S2.1

Determination of Autosomal Monoallelic Expression
in Thyroid Tissue Assessed by Whole-Exome and Bulk
RNA Sequencing: A Role in Thyroid Dysgenesis,
Autoimmunity and Cancer
Johnny Deladoey
Montréal, Canada

Background and hypotheses: Congenital hypothyroidism
due to thyroid dysgenesis (CHTD) is a disorder with a prevalence
of one in 4,000 live births, the cause of which remains unknown.
The most common diagnostic category is thyroid ectopy, which
occurs in up to 80% of CHTD cases. CHTD is predominantly not
inherited and has a high discordance rate (O92%) between
monozygotic (MZ) twins. The sporadic nature of CHTD might be
explained by somatic events such as autosomal monoallelic
expression (AME), given that genes expressed in a monoallelic
way are more vulnerable to otherwise benign heterozygous genetic
or epigenetic mutations. Objective: To search for complete (90%)
AME in normal and dysgenetic thyroid tissues. Method:
Aggregated analysis of whole-exome and bulk RNA sequencing
performed on two ectopic thyroids, four normal thyroids and the
human thyroid cell line Nthy-ori. Results: A median of 5,062
(range 2,081–5,270) genes per sample showed sufﬁcient numbers
of heterozygous SNPs to be informative. The median monoallelic
expression represented 22 (range 16–32) of the informative genes
for each thyroid sample. Examples of genes displaying AME are
FCGBP, ZNF331, USP10, BCLAF1 and some HLA genes; these
genes are involved in epithelial-mesenchymal transition, cell
migration, cancer and immunity. Conclusion: AME may account
for the high discordance rate observed between MZ twins and for
the sporadic nature of CHTD. Our ﬁndings have also implications
for other pathologies including cancers and autoimmune disorders
of the thyroid.

S2.2

Genetics of Thyroid Dysgenesis and Associated
Malformations
Michel Polak
Paris, France
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Thyroid dysgenesis (TD) is the most common cause of
congenital hypothyroidism in iodine sufﬁcient regions. TD
includes a broad spectrum of developmental anomalies varying
from absence of thyroid (athyreosis) to an abnormally located
thyroid (ectopy), small (hypoplasia) or asymmetric thyroid.
Thyroid dysgenesis is usually sporadic, but up to 2% of cases is
familial. Genetics of TD is complex and advances in developmental biology over the past two decades revealed monogenetic
forms of TD. But these monogenetic forms represent less than 10%
in TD and to date the discordance between monozygotic twins
remains unexplained. However, inheritance of TD is not based on
a simple Mendelian pattern and additional genetic elements might
contribute to the wide spectrum of observed phenotypes.
Accumulating evidence supports the view that the genetics is
complex, possibly on a polygenic/multifactorial or epigenetic basis.
Developmental biology allowed the identiﬁcation of candidate
genes (thyroid transcription factors) and broadened the spectrum
of associated malformations in Humans. Detailed phenotype of
patients, up-to-date technologies (high-throughput sequencing),
and relevant animal models are crucial to advance our knowledge
of the mechanisms in normal and abnormal thyroid development.
We will provide an update on known responsible genes, new genes
discovered in our laboratory and underlying mechanisms of TD.
Up-to-date technologies in genetics and biology will allow us to
advance in our knowledge and elucidate the enigma of TD. Our
work on TD is partly ﬁnanced, by the Fondation Jérôme Lejeune
for the study of thyroid dysgenesis of Down syndrome in murine
models, by Merck Serono France, Sandoz SAS France, Electricité
de France, Princess Grace de Monaco Foundation, by Fondation
Maladies Rares and by a national clinical research grant “PHRC”:
ClinicalTrials.gov Identiﬁer: NCT01916018.

S2.3

New Insights in Thyroid Development
Mikael Nilsson
Göteborg, Sweden

The mammalian thyroid gland stands out in comparison to
other organs as it develops from no less than three independent
anlagen that originate in anterior endoderm. The median or
central anlage present in the pharyngeal ﬂoor gives rise to the
thyroid bud or diverticulum that provides progenitors to the
thyroxin-producing follicular cells. Bilaterally, the ultimobranchial
bodies bud off from the inferior-most pharyngeal pouch. Until
recently those structures were considered merely as vehicles that
brought neuroendocrine C cells of neural crest origin to the
embryonic thyroid; by genetic lineage tracing in mice this concept
is now abandoned in favour of an endoderm origin of thyroid C
cell precursors, thus indicting that both endocrine cell lineages of
the thyroid are foregut derivatives. Defective development of the
midline primordium produces a spectrum of anatomical malformations collectively referred to thyroid dysgenesis, the most
common cause of congenital hypothyroidism in humans. Only few
of those patients have a mutation in today known thyroid

Symposia

developmental genes. The presentation will summarize the roles of
established and newly discovered genes in thyroid morphogenesis
before the pituitary gets control of the embryonic thyroid. A new
concept of thyroid growth reminiscent of branching in e.g. lung
development will be introduced. Deﬁcient C cell development has
no clinical phenotype, but transcription factors implicated in
embryonic growth and migration of C cell precursors from
endoderm may shed new light on the pathogenesis of medullary
thyroid carcinoma in children with MEN2B, which will be
discussed. Finally, in view of the possibility that the ﬁrst somatic
mutation in childhood papillary thyroid cancer may arise already
in the foetus or infant, recent progress in tracing oncogenically
mutant cells with a ﬂuorescent transgene, with the purpose to
investigate directly in the microscope putative interactions with
bystander normal follicular cells before tumorigenesis gets started,
will be presented.

S3.1

Sleep and Glycaemic Control in Children with Type 1
Diabetes
Karine Spiegel
Lyon, France

Rapidly accumulating epidemiologic and experimental evidence has indicated that insufﬁcient sleep, such as commonly
experienced in modern societies by all age groups, reduces insulin
sensitivity and impairs glucose metabolism in healthy adults, and
increases the risk of incident type 2 diabetes. Studies in type 1 or
type 2 diabetic adults show a link between reduced sleep quality or
duration and poor glyceamic control. While poor diabetes control
may impair sleep due to nocturia, nocturnal hypoglycemia
disrupting sleep and the need for night-time diabetes care, the
fact that prospective studies show a relationship between
insufﬁcient sleep and the development or aggravation of existing
type 1 or type 2 diabetes suggests the existence of an opposite
direction of causality. Studies that examined the link between
sleep and glyceamic control/glucose metabolism in pediatric
populations are scarce. Nevertheless, similarly to adult studies,
experimental and cohort studies have reported an association
between short sleep and insulin resistance in healthy
children/adolescents. No study used objective assessment of
sleep to examine the link between habitual short/poor sleep and
glyceamic control in type 1 diabetic children/adolescents. In this
presentation, we will show preliminary results from an ongoing
longitudinal study that uses both subjective and objective measures
of sleep to delineate which sleep characteristics (quality, duration,
regularity) best predicts glyceamic control in type 1 diabetic
children and adolescents. The magnitude of the associations
between sleep disturbances and glyceamic control in our sample
suggests that intervention studies aiming to pay a sleep debt
and/or improve sleep regularity may be clinically relevant.
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S3.2

Optimising Nocturnal Glucose Control in Children
with T1D: Therapeutic Implications
Thomas Danne
Hannover, Germany

Background: Nocturnal hypoglycemia is not regularly
predictable on the basis of a bedtime BG level and can only be
conﬁrmed by BG tests at regular intervals during the night or
continuous glucose monitoring (CGM). Objective and
hypotheses: A bedtime snack containing carbohydrate as well
as fat and protein may be useful in preventing nocturnal
hypoglycemia, but this should not be at the expense of high
overnight BG levels. In many individuals, a lowering of the insulin
dose after intense exercise should be considered to prevent
nocturnal hypoglycemia. Short- and long-acting insulin analogues
and continuous insulin infusion therapy may further decrease risk
for nocturnal hypoglycemia. Method: Availability of CGM results
in real-time (RT-CGM) to the patient with diabetes and immediate
corrections to keep glucose levels in range have been shown to
improve day and nighttime glycemic control more effectively than
‘blinded’ collection of data analyzed by a health provider
retrospectively. Flash Glucose Monitoring (FGM) is the newest
method of glucose testing that is seen as a hybrid between meters
and CGMs. Results: FGM does not have hypo- or hyperglycemia
alarms and will only provide a trend graph if it has been swiped in
the past eight hours. However, the IMPACT trial in adults with
type 1 diabetes has revealed signiﬁcantly lower rates of nocturnal
hypoglycemia also with FGM. While RT-CGM is beneﬁcial in both
patients using multiple daily injections and insulin pump users,
the latter combination is more effective for nocturnal glucose
control, particularly when combined with low glucose suspension
algorithms or predictive low glucose management. Recently the
success of conventional Real-Time CGM has led to the
development of hybrid and full closed-loop insulin delivery
systems, which have now reached the stage of clinical trials in
patients’ homes. These trials repeatedly showed optimized
nocturnal glucose control. A ﬁrst commercial device may be
available on the market as early as 2017. Conclusion: Diabetes
technology offers novel opportunities to optimize nighttime
glucose control and may eventually propel wide-spread adaptation
and reimbursement of devices for insulin delivery and glucose
monitoring.

S3.3

Optimizing Nocturnal Diabetes Control: Optimising
Insulin Delivery with New Technology: But Where is
the Evidence?
Roman Hovorka
Cambridge, UK

The use of insulin pumps is increasing particularly in the
paediatric population with between 50% to 74% pump users below
the age of 6 years. Real-time continuous glucose monitoring
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enables greater understanding of glucose excursions, provides low
and high glucose alarms, and facilitates more responsive insulin
dose adjustments. An enhancement of the sensor-augmented
insulin therapy pump is the low-glucose suspend (LGS) and
predictive low glucose management (PLGM) features reducing the
risk of hypoglycaemia in hypoglycaemia prone individuals. The
LGS function allows insulin to be automatically suspended for up
to two hours when sensor glucose falls below a present threshold.
The hypoglycaemia-prediction algorithms and automatic pump
suspension enable insulin delivery to be suspended when
hypoglycaemia is predicted. The Artiﬁcial Pancreas (closed loop
system) automatically delivers insulin according to real-time
sensor glucose levels, below and above preset insulin amount,
combining glucose sensor, insulin pump and a control algorithm,
to achieve as much as possible functionality of a healthy pancreas.
In youth, closed-loop prototypes have been tested extensively
under controlled laboratory conditions demonstrating reduced
risk nocturnal hypoglycaemia and increased time in target glucose
range. The risk of hypoglycaemia may be further reduced with the
use of bihormonal (also known as dual-hormone) closed-loop
systems delivering subcutaneous glucagon when hypoglycaemia is
observed or predicted. Pioneering home studies have been
performed to demonstrate beneﬁts during free living. Performance
of closed-loop systems is damped by variable and relatively slow
absorption of currently available rapid-acting insulin analogues,
which delays onset and prolongs insulin action. This may
attenuate daytime closed-loop performance due to rapid glycaemic
ﬂuctuations observed during meal-times and exercise, as reﬂected
by relatively better closed-loop glycaemic performance overnight
compared to daytime.

strategies. Method: There have been more than 20 patients
reported with autoimmunity associated with GOF STAT3. I will
review the clinical features of these patients and recent work from
our laboratory investigating the mechanism of immune dysregulation due to STAT3 GOF. Results: Patients with STAT3 GOF
present at a young age (average 4 years), usually with
autoimmunity of two or more organ systems. Cytopenias are the
most common autoimmune disease, and others include type I DM
(including neonatal onset), enteropathy, lung disease, thyroid
disease, and arthritis. The majority of STAT3 GOF patients have
short stature, for unclear reasons but possibly due to impaired
STAT5b signaling. Analysis of T cell populations shows decreased
peripheral blood regulatory T cells (Tregs). Recent studies from
our laboratory suggest impaired Treg differentiation and enhanced
Th17 differentiation directly caused by STAT3 GOF variants.
Therapies have included immune suppression, stem cell transplantation, and anti-IL-6R. Conclusion: STAT3 GOF is a cause of
early-onset autoimmunity. While the cause of immune dysregulation has not been fully elucidated, there are indications that
dysregulation of T cell differentiation may contribute to disease.

S4.2

Abstract unavailable

S4.3

S4.1

Activating Mutations in STAT3 Leading to Early-Onset
Multi-organ Autoimmune Disease
Megan Cooper
MO, USA

Background: Monogenic disorders of the immune system are
increasingly recognized as a cause of early-onset immune
dysregulation and autoimmunity. We recently identiﬁed 13
patients with a newly-described syndrome of early-onset
polyautoimmunity, including endocrinopathies, and immune
deﬁciency caused by gain-of-function (GOF) variants in the
STAT3 gene. STAT3 is a highly conserved transcription factor that
affects cytokine-induced changes in gene expression. Patients
bearing germline, loss-of-function STAT3 variants suffer from
recurrent infections. Somatic, gain-of-function (GOF) mutations
in STAT3 are associated with cancers. The identiﬁcation of earlyonset autoimmunity caused by germline STAT3 GOF variants thus
represents a third category of disease caused by alterations in
STAT3. Objective and hypotheses: The objectives of this talk
are to discuss this recently identiﬁed syndrome of STAT3 GOF
including review of clinical and immunological features of this
disorder, potential mechanisms of disease, and therapeutic
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Type 1 Diabetes: Lessons from nPOD Pathology and
Clinical Trials
Alberto Pugliese
Miami, Florida, USA

Type 1 diabetes (T1D) is considered chronic autoimmune
disease in which autoreactive T-cells and inﬂammation cause
severe loss of pancreatic beta cells. Insulitis, the pathologic
hallmark of T1D, is an inﬂammatory lesion consisting of immune
cell inﬁltrates around and within the islets. New research initiatives
and methodologies are advancing our understanding of pancreas
pathology. A major impetus to the ﬁeld has been given by the
institution of the JDRF nPOD (Network for the Pancreatic Organ
donor with Diabetes, www.JDRFnPOD.org); nPOD recovers and
provides pancreata from organ donors with T1D to the scientiﬁc
community and facilitates collaborative studies about the
pathogenesis and pathology of T1D. Studies by several nPOD
investigators have revealed the predominant cellular types that
inﬁltrate the islets, novel molecular aspects associated with
insulitis, and the coexistence of additional pathological abnormalities. While insulitis is a critical element of T1D pathogenesis, it
is present only in a modest proportion of islets at any given time,
even at diagnosis, with overall limited relation to disease duration.
Thus, the relative importance of insulitis as a determining factor of
diabetes symptoms at diagnosis may be overestimated; at the same
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time, growing evidence shows that beta cell loss at diagnosis is
more modest than previously thought, and co-existing beta cell
dysfunction may be a key contributor to insulin deﬁciency at
diagnosis. This recognition has relevance for the design of clinical
trials, as targeting the immune system only may have limited
therapeutic efﬁcacy. Combination therapies that promote both
immunoregulation and address beta cell dysfunction should be
more effective in treating this chronic disease process. It remains a
major goal to clarify the relation of insulitis with the dynamics of
beta cell loss and coexisting mechanisms of dysfunction, according
to clinical stage; such improved understanding is key to design
therapeutic strategies that target multiple pathogenic mechanisms.

S5.1

Wolfram Syndrome, a Prototype of ER Stress-Induced
Beta Cell Death
Fumihiko Urano
MO, USA

Background: Endoplasmic reticulum (ER) participates in so
many cellular tasks that trouble can ensue when it stops working
properly, including b cell death in type 1 and type 2 diabetes
mellitus. Despite the underlying importance of ER dysfunction in
b cell death during the progression of diabetes, there is no effective
treatment targeting the ER due to the complex etiologies of type 1
and type 2 diabetes. Objective and hypotheses: Our strategy for
overcoming this challenge is to focus on genetic forms of diabetes
in which mutations in single genes are involved in ER dysfunction
and disease manifestations. Method: Wolfram syndrome is a rare
autosomal recessive genetic disorder characterized by juvenileonset diabetes, optic nerve atrophy, hearing loss, and neurodegeneration. The prevalence is estimated at 1:200,000-1:700,000.
Caused by mutations in the WFS1 gene, Wolfram syndrome is
considered a prototype of human ER disease. Diabetes mellitus is
typically the ﬁrst manifestation, usually diagnosed around age 6.
We have recently shown that ER calcium depletion, followed by
subsequent increase in cytoplasmic calcium levels, is a common
molecular pathway altered in b cell models of type 1 and type 2
diabetes, as well as Wolfram syndrome. Results: We have recently
shown that ER calcium depletion, followed by subsequent increase
in cytoplasmic calcium levels, is a common molecular pathway
altered in b cell models of type 1 and type 2 diabetes, as well as
Wolfram syndrome. Conclusion: In this lecture, I will articulate
the role of ER stress in b cell dysfunction and death in Wolfram
syndrome and its relevance to type 1 and type 2 diabetes, and
discuss a therapeutic strategy targeting the ER for diabetes.

S5.2

Abstract unavailable
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S5.3

Activation of HSP 72: A Therapeutic Target for
Diseases Related to both ER Stress and Mitochondrial
Dysfunction
Mark Febbraio
NSW, Australia

Over the past decade, work from our research group has
demonstrated that over-expression or activation of the chaperone
protein heat shock protein 72 (HSP72; the inducible form of the
70kDa family of heat shock proteins) in skeletal muscle reduces
obesity-induced insulin resistance (for review see). These ﬁndings
led to the development of the small molecule activator of HSP72,
namely BGP-15 which, in pre-clinical studies, has proven to be
effective in the treatment of several diseases including type 2
diabetes, atrial ﬁbrillation and Duchenne Muscular Dystrophy.
While we originally ascribed the mechanism of action of HSP72
activation to preventing inﬂammation and endoplasmic reticulum
(ER) stress, we have recently shown that HSP72 is both necessary
and sufﬁcient to maintain mitochondrial structure and function in
the context of obesity and insulin resistance. These recent results
are most signiﬁcant as they suggest that HSP72 may be a
therapeutic target for not only T2D, but for conditions in which
mitochondrial function is impaired. Recent work on the role of
activating this pathway on both ER stress and mitochondrial
structure and function and its relationship to cellular function will
be discussed in this presentation.

S6.1

Long-term Consequences of Childhood Obesity: The
Impact of Genes and Lifestyle
Paul Franks
Malmö, Sweden

In most complex traits, susceptibility to certain risk exposures
and response to clinical interventions in is under genetic control, a
concept broadly termed “gene-environment interaction”.
Although in animals and in plants there is evidence supporting
this notion, in humans most evidence is conﬁned to rare
monogenic disorders. In complex diseases like type 2 diabetes
and obesity, interactions between genetic and environmental risk
factors are likely to begin very early in life, perhaps even preconception. Of the hundreds of published studies, several stand
out as having been replicated across diverse settings, although
most have not, and even those that are replicated often lack robust
evidence of mechanisms or causality. My lecture will begin by
overviewing the rationale and the approaches used to studies genelifestyle interactions. I will begin by focusing on early life risk
factors and the likely mechanisms of interaction between genes
and the early life environment. I will also overview some of the
evidence for gene-lifestyle interactions in type 2 diabetes and
obesity later in life. I will end by speculating on how research in
this ﬁeld might evolve in the next decade and how doing so might
lead to better disease prevention and treatment.
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S6.2

Early Childhood Life Style Intervention and Obesity
Outcome
Claude Marcus
Stockholm, Sweden

Background: Treatment of childhood and adolescent obesity
is rarely effective if “cure” i.e., BMI below the obesity range, is used
as the deﬁnition of success. However, results of obesity treatment is
much more effective if treatment is initiated in 6–7 years old
children. It is therefore urgent to develop interventions for young
children, both preventive and obesity treatment efforts. Results
from such interventions as well as preliminary results from
ongoing studies will be presented. Results: Population-based
prevention studies for young children such as Ideﬁcs, Primrose
and many others have shown limited results when weight has been
the main outcome. Improved parental knowledge about eating
habits has been reported and in some studies also short-term
effects on weight development have been observed. Early STOPP
(Stockholm Obesity Prevention Project) is an ongoing longitudinal
randomized controlled study from 1–6 years of age where obese
and overweight parents with 1 year old children are targeted. It is
well known that their children have a 5–10 times higher risk to
develop obesity early in life. Promising results from the ﬁrst 2–3
years of the intervention based on MI delivered support regarding
sleep, physical activity and eating habits provided by health
coaches will be presented. It is also unclear if obesity treatment is
effective in young children, 4–5 years old. Preliminary results from
the More or Less study where parents to 4–5 years old children
with obesity are randomized to either to a program focused on
parental skills or to standard care will also be presented.
Conclusion: Taken together, the effectiveness of published
interventions is limited and we need to learn and accept from
these studies what is ineffective so we don’t repeatedly carry
through the same ineffective studies only because we hope it will
work – next time. However there are some promising interventions indicating that it is possible to reduce overweight and obesity
at an early age.

healthful energy balance behavior, we need insight in the ‘causes of
the causes’, i.e. in why children and their parents eat too much and
move too little. Energy balance-related behaviors (sufﬁcient
healthy physical activity, healthy eating, and less sedentary time)
are a result of personal motivations and abilities, and contextual or
environmental opportunities. It is not personal determinants or
environmental opportunities that make a difference; it is
mediation and interaction between and across these ‘causes of
the causes’ that drive healthful behaviors. To effectively encourage
and facilitate healthful energy balance beahviors, health promotion
efforts (to improve motivation and abilities), as well as health
protection efforts (to make the healthy choice the default choice)
are needed. Such an integrated approach needs to be supported by
participation of the main stakeholders in all phases of intervention
and policy development, implementation and evaluation. Such
integrated prevention approaches have and are being developed
and tested across Europe. In this presentation the rationale, data,
results, ongoing efforts for cross-European research will be
presented - such as the European Commission funded ENERGY
(EuropeaN Energy-balance Research to prevent excessive weight
Gain among Youth), and SPOTLIGHT (Sustainable prevention of
obesity through integrated strategies) projects, as well as results
from the European DEDIPAC (Determinants of DIet and Physical
ACtivity knowledge hub) joint action.

S7.1

Abstract unavailable
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Abstract unavailable
S6.3

Childhood Obesity Prevention: What Do We Need and
How Are We Doing? A European Perspective
Johannes Brug
Amsterdam, The Netherlands

S7.3

The Role of GPR101 in Human Growth
Constantine Stratakis, Fabio Faucz, Giampaolo Trivellin
Bethesda, USA

The worldwide prevalence of overweight and obesity has been
steadily increasing, also among children and adolescents, and has
reached alarming pandemic proportions in Europe and elsewhere.
Childhood overweight is a main predictor of adult overweight and
obesity. Obesity treatment is largely ineffective, and a still stronger
focus on primary prevention is needed. Such prevention should
take a population and a life course approach and should focus on
promoting healthy energy balance-related behaviors rather than
weight management or weight loss. To encourage and facilitate
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We recently showed that Xq26.3 microduplications are
associated with early childhood-onset gigantism, a condition we
named X-linked acrogigantism (X-LAG). Patients with X-LAG
present with mixed GH/PRL secreting pituitary macroadenomas
and/or hyperplasia. The original smallest region of overlap for the
microduplications included 4 coding genes, of which only one, an
orphan G protein-coupled receptor named GPR101, was highly
expressed in tumors. A single patient with GPR101

Symposia

microduplication only was recently reported: this proves that
GPR101 overexpression alone may cause gigantism. GPR101 was
found to be expressed at very low levels or was not expressed in
almost all adult human tissues examined, with the exception of
speciﬁc regions of the brain, including the nucleus accumbens.
High expression of GPR101 was observed in the human fetal
pituitary but not in adult pituitary tissue and in pituitary tumors
other than those with Xq26.3 defect. In contrast to human tissues,
adult pituitaries of both rhesus monkey and rat expressed GPR101.
However, the pituitary cell type expressing this receptor differs:
gonadotrophs in monkeys and somatotrophs in rats express
GPR101. In the developing zebraﬁsh embryo, GPR101 showed a
bimodal expression pattern: expression levels progressively waning
during the ﬁrst cell divisions (presumably representing maternal
transcripts) and then gradually rising with the appearance of the
ﬁrst somites. Beginning at 48 h post-fertilization a strong and
brain-speciﬁc staining including part of the hypothalamus and
pituitary was seen. These studies show that GPR101 is likely to be a
signiﬁcant regulator of growth; the brain is the major site of
GPR101 expression across different species, although divergent
species-speciﬁc expression patterns are evident, especially concerning the pituitary. Differences among species might reﬂect their
different growth, development and maturation patterns. It is also
interesting to note that the highest GPR101 expression levels in
adult human tissues were observed in the nucleus accumbens,
which plays an important role as the reward center, hinting that
GPR101 might also be involved in the regulation of food seeking
behaviors, in addition to growth and/or puberty.

S8.1

Novel Function of Pituitary Stem Cells during Organ
Homeostasis
Cynthia Lilian Andoniadou
London, UK

Background: Using genetic lineage tracing in the mouse
pituitary, we previously revealed that SOX2 positive cells can act as
stem cells in vivo and contribute to all hormone-secreting cell
types during postnatal life. However, SOX2-expressing stem cells
are not the sole source of new endocrine cells, instead they
complement contribution from more committed cell types during
organ homeostasis. Objective and hypotheses: We seek to
determine key signalling mechanisms required to regulate organ
turnover, since their disruption can underlie disease states e.g.
organ failure or the formation of tumours. The WNT signalling
pathway plays critical roles in stem cell function of many organs
and pathway elevation in pituitary stem cells leads to tumours. Our
aim is to understand the function of the WNT pathway during
normal pituitary physiology, speciﬁcally if it is required for
proliferation and to identify sources of WNT signals. Method: By
combining genetic and molecular approaches we are able to
manipulate the WNT pathway in the pituitary and to label WNTresponsive cells and follow their fates. Results: We ﬁnd that
WNT-responsive cells contribute the major source of new cells to
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organ turnover. Unexpectedly, we uncover that SOX2-expressing
stem cells secrete WNT ligands, thus acting as critical regulators of
homeostasis in a paracrine manner. Conclusion: Pituitary stem
cells contribute to the organ both directly through the generation
of new cells, as well as indirectly through acting as essential niche
cells promoting proliferation of more committed cell types.
This represents a key step towards understanding the mechanisms
controlling stimulation of new cell generation in situ, with an
impact on future regenerative medicine approaches.

S8.2

Pluripotent Stem Cells in Endocrinology
Rudolph L. Leibel
USA

The ability to differentiate human embryonal stem cells (hESC)
and induced pluripotent stem cells (hiPSC) into virtually any cell
type has enabled the creation of cellular models of diseases for
which human cells are not readily accessible. Using these
strategies, we have examined the molecular pathogenesis of
monogenic forms of diabetes such as Wolfram’s syndrome and
various MODYs using stem cell-derived insulin producing cells
created from ﬁbroblasts of patients with these disorders. Our
recent development of a protocol for the generation of arcuatetype hypothalamic neurons from somatic cells of human subjects
has enabled us to study the neurobiology of disorders such as
Bardet-Biedl and Prader Willi syndromes, as well as disorders of
proconvertase 1 activity. Using Crispr/Cas, we have both corrected
beta cell and neuronal mutations in affected cell lines, and
introduced mutations into unaffected cell lines. Such experiments
allow the analysis of gene-gene interactions, the screening of
molecules that may mitigate speciﬁc cellular phenotypes, and
could ultimately provide transplantable cells for treatment of
disease.

S8.3

Hubs in the Pancreas
David Hodson
Birmingham, UK

Background: The arrangement of beta cells within islets of
Langerhans produces a gain-of-function in insulin release through
the generation of rhythmic activity patterns. A privileged role for
individual beta cells in orchestrating these responses has longbeen suspected, but not directly examined. Objective and
hypotheses: Identify and characterize a rare subpopulation of
beta cells tasked with pacemaking insulin release. Method:
Optogenetics, photopharmacology and photopainting approaches
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were used to functionally interrogate and label single beta cells
in situ within islets. Results: Specialized cells, termed hubs,
possess lowered expression of beta cell identity markers (Pdx1,
Nkx6.1, insulin etc) and are metabolically adapted, as evidenced by
increased expression of glucokinase and elevated mitochondrial
potential. Importantly, hubs are speciﬁcally targeted by proinﬂammatory and glucotoxic insults to induce widespread islet
dysfunction. Conclusion: The islet is wired by hubs, whose failure
may contribute to type 1 and type 2 diabetes. Importantly, the
ﬁnding that the beta cell population is heterogeneous has clear
repercussions for the de novo construction of islets from stem cells,
as well as treatment of diabetes.

S9.1

Long-term Health in Congenital Adrenal Hyperplasia:
Lessons from a National Study
Anna Nordenström
Stockholm, Sweden

Congenital adrenal hyperplasia (CAH) is lethal in its most
severe forms if not treated with glucocorticoids. However,
glucocorticoids may increase the cardiovascular and metabolic
morbidity. The long term outcome in CAH was studied using the
Swedish national CAH registry, 588 patients 335 females and 253
males, O80% with known severity of CAH; were compared with
100 controls per patient matched for sex, and year and place of
birth. Information on mortalty, cause of death, morbidity, and
psykosocial factors were derived through linkage of national
population-based registers. Subgroup analyses were performed
regarding sex, clinical severity (salt-wasting, simple virilising, nonclassic), CYP21A2 genotype (null, I2 splice, I172N, P30L) and
before and after the introduction of neonatal screening. Results:
The mean age of death was lower (41.2G26.9 vs 47.7G27.7 years
(P!0.001). The hazard ratio of death was 2.3 (1.2–4.3) in males
and 3.5 (2.0–6.0) in females. The causes of death were adrenal
crisis (42%), cardiovascular (32%), cancer (16%), and suicide
(10%). Metabolic disorders (OR 3.9), and cardiovascular disease
(OR 2.7) were increased. Both men and women had more
disability pension (OR 1.5) and sick leave (OR 1.7). The men more
often had long lasting employment (OR 3.1). Men were more often
(OR 1.6) while women were less often married (OR 0.7). Patients
had children less often (OR 0.3). Women with salt-wasting (SW)
CAH had completed primary education less often (OR 0.3), this
was not explained by neonatal salt-crisis or hypoglycemia since the
men did not differ from controls. Men and women in the less
severe I172N genotype group were more likely to have an
academic education (OR 1.8) and SW women were more likely to
have an income in the top 20 percentile (OR 2.0). Both males and
females had an increased psychiatric morbidity. In particular, the
risk of substance misuse was increased with OR 2.8 in females and
1.9 in males and appeared most common among the girls and
women with the most severe null genotype (OR 5.5). The risk
of stress and adjustment disorders was doubled (OR 2.1).
Conclusions: CAH was associated with excess mortality due to
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adrenal crisis despite diagnosis and treatment. The salt-wasting
phenotype seemed to have a worse outcome not only before the
introduction of neonatal screening. Our studies show important
outcome differences regarding education, employment, marriage
and fertility depending on sex and severity of CAH. The
mechanisms behind this and the increased risk for sick leave or
disability pension in both men and women should be identiﬁed to
improve medical and psychological care. Late diagnosis may
explain some of the ﬁndings. Those born before the introduction
of neonatal screening were more affected, which may be explained
by the higher age.

S9.2

Recent Advances in CAH: New Approaches to
Glucocorticoid Replacement
Richard Ross
Shefﬁeld, UK

Adult CAH patients have poor health outcomes and these in
part relate to the method of glucocorticoid replacement in children
and adults. Life-saving glucocorticoid replacement was introduced
in the 1950s and the majority of children are treated with
immediate release hydrocortisone whereas adults are treated with
a mixture of hydrocortisone, prednisolone, prednisone and
dexamethasone from one to four times daily and in circadian
and reverse circadian regimens. Despite these personalised
glucocorticoid treatments adult patients remain shorter than the
normal population, have an increase in obesity and osteoporosis
and impaired fertility and QoL. There are two major challenges in
glucocorticoid replacement for CAH patients; prescribing the
correct dose and replicating the cortisol circadian rhythm. At the
present time there are no paediatric dose speciﬁc formulations of
glucocorticoids making it challenging to titrate therapy in
neonates and infants. Cortisol has a distinct circadian rhythm
with low levels at night, rising in the early hours of the morning,
peaking on waking, and declining over the day to low levels in the
evening. Loss of this diurnal rhythm in CAH results in an early
morning rise in androgen levels which is not controlled with
current therapy. New technologies are being developed that deliver
more physiological glucocorticoid replacement including a
paediatric dose speciﬁc formulation, Infacort, hydrocortisone by
subcutaneous pump, and Chronocort a delayed and sustained
absorption hydrocortisone formulation that replicates the overnight proﬁle of cortisol. Infacort is a multi-particulate hydrocortisone formulation with taste masking provided in doses of 0.5, 1, 2
and 5 mg that is bioequivalent to currently available immediate
release hydrocortisone. Subcutaneous hydrocortisone infusions
using insulin technology have been demonstrated to improve
control of CAH in small case series. Chronocort has been shown to
improve androgen control of adult patients with CAH in a phase 2
clinical trial. Future work will focus on optimising glucocorticoid
replacement in CAH patients from birth to old age and
demonstrating these treatments improve health outcomes.

Symposia

S9.3

Recent Advances in CAH: Treatments Saving GC
Exposure
Richard Auchus
MI, USA

Background: Glucocorticoid therapy in 21-hydroxylase
deﬁciency (congenital adrenal hyperplasia, CAH) both replaces
the cortisol deﬁciency and reduces adrenal androgen production.
Androgen control, however, often requires supraphysiologic
and/or nocturnal glucocorticoid exposure. Chronic treatment in
this manner contributes to long-term complications observed in
CAH cohorts, including high rates of obesity, low bone density,
glucose intolerance, skin fragility, and excess mortality. While
cortisol replacement remains mandatory, alternative non-glucocorticoid agents to control androgen excess are desirable.
Objective and hypotheses: We have explored 2 conceptually
distinct approaches to lower adrenal androgen production in
phase I trials: blockade of androgen synthesis and antagonism
of corticotropin-releasing factor (CRF) action. Method: The ﬁrst
study included 6 women with classic CAH and serum
androstenedione (AD) O1.5x the upper limit of normal
(O12 nmol/l). These participants received 100 mg and 250 mg
of the CYP17A1 (17-hydroxylase/17,20-lyase; P450c17 or P450
17A1) inhibitor abiraterone acetate (AA) for 6 consecutive days in
sequential cycles of 100 or 250 mg/d. The second study employed a
ﬁxed-sequence single dose of 0, 300, or 600 mg of the CRF type 1
receptor antagonist NBI-77860 in 8 women with classic CAH.
Results: In the AA study, mean ﬁrst-morning AD for days 6 and 7
normalized in 5 of 6 participants at 250 mg/d. First-morning AD
normalized in all participants on day 7 at 250 mg/d, and AD
remained normal 2 to 8 h on day 6 at both doses. Testosterone (T)
and its metabolites fell in parallel; hypertension and/or
hypokalemia were not observed. In the NBI-77860 study,
reductions of adrenocorticotropin and 17-hydroxyprogesterone
were conclusively demonstrated in half of participants. Responses
strongly correlated with drug exposure, providing evidence of
target engagement. Conclusion: These studies demonstrate proofof-concept for combination therapies using physiologic glucocorticoid dosing plus an agent to attenuate androgen production.
Long-term studies of these and related drugs in children and adults
with CAH are necessary to determine if these strategies are
superior to conventional glucocorticoid therapy alone.

S10.1

Glucose Metabolism and Management in Premature
Babies
Kathryn Beardsall
Cambridge, UK

Increasing numbers of infants are being born very preterm.
These infants require intensive care and have a high risk of
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mortality and morbidity which has been associated with both
hyperglycaemia and hypoglycaemia. In utero, glucose levels are
normally maintained between 4–6 mmol/l, but infants born
preterm are exposed to signiﬁcant periods of both hyperglycaemia
and hypoglycaemia. Early postnatal glucose control may be an
important modiﬁable risk factor for clinical outcomes. However
challenges remain in reducing hyperglycaemia without increasing
hypoglycaemia. Many physiological parameters are monitored
continuously to prevent wide ﬂuctuations and the development of
real time continuous glucose monitors provides the opportunity to
monitor glucose levels in the same way. Managing glucose control
in the preterm infant is also challenging due to the marked
variability in insulin sensitivity between babies. The development
of computer based algorithms, that can use the wealth of data
obtained from the frequent glucose levels obtained by continuous
glucose monitoring, could provide for individualized guidance on
insulin treatment. We have used the combination of real time
CGMs alongside a computer based algorithm to manage preterm
infants: to reduce the prevalence of hyperglycaemia without
increasing the risk of hypoglycaemia. This will help determine the
impact of different strategies for nutritional management and
glucose control, and what is ‘optimal’ glucose control. It will be
important to address the potential impact not just on short term
outcomes but on longer term health.

S10.2

The gonadotropic axis in premature babies
Leo Dunkel
London, UK

Background: The transient postnatal activation of the
hypothalamic-pituitary-gonadal (HPG) axis, also called “minipuberty,” is a phenomenon during which gonadal hormone levels
increase up to adult levels. Results: In boys gonadotropin and
testosterone levels peak at one moths of age and are signiﬁcantly
higher in preterm than in full-term boys. Simultaneously, there is
penile growth and the levels of prostate speciﬁc antigen increase,
indicating increase in androgen effects. In preterm girls, FSH levels
are extremely high after birth, but they decrease to similar levels
as in full-term girls around the term age. Interestingly, when
gonadotropin levels are assessed against postmenstrual age (i.e.,
age from the last menstruation of the mother) rather than
chronological age (i.e., time from birth) the gonadotropin levels in
premature infants actually decline to similar levels as in full-term
infants at the same developmental stage suggesting that the
duration of “minipuberty” is developmentally regulated. In girls,
the decrease in FSH from its peak is associated with the maturation
of antral follicles and increase of the follicle-derived AMH levels.
Estradiol levels are higher in girls than in boys, but in girls the
levels vary and do not display a similar uniform peak at one month
as male testosterone levels. The growth of estrogen responsive
target tissues (i.e., mammary glands and uterus) are maximally
stimulated in full-term girls at birth by the high intrauterine
estrogen whereas in preterm girls, the growth of the mammary
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glands and the uterus are positively correlated with estradiol levels.
Conclusion: The possible long-term signiﬁcance of the observed
differences in minipuberty between full-term and preterm infants
requires further studies. These should include effects on
reproductive development, childhood growth, bone mineralization, childhood psychosexual development, timing of puberty,
sexual behaviour, and reproductive capacity in adulthood.

S10.3

The Mineralcorticoid System and its Implications for
Neonatal Adaptation in Premature Babies
Laetitia Martinerie
Paris, France

Background and hypothesis: The neonatal period is
characterized by high urinary sodium loss, most notably in
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preterm infants that questions the ability of the mineralocorticoid
pathway to maintain sodium homeostasis. Results: We have
demonstrated that neonatal sodium wasting is associated with a
physiological renal aldosterone resistance in relation to a low renal
mineralocorticoid receptor (MR) expression at birth in full-term
infants, both in humans and mice, along with a down regulation of
other mineralocorticoid signaling key-players. Moreover, very
preterm infants present with defective aldosterone secretion while
the kidney remains sensitive to aldosterone action owing to
transient MR expression in the distal tubule during this period.
Conversely, high circulating cortisol/corticosterone levels along
with detectable renal glucocorticoid receptor are present at birth,
consistent with functional glucocorticoid-signaling pathway both
in preterm and full-term newborns. Conclusion: Thus, the
neonatal period is characterized by defective mineralocorticoid
signaling from two different mechanisms in preterm and full-term
newborns, whereas renal glucocorticoid signaling is functional and
very likely implicated in fetal programming. These results open
new therapeutic possibilities for preterm infants in order to
prevent from sodium wasting.
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Novel Advances & Controversies in
Paediatric Endocrinology

NA2.1

De.Coding Obesity – Control of Metabolism by the
Noncoding Transcriptome
Jan-Wilhelm Kornfeld
Cologne, Germany

NA1.1

Abstract unavailable.

NA1.2

Intrauterine Imaging Strategies for Bone Disease
Yasemin Alanay
Istanbul, Turkey

Background: Fetal skeleton develops early in the fetal period.
The appendicular and the axial skeleton undergo a programmed
pattern of endochondral ossiﬁcation, whereas the calvarium and
portions of the clavicle and pubic bone ossify via membranous
ossiﬁcation. Disruption of the molecular mechanisms ﬁne-tuning
this process leads to osteo-chondrodysplasias (skeletal dysplasias)
or dysostoses, namely genetic skeletal disorders. The 2015 revision
of the Nosology and Classiﬁcation of Genetic Skeletal Disorders
provides a list of 436 disorders in 42 groups, and 364 related genes.
Objective and hypotheses: Diagnosis of prenatal-onset genetic
bone diseases mandates radiographic, clinical and molecular
assessment. The combined use of these methods is essential for
appropriate counselling of the parents. Information regarding the
severity and natural history of an individual disorder is critical for
the families and medical care providers. Method: In general,
prenatal ultrasound (US) is currently the accepted modality for
fetal assessment. Lethality should be determined based on US
parameters and/or by molecular diagnosis. Those with a nonlethal condition may further be described as mild or severe. First
trimester US, usually used for aneuploidy screening can identify
severe, usually lethal skeletal dysplasias. Others are detected in the
late second trimester, the remaining diagnosed in the third
trimester or at birth. Imaging strategies have evolved in the last
decade. Three-dimentional (3D) US is helpful in depicting and
characterisation of the speciﬁc entity. Fetal magnetic resonance
imaging (MRI) has also been documented to be useful for analysis
of fetal spine and concurrent malformations. The most recent
method is using 3D reconstructions of low dose computerized
tomography images for prenatal evaluation. Results: The
diagnosis of a genetic skeletal disorder is ideally made in the
prenatal period to ensure accurate genetic counselling and provide
a management plan before and after delivery. Imaging strategies
are discussed with respect to possible outcome.
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The pervasiveness of noncoding transcription has revolutionized our understanding of gene regulation. Although not yet fully
catalogued in terms of numbers, mammalian genomes express a
broad spectrum of, small and long, noncoding RNAs. Whereas
small noncoding RNAs like microRNAs and their role in energy
metabolism and glucose handling are rather well understood, we
have little understanding concerning the metaboregulatory
properties of those 10,000s of long noncoding RNAs (lncRNAs)
encoded in mammalian genomes. To adress this, we applied deep
next-generation sequencing to quantify the expression of lncRNAs
in two mouse models of obesity and insulin resistance.
Intruigingly, we observed the majority of hepatic lncRNAs being
downregulated in obese animals, whereas fasting increased
lncRNA expression. Using in silico motif enrichment and ChiPSeq analyses in coding versus noncoding gene promoters, we
observed that noncoding promoters are enriched for binding
events of smallMafs, a repressive class of transcription factors.
Crucially, hepatic overexpression of smallMafs mimicked the
obesity-evoked downregulation of the noncoding transcriptome
and caused disturbancies in hepatic lipid handling, whereas
antisense-nucleotide-mediated depletion of small Mafs prevented
diet-induced obesity. Collectively, we here identiﬁed a novel
signaling circuit coupling obesity-evoked changes in signal
transduction to global regulation of the Noncoding
Transcriptome.

NA2.2

Abstract unavailable.

CON1.1

Abstract unavailable.
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CON1.2

Surgical Management of DSD: New Insights
Sarah Creighton
London, UK

Traditional medical management of children born with
atypical genitals includes genital surgery during early childhood.
Young children cannot give informed consent and surgery is
usually undertaken after a decision made by the multidisciplinary
team with parental input. Long-term outcomes are uncertain and
there is scanty research supporting the beneﬁts of surgery on
physical or mental well-being. Adult patients clearly describe the
distress of multiple genital operations during childhood and
repeated genital examinations. In addition small but increasing
numbers of adolescents are now seeking to reassign gender and
previous childhood genital surgery compromises this ﬂexibility.
However the impact on a family of a child with unexpectedly
atypical genital anatomy should not be underestimated. Families
ﬁnd adjustment to the birth of such a child challenging and genital
surgery is often the only or at least the main treatment option
discussed. Many multidisciplinary teams are led by surgeons
committed to genital surgery. In addition complex invasive
surgery may be reimbursed at high tariffs for health care providers.
Psychological support – although less costly – is often patchy or
unavailable. Whilst parents may prefer to defer genital surgery
until their child is old enough to take part in the decision making
process, they may also feel ill-equipped to negotiate the undoubted
challenges of childhood until that time. Credible non-surgical
pathways with ongoing psychological support for the family
currently do not exist. Current debate about the role of genital
surgery is moving from clinical outcomes into the arena of human
rights. It is probable that future decisions about normalising
genital surgery will not remain in the hands of clinicians.
Regardless of when this may happen, action must be taken now
to develop and introduce non-surgical pathways as a matter of
urgency. Parents need on-going support to acquire the skills and
conﬁdence to understand complex medical information, to be able
to talk about genital differences and to de-medicalise sex and
gender diversity. Without such support and given a choice
between surgery and nothing, parents are still likely to choose
genital surgery as the best – indeed perhaps the only – possible
treatment option for their child.

CON1.3

Psychological Challenges
Franco D’Alberton
Bologna, Italy

The new care paradigm for DSD promoted by the Chicago
Consensus of 2005 raised many psychological challenges, the most
important being the way decisions regarding the sex of rearing and
diagnosis communication are made. The traditional care
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paradigm, sustained by a binary sex categorization, suggested
that for newborns, the decision about the sex of rearing should be
made as soon as possible and no later than 18 months of life and
that little should be said to the involved person in order to limit the
potential effects of psychic trauma. New trends in DSD care are
based on a more open conceptualization of gender, like in a
bimodal continuum, where the subjective experience of the person
and their full acknowledgement of their condition plays a major
role. Moreover, experience has shown us that gender changes may
happen in any stage of life. The decision about the sex of rearing of
a newborn with a DSD challenges our knowledge, our ethical and
moral certainties, our beliefs and personal opinions. Effective team
work is necessary in order for individuals not to be overwhelmed
by such a difﬁcult process, maintaining the capacity to think
together, thus avoiding shortcuts such as returning to previous
ways of thinking. It is very important that healthcare operators
work together, sharing their doubts, uncertainties and discussing
the pros and cons of the possible choices in order to be able to help
parents to cope with the new and unexpected situation. The aim of
this close collaboration between specialists, beginning from birth
or time of diagnosis, is to provide people living with DDS with the
opportunity to live in an environment which is able to support the
development of their personal, social and sexual identity as far as
possible.

CON1.4

An Ethicist’s Viewpoint
Clsssaudia Wiesemann
Göttingen, Germany

Decisions for children not able to consent must aim at
promoting the well-being of the child and future adult and
minimize physical and psychosocial risks. In atypical sex
development, well-being is a complex category comprising
physical and psychosocial health (present as well as long-term).
The child has a right to a gendered identity, bodily integrity,
fertility, quality of life including sexual life, and mental health.
However, patient well-being is a normative concept and,
depending on how it is interpreted, conﬂicts of interests may
arise. Parents need psychosocial support to cope with the stress
caused by their child’s medical condition. The child should be
encouraged to participate in decision-making as early as possible,
dependent on the child’s level of maturity and age. Children
acquire decision-making competency between the ages of 10 and
14 and, if competent, must be addressed as relevant moral actors
because of the highly personal nature of the issues at stake. In
general, irreversible treatments with no direct health beneﬁt
should be postponed in order to leave options open for the future
until the individual has capacity to consent.

Novel Advances & Controversies in Paediatric Endocrinology

Henning Anderson Award

suppression of Pdx1, Foxa2, Arx1 and Irx1 indicates early
disruption of both b and a cell differentiation. Conclusion: This
is the ﬁrst report on KCNQ1 mutations causing monogenic PND
and HHI. Further deep investigation is necessary for better
understanding of the molecular pathways linking these KCNQ1
mutations to early-onset b cell dysfunction in humans.

HA1

KCNQ1 Mutations Cause Both Neonatal Diabetes and
Hyperinsulinemic Hypoglycaemia of Infancy
Lei Lianga, Shiqi Jiab, Sebastian Frohlerb, Peter Kühnenc,
Oliver Blankensteinc, Winfried Krilld, Semik Khodaverdid, Aidi Caoa,
Oliver Hummelb, Nancy Elbarbarye, Khalid Hussainf, Jacob Voelklg,
Wei Chenb, Maolian Gonga,b, Klemens Railea,h
aExperimental and Clinical Research Center, Charité, Berlin,
Germany; bMax-Delbrück-Center for Molecular Medicine, Berlin,
Germany; cInstitute for Experimental Paediatric Endocrinology,
Charité, Berlin, Germany; dDepartment of Paediatrics, Klinikum
Hanau, Hanau, Germany; ePaediatric Endocrinology and Diabetology, Ain Shams University, Cairo, Egypt; fDevelopmental Endocrinology Research Group, CMG Unit, UCL Institute of Child
Health, Great Ormond Street Hospital, London, UK; gDepartment of
Physiology, University of Tübingen, Tübingen, Germany;
hDepartment of Pediatric endocrinology and Diabetology, Charité,
Berlin, Germany

Background: Mutations in genes involved in insulin secretion
or regulation of b cell identity cause both persistent neonatal
diabetes (PND) and hyperinsulinemic hypoglycemia of infancy
(HHI) pinpointing shared pathogenic mechanisms. KCNQ1
encodes a potassium channel protein, Kv7.1, which is a voltagegated potassium channel expressed in cardiac tissue, pancreas,
inner ear neurons, and other tissues. Variants in or nearby to
KCNQ1 were linked to risk for both long QT syndrome (LQTS)
and type 2 diabetes (T2D). Patients and methods: We
performed exome sequencing in one child with PND and his
consanguineous parents and subsequent sanger sequencing of
KCNQ1 in additional 90 children with diabetes or HHI of
unknown origin. We detected overall three KCNQ1 gene
mutations in the child with PND (R397W, homozygous) and
two children with HHI (G292D and splice-site mutation with
complete deletion of E13, both heterozygous). Overexpressing
these variants, we analysed insulin secretion and gene expression
in a glucose-sensitive mouse b cell line. Moreover, we characterized morphological changes and gene expression in pancreas
and islets of Kcnq1 knock out versus wild type mice. Results and
discussion: Overexpression of the KCNQ1-PND variant R397W
in b cells suppressed, while that of the G292D-HHI and E13DelHHI variants increased basal and glucose-stimulated insulin
secretion; ﬁndings consistent with respective human phenotypes.
Following overexpression of R397W, high MafB and Pax6
expression points to loss of b cell identity. Dedifferentiation or
transdifferentiation of affected b cells are possible molecular
mechanisms for diabetes and defective insulin secretion. In
contrast, induction of Pdx1 by both HHI mutations (G292D &
E13 del) suggests increase of b cell mass and insulin secretion. In
Kcnq1 KO mice, b cell mass was reduced by 35% and a consistent

55th Annual Meeting of the ESPE

HA2

BOREALIN Mutations in Thyroid Dysgenesis Reveal a
New Function of this Protein in Cell Adhesion and
Migration
Aurore Carréa,b, Athanasia Stoupab,c, Dulanjalee Karyiawasama,c,
Manelle Gueriouzb, Cyrille Ramonda, Sébastien Gaujouxd,
Nicolas Glasera, Juliane Légere, Delphine Zenatye, Patrick Nitschkef,
Christine Bole-Feysotg, Mélanie Parisotg, Laurence Huberth,
Raphaël Scharfmanna, Arnold Munnichh,i, Claude Besmondh,
William Taylorj, Michel Polakb,c
aINSERM U1016, Cochin Institute, Faculté de Médecine, Université
Paris Descartes, Sorbonne Paris Cité, Paris, France; bIMAGINE
Institute afﬁliate, Paris, France; cPediatric Endocrinology, Gynecology and Diabetology Unit, Hôpital Universitaire Necker-Enfants
Malades, AP-HP, Paris, France; dDepartment of Digestive and
Endocrine Surgery, Cochin Hospital, AP-HP, Université Paris
Descartes, Paris, France; ePediatric Endocrinology Unit, Hôpital
Universitaire Robert Debré, AP-HP, Paris, France; fBioinformatics
Platform, Paris Descartes University, IMAGINE Institute, Paris,
France; gGenomic Platform, INSERM UMR 1163, Paris Descartes
Sorbonne Paris Cite University, Imagine Institute, Paris, France;
hINSERM U1163, IMAGINE Institute, Université Paris Descartes,
Sorbonne Paris Cité, Paris, France; iDepartment of Genetics, Hôpital
Universitaire Necker-Enfants Malades, AP-HP, Paris, France;
jDepartment of Biological Sciences, University of Toledo, 2801 West
Bancroft Street, MS 601, Toledo, Ohio, USA

Background: Congenital hypothyroidism is primarily due to
thyroid dysgenesis (TD). The genes implicated in TD, account for
a small number of patients with monogenic forms, less than 5%.
Borealin is a major component of the Chromosomal Passenger
Complex, an essential regulator of mitosis. Objective and
hypotheses: To understand the role of Borealin mutations
found in patients with TD. Method: We performed whole exome
sequencing (WES) in a consanguineous family with TD and
subsequently sequenced a cohort of 136 probands with TD. We
transfected Nthy ori 3.1 cells and human primary thyrocytes with
vectors containing the Borealin-wt or the 3 mutants for functional
study. Moreover, we performed transcriptome analysis in the
thyroid tissue of a patient with a Borealin mutation. Results: We
identiﬁed a homozygous missense mutation p.S148F in the
BOREALIN gene (one daughter with ectopic thyroid and the
other with hemiagenesis) by WES and two others heterozygous
mutations by direct Sanger sequencing: p.R114W (thyroid ectopy)
and p.L177W (athyreosis). No effect of the three Borealin
mutations was shown on mitosis of Nthy cells. However, we
found a signiﬁcant decrease in migration and in the spreading
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of Nthy transfected by mutants compared to Nthy-wt. We
observed also a decrease expression of a set of genes involved in
adhesion of human primary thyrocytes transfected with mutants
compared to wt (TLN1, ACTN1, ITGA3, CAV1). These results were
well correlated with the same genes expression pattern analyzed in
the thyroid tissue of the patient with Borealin-p.R114W.
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Conclusion: We identiﬁed a new gene, Borealin, involved in the
adhesion and the migration of the thyrocytes. Heterozygous as
well as homozygous mutations in certain domains of this gene are
responsible for thyroid dysgenesis, opening new avenues in the
genetics of TD in humans. Supported in part by a PHRC,
ClinicalTrials.gov NCT01916018, Sandoz SAS, Merck.

Henning Anderson Award

Working Groups

WG1.3

Gender Dysphoria and DSD
Peggy Cohen-Kettenis
Amsterdam, The Netherlands

WG1.1

Biological Determinants of Gender Identity
Stephen Rosenthal
CA, USA

Background: Numerous studies from a variety of biomedical
disciplines—genetic, endocrine, and neuroanatomical—have
begun to shed light on the biological underpinnings of gender
identity. Results of these studies support the concept that gender
identity is not simply a psychosocial construct, but likely reﬂects a
complex interplay of biological, environmental, and cultural
factors. Objective and hypotheses: This review will highlight
data from studies in genetics, a variety of DSDs, and neurobiology
which support the concept that biology plays a role in gender
identity development. Method: Literature review. Results: See
“objectives”, above.

WG1.2

The Brain as a Target for Sex Steroids: Recent Trends
in Endocrine Neuroimaging
Sven Mueller
Ghent, Belgium

Background: Sex hormones organize brain structure and
function, particularly early in life. Endocrine neuroimaging offers
the opportunity to assess the impact of sex hormones but also
genetic contributions on structural neuroanatomy and neurocognitive-affective function in disorders of sexual development (DSD).
This may be particularly relevant from a psychopathological
perspective of how such neural changes contribute to mood and
anxiety disorders frequently observed in DSD. Objective and
hypotheses: To review recent developments in pediatric
endocrine neuroimaging, particularly DSD. Method: Drawing
from examples of different neuroimaging approaches such as
structural and functional MRI and DTI in DSD, this talk will aim
to provide a brief overview of the emerging ﬁeld of pediatric
endocrine neuroimaging. Moreover, ﬁndings from a recent
treatment study on baseline neural synchrony (resting-state
MRI) will be presented. Results: The reviewed studies indicate
functional and structural changes in medial temporal lobe and
prefrontal cortex in DSD that can be linked to altered cognitiveaffective processing. The resting-state study indicates some
plasticity and sensitivity to sex steroids, even in adulthood, and
a potential intermediate step between brain structural and
functional changes with sex steroid exposure. Conclusion:
Pediatric endocrine imaging offers exciting new avenues to
understanding the neurobiological mechanisms underlying DSD
but more collaborative efforts with increased samples and
replications are needed.
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Background: Among individuals with DSD, some conditions
are more prone to develop distress about ones assigned gender
(gender dysphoria; GD) than others. For instance, the percentage
of gender change and GD in female-raised persons with
testosterone synthesis deﬁciencies is around 50%, whereas GD
hardly seems to occur in complete androgen deﬁciency syndrome.
Unfortunately in many studies information on GD and gender
role changes often cannot easily be determined and clinically
useful information, such as potential predictors of GD, is
frequently absent. Objective and hypotheses: To describe
psychosexual outcome and moderators of outcome in various
DSD groups. We expect that GD is elevated as compared to the
general population, that gender reassignments between 2 and 12
years predict GD, and that genital appearance at birth predicts GD.
Method: The European multidisciplinary outcome study dsdLIFE evaluated 1061 individuals with conditions covered by the
umbrella term DSD such as XY conditions with gonadal
dysgenesis, androgen action or synthesis defects, XX conditions
with gonadal dysgenesis, congenital adrenal hyperplasia. The
study was conducted in 6 European countries (France, Germany,
The Netherlands, Poland, Sweden and the United Kingdom). Selfreported gender experience, social gender role and GD were
measured. For GD, a modiﬁed version of the Utrecht Gender
Dysphoria Scale was used. Results: We will report on
psychosexual parameters, as measured by gender experience,
social gender role and GD, as well as the potential role of early
gender reassignments and genital ambiguity.

WG1.4

Health Care Situation of Persons with dsd: Results
From the dsd-LIFE Study
Birgit Köhler
Berlin, Germany

Introduction: The umbrella term disorders of sex development (DSD) encompass a conglomerate of different genetic
conditions affecting gonadal and adrenal function. Access to
specialized health care and dissatisfaction with medical and
psychosocial care is an issue for many adult patients. However, it is
not evident which type of health care meets the needs of care
seekers with DSD. Patients and methods: The European
multidisciplinary outcome study dsd-LIFE evalutated 1061
individuals with conditions covered by the umbrella term DSD
such as XY conditions with gonadal dysgenesis, androgen action
or synthesis defects, XX conditions with gonadal dysgenesis,
congenital adrenal hyperplasia, Klinefelter and Turner syndrome
and individuals with 45,X0,/46,XY karyotypes. Health care and
satisfaction with care was evaluated in these patients by CQ4-4,
CHC-SUN and a condition-speciﬁc self-constructed questionnaire
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considering psychological care and information management. The
study was conducted in 6 European countries (France, Germany,
the Netherlands, Poland, Sweden and the United Kingdom).
Results: Access to specialized health care and satisfaction with
care of this cohort will be presented. The inﬂuence of diagnosis,
sociodemographic data, centre of care and contact to support
groups will be presented.

WG1.5

DSD Nomenclature, a Report of the Patients Views in
the dsd-LIFE Study
Ute Thyen
Lubeck, Germany

Background: A decade ago the ESPE/LWSPE “Consensus
Group on management of intersex conditions” proposed the new
term Disorders of Sex Development and its acronym DSD as an
umbrella term for congenital conditions in which the development
of chromosomal, gonadal, or anatomical sex is atypical. The
Consensus Group intended to replace a potentially stigmatizing
vocabulary; however, the new nomenclature attracted criticism.
Objective: To determine the views and perspectives of individuals
having medical conditions that might be classiﬁed as DSD
regarding the terminology. Method: In 2012 the European
research project “dsd-LIFE”, funded from the European Union
(FP 7) was initiated, implementing the term DSD in its project
title. Recruitment took place in Poland, Sweden, Germany, France,
United Kingdom and the Netherlands between 2014 and 2015.
Inclusion criteria of the study followed a generic deﬁnition of DSD
following the consensus statement. Results: In total 1040
individuals participated and 941 responded to the items in the
questionnaire related to terminology, including 212 with CAH,
273 with Turner-Syndrom (TS), 188 with Klinefelter-Syndrome
(KS), 206 with XY DSD and 62 with other conditions. 29%
participants reported that they disagreed with the Disorders of Sex
Development, ranging from 38% in CAH, 34% in TS, 32% in KS
and 23% in XY-DSD and other conditions. Discussion: Following
the consensus statement the new nomenclature was readily
introduced in pediatric care. In the medical profession it appears
to improve interprofessional communication. Different from other
medical conditions, in DSD individuals so affected are highly
sensitive concerning the issue of lebelling and prejudice as aspects
of personal integrity and gender identity. Although we found a
predominantly positive reception of the term DSD, health care
professionals should openly discuss the issue of medical and nonmedical terminology and may agree with the patient on a preferred
diagnostic label. The label may depend on the context of
communication, i.e. health care system, social and working
environment, or family and friends.
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WG1.6

Fertility in Persons with DSD, Results From the dsdLIFE Study
Anna Nordenström
Berlin, Germany

Introduction: Disorders of sex development (DSD) describes
conditions affecting gonadal and adrenal function and therefore to
large extent affect fertility. In some cases the gonads have been
removed due to risk of malignancy. Information to the patients
about their fertility and treatment options have not been optimal
in the past. Objective: To describe fertility outcome in the
different diagnostic groups of DSD and to assess to what extent
assisted reproductive techniques were used. In addition we wanted
to study if information about fertility have been given and how it
was perceived by the patients. Methods: 1061 individuals with
conditions covered by the umbrella term DSD such as XY
conditions with gonadal dysgenesis, androgen action or synthesis
defects, XX conditions with gonadal dysgenesis, congenital adrenal
hyperplasia, Klinefelter and Turner syndrome and individuals
mixed gonadal dysgenesis. The study was conducted in 6
European countries (France, Germany, The Netherlands, Poland,
Sweden and the United Kingdom). Information on partner,
number of children, assisted reproduction or adoption and step
children were collected. The patients were asked if they if they
would have been interested in having children if assisted
reproductive treatment had been available in the past or would
be future. The patients were asked if they had received information
about their fertility and to rate how satisﬁed they were with the
information they had been given. Results: Results on fertility for
the different patient groups will be reported, if patients had
received information on their fertility options and how they
perceived the information.

WG2.1

Abstract unavailable

WG2.2

Bariatric Surgery in Obese Adolescents
Jovanna Dahlgren
Department of Pediatrics, Institute of Clinical Sciences, Göteborg
Pediatric Growth Research Center, University of Gothenburg,
Gothenburg, Sweden

Background: Childhood obesity is a serious medical condition
where excess body fat negatively affects a child’s health. Although
prevention is the primary step, there will be obese adolescents who
beneﬁt from bariatric surgery. There are four bariatric methods
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(all using laparoscopic technique): Adjustable Gastric Banding
(AGB), Roux-en Y Gastric bypass (RYGB), sleeve gastrectomy and
Bilio-Pancreatic Diversion (BPD). In Sweden we predominantly
use RYGB as it improves eating behavior, leads to larger weight
loss and preserves free fat mass (FFM) compared to other
techniques. Today several bariatric surgery studies in adolescent
populations (of whom few randomized) are published, but none
has 5–10 year follow-up data. Objective and hypotheses: The
objective was to review the literature of all those major studies that
performed bariatric surgery in 13–18 year olds with morbid
obesity. The hypothesis was that if surgery is performed during
adolescent years, a better outcome in terms of weight and healthrelated quality of life would be obtained, whereas more doubtful
effects may be found concerning compliance and bone mineral
content due to physical immaturity. Method: A systematic search
was performed in PubMed, EMBASE, PsychINFO, BNI, ProQuest,
the Cochrane Library, and a number of HTA-databases. We
identiﬁed one randomized controlled trial (RCT) and three cohort
studies. Seventeen case series were included, of which six dealt
with the comparison between adults and adolescents. Results: The
only published RCT has demonstrated that laparoscopic gastric
banding is effective in adolescents recruited directly from the
community when compared to the best conventional therapy.
In contrast, other studies have not been successful with gastric
banding in adolescents. Data from the Adolescent Morbid Obesity
Study from Sweden show a weight loss (35%) in the same
magnitude as found in adults, with substantial improvement of
quality of life, preserved FFM but loss of bone mineral density.
From the Teen Longitudinal Assessment of Bariatric Surgery, a
prospective multicenter observational cohort of 242 obese
adolescents in US, we know there is a favourable short-term
complication proﬁle. Conclusion: There is a lack of RCTs and
long-term data outcomes of bariatric surgery in obese adolescents
versus adults.

WG2.3

Clinical Approach To Severe Early Onset Childhood
Obesity

they evolve during their evolution; analyzing whether there are
singularities in the timing and tempo of pubertal events. Metabolic
comorbidities have been thoroughly investigated both, with the
diagnostic procedures usually used in the clinic (including the
detailed analysis of glycemia and insulinemia in the OGTT test in
over 800 patients) as also from the new perspective offered by the
“omic” sciences, showing the existence of early proteomic and
metabolomic impairment in young obese children, particularly in
the presence of insulin resistance. Finally, an overview of the main
features of the clinical follow-up of these patiens (drop-out,
reconsultation rates) as well as the success rate and later BMI and
metabolic evolution will be displayed.

WG2.4

Tanycyte Transport of Leptin into the Hypothalamus:
Implications in Leptin Resistance
Vincent Prevot
Lille, France

Background: The survival of an organism relies on its ability
to promptly, effectively and reproducibly communicate with brain
networks that control food intake and energy homeostasis. To
achieve this, circulating factors of hunger and satiety reﬂecting
nutrient availability must cross the blood-brain barrier (BBB) to
reach effectors neurons. Objective and hypotheses: Here I will
discuss the key role played in this process by a peculiar type of glial
cells named tanycytes, which have their cell bodies lining the ﬂoor
of the third ventricle and their endfeet contacting the pial surface
of the brain. Conclusion: Recent studies indeed suggest that
tanycytes, besides regulating hypothalamic BBB plasticity according to nutrient status, capture metabolic signals such as leptin from
the bloodstream and transport them towards their cell body for
release into the cerebrospinal ﬂuid. Blockade of this conduit for
peripheral metabolic factors into the brain of obese individuals is
thought to contribute to the pathophysiology of central hormonal
resistance.

Gabriel Á. Martos-Moreno
Madrid, Spain

The increase in childhood obesity prevalence led to the
establishment of a monographic obesity clinic since 2009 in our
Department. To date, over 1600 patients have been visited,
focusing on early onset severity and generating a valuable dataset
on the characteristics of these patients (“The Madrid cohort”).
This has allowed the performance of genomic and genetic studies,
which have led to the demonstration of a genetic background,
underlying the development of the disease in a number of these
patients (also detailed in FC 4.1 in this meeting). On the other
hand, we have been able to analize the clinical, anthropometrical
and metabolic characteristics of 1300 children affected with nonsyndromic nor genetic (thus, common or polygenic) obesity at
diagnosis, as well as the singularities of their follow up. As a result,
we will expose their growth, pubertal and skeletal maturation
status at diagnosis, according to their sex, age and race, and how
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WG2.5

Palatability Can Drive Feeding Independent of AgRP
Neurons
G.P. Raphaël
Paris, France

Feeding behavior is exquisitely regulated by homeostatic and
hedonic neural substrates that integrate energy demand as well as
the reinforcing and rewarding aspects of food. Understanding the
net contribution of homeostatic and reward-driven feeding has
become critical due to the ubiquitous source of energy-dense foods
and the consequent obesity epidemic. Hypothalamic, agoutirelated protein-secreting neurons (AgRP neurons) represent
primary orexigenic drives of homeostatic feeding. Using a models
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of neuronal inhibition or ablation we demonstrate that the feeding
response to a fast, ghrelin or serotonin receptor agonist relies on
AgRP neurons; however, when palatable food is provided, AgRP
neurons are dispensable for an appropriate feeding response. In
addition, AgRP-ablated mice present exacerbated stress-induced
anorexia and palatable food intake—a hallmark of comfort
feeding. These results demonstrate that hedonic circuitry can
solely operate feeding and override the homeostatic circuitry
especially in conditions where positive response to energy
demands is chronically defective.

WG3.1

Spontaneous Fertility and Pregnancy Outcomes in
Turner Syndrome
Sophie Christin-Maitre
Paris, France

Background: Turner syndrome (TS) occurs in 1/2000
newborn girls. Primary ovarian insufﬁciency (POI), due to an
increased follicular apoptosis, is a classic feature of TS. It occurs in
more than 95% of TS patients. Therefore, oocyte donation is often
the only option for women desiring a pregnancy. Objective and
hypotheses: Few studies have reported the outcome of
spontaneous pregnancies (SP) in TS patients. Method: We
evaluated the prevalence of SP in a large cohort of 480 French
women with TS, recruited from Centres of Rare Diseases, all over
France. Results: Twenty-seven patients (5.6%) had a total of 52
SP. The two predictive factors correlated with occurrence of a SP,
were spontaneous menarche and mosaic karyotype. Miscarriage
occurred in 16 pregnancies (30.8% versus 15% in the general
French population (P!0.01)). The remaining pregnancy outcomes were: legal abortion (nZ2), medical interruption (nZ3),
intrauterine fetal death (nZ1) and delivery at term (nZ30).
Caesarean section rates were higher than in the general population,
respectively 46.7% versus 21% (P!0.001). Pregnancy-induced
hypertensive disorders (PHDs) occurred in 4 cases (13.3%),
including 2 cases of mild preeclampsia (6.7%). Neither aortic root
dilatation nor aortic dissection was observed. Two cases of TS were
identiﬁed in the 17 daughters issued from this cohort. Conclusion:
Our study suggests that pregnancy outcomes in SP are more
favorable than those in TS after oocyte donation. Furthermore, it
should help giving patients with TS, their families, pediatricians
and physicians involved in reproduction, a better counseling
concerning fertility. However, predictive markers of SP are still
lacking. Finally, oocyte freezing in TS patients will be discussed.
Adding SP and pregnancies after oocyte freezing, pregnancies
issued from their own oocytes may be more common in TS
patients, in the near future.

WG3.2

Skeletal Disproportion In Turner Syndrome
Jarod Sze Choong Wong
Glasgow, UK
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Short stature and skeletal disproportion is recognised in
individuals with Turner Syndrome, with several studies demonstrating disproportionately lower leg length compared to sitting
height. The skeletal disproportion is thought to at least,in part, to
be due to the short stature homeobox containing gene (SHOX)
abnormality. Whilst all girls with short stature deserve investigation to rule out Turner Syndrome, the identiﬁcation of a short
pre-pubertal girl with disproportionately shorter legs should raise
the index of suspicion further. The availability of reference data for
sitting height/height ratio SDS may facilitate this as up to 60% of
TS girls have a sitting height/height ratio SDS OC2.0. There is
limited information on skeletal disproportion in adults with TS.
Current evidence suggests that the disproportion still exists
although may be less severe. The role of therapy with recombinant
human growth hormone and oestrogen replacement on disproportion in Turner Syndrome is unclear. Finally, poor bone
development leading to osteoporosis is a recognised complication
of Turner Syndrome. It is unclear if girls with Turner Syndrome
with greater degree of disproportion are at greater risk of
osteoporosis, as a subset of girls with a more severe skeletal
phenotype, and this deserve further studies.

WG3.3

The Added Value of Experience Based Coaching
and the Outcomes for Women with Turner Syndrome
in the Netherlands
Helen Mijnarends
Maastricht, The Netherlands

To support people with chronic diseases in labour, reı̈ntegration or participation, the Dutch Centre of Chronic Illness and
Work developed a certiﬁcation programme for professional
experienced based coaching for patient support organisations.
This 8-month during programme combines professional aid and
peer-support for a diversity of chronic diseases. Experience based
coaching is innovative and can assist patients emotionally by
supporting them with coping and accepting their limitations. In
my presentation I will explain this method and emphasize the
differences and advantages of experience based coaching in
comparison with other professional coaches and counselors.
Since the introduction of this programme in 2014, 4 women
with Turner syndrome (TS) were certiﬁed in the Netherlands.
These coaches supported about 50 women with TS (age 15–60
years). These women were referred for peer-coaching because they
experienced difﬁculties at school, study or during their work. Most
commonly, problems were due to a low self-esteem, uncertainty
and pleasing-behavior. Self-acceptance, empowerment, assertiveness and self-management are therefore the keystones in our
coaching. Our self-management-course is a major support for a lot
of women with TS because of its targeted and actionable approach.
Women with TS function at similar occupational levels in
comparison with other women. However, they retire at earlier
age and often have difﬁculties in keeping a positively challenging
job. I supported about 10 adult women with TS who couldn’t
conﬁrm to the job-requirements. I coached them in order to get
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adjustments in tasks or to ﬁnd another job which was more
suitable. As a Turner-woman myself, I know the struggles and
challenges we have to deal with in different phases of our lives.
I can offer professional advice as well as trust and support. When I
started this coaching (2 years ago) I had never thought it would
give me so much pleasure and satisfaction.

and later for maintaining secondary sex characteristics, attaining
peak bone mass, and normalizing uterine growth for possible
pregnancy later. Results: An updated overview of the different
estrogen replacement therapy regimen will be presented.

WG4.1
WG3.4

Face Perception in Turner Syndrome (TS)
Vardit Gepstein
Haifa, Israel

Individuals with TS exhibit a distinct cognitive proﬁle. They
show deﬁcits in visual-spatial and visual-motor skills, such as
mental rotation, object assembly, design copying, visual memory
and attention, deﬁcits in arithmetic abilities, executive function,
and some language aspects, such as verbal ﬂuency. Other
intellectual capacities, however, are preserved in TS, and in some
domains, such as linguistic receptive and expressive abilities,
performance is, at times, even superior than that of the general
population. Individuals with TS also have poor psychosocial
functioning. In childhood, girls with TS have difﬁculties in forming
and maintaining relationships, and they are more socially isolated
than controls. As adults they have problems with social and
partner relationships, and decreased likelihood of independent
living and professional achievements that are compatible with
their education level. Several studies have found that women with
TS are impaired, compared to normal peers, in tasks that examine
Theory of Mind (ToM) - the ability to attribute mental states to the
behaviour and intention of others. A recent study has examined
social competence in young girls with TS. TS girls performed
poorly on several measures of social competence, including social
awareness, cognition and communication. They were also
impaired in the autistic mannerisms scale which includes items
such as restricted interests and stereotypic behaviour. One
particular area of social functioning, which is the focus of our
study, is the impairments of TS individuals in face and emotion
perception, yet the face-speciﬁc conﬁgural and holistic processes
that underlie intact face perception appear to function normally.
In addition, TS women showed impairments in social cognition,
especially when asked to express descriptions of mental states
(mentalizing). It remains unknown how such cognitive patterns
are dependent on TS-related genetic and hormonal factors.

The Genetics of Overgrowth Syndromes
Katrina Tatton-Brown
London, UK

Human growth results from an increase in cell size, cell
division and amount of interstitium and is determined by the
complex interplay of genetic and environmental factors. Over
the last 14 years our group has been studying growth through the
genetic interrogation of rare individuals presenting with syndromic overgrowth deﬁned as an increased height and/or head
circumference, compared to the age-related peer group, in
combination with an intellectual disability. In the years since the
study’s inception we have deﬁned the molecular and phenotypic
spectra associated with Sotos syndrome and, more recently using
a trio based exome sequencing approach, have identiﬁed the
overgrowth genes EZH2 (Weaver syndrome); DNMT3A
(DNMT3A overgrowth syndrome) and the PP2A subunit genes,
PPP2R5B/C/D. It is noteworthy that many of the overgrowth gene
family either encode members of the PI3K/mTOR growth
regulatory pathway (PTEN, PP2A subunits, PIK3CA, PIK3R2,
AKT1) or are components of the epigenetic arsenal determining
chromatin modelling and gene expression (NSD1, EZH2 and
DNMT3A). In addition, somatic mutations affecting many of the
overgrowth genes have also been implicated in the development of
malignancies. However, to date only a minority of overgrowth
syndromes have been associated with an increased tumour
susceptibility. Further, longitudinal clinical studies are underway
to clarify associated tumour susceptibilities and the range of
medical complications associated with Sotos syndrome, Weaver
syndrome, the DNMT3A overgrowth syndrome and the PP2A
subunit gene conditions.

WG4.2

Hypercalcaemic Disorders in Children
Rajesh V. Thakker
Oxford, UK

WG3.5

Estradiol Supplementation in Turner Syndrome: An
Update
Theo Sas
Rotterdam, The Netherlands

Background: Most Turner syndrome patients will need
estrogen replacement therapy – ﬁrst for induction of puberty
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Hypercalcaemic disorders in children may present with poor
feeding, hypotonia, lethargy, dehydration, vomiting, polyuria,
failure to thrive, seizures and hypertension. The causes of
hypercalcaemia in children, which can be classiﬁed as parathyroid
hormone (PTH)-dependent or PTH-independent, are similar to
those occurring in adults except that primary hyperparathyroidism and malignancy which the most common causes in adults, and
account for O90% of adult patients with hypercalcaemia, are rare
in children. Moreover, genetic causes of hypercalcaemia, which
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may be syndromic or non-syndromic, are common in children.
Thus, genetic causes of hypercalcaemia in children include those
associated with: elevated serum PTH, e.g., neonatal severe primary
hyperparathyroidism (due to calcium-sensing receptor (CaSR)
mutations), and the multiple endocrine neoplasia (MEN) types 1,
2/3, and 4 (MEN1-4) syndromes (due to mutations of the tumour
suppressor gene, MEN1, that encodes menin, RET proto oncogene
encoding a receptor tyrosine kinase, and cyclin-dependent kinase
inhibitor 1B (CDKN1B), respectively); inappropriate serum PTH
concentrations due to altered sensitivity of the CaSR and its
signalling pathway e.g., familial hypocalciuric hypercalcaemia
(FHH) types 1, 2 and 3 (FHH1-3) (due to mutations of CaSR,
G-protein alpha 11 subunit, and adaptor protein 2 sigma subunit,
respectively); and low serum PTH concentrations e.g., infantile
hypercalcaemic (due to mutations of the vitamin D 24-hydroxylase (CYP24A1) gene), William’s syndrome (due to a microdeletion of chromosome 7q11.23), Jansen’s disease (due to
activating mutations of the PTH receptor), and hypophosphatasia
(due to mutations of tissue-non speciﬁc alkaline phosphate). Nongenetic (acquired) causes of hypercalcaemia in children include:
vitamin D intoxication, vitamin A intoxication, subacute fat
necrosis, granulomatous diseases (e.g., tuberculosis, sarcoidosis,
cat-scratch fever), and inﬂammatory disorders (e.g., Crohn’s
disease). Advances in identifying the genetic causes that have
resulted in increased understanding of the underlying biological
pathways and improvements in diagnosis and treatments will be
discussed.

WG4.3

Abstract unavailable

modelling of the bone and of the mineralization. After excluding
systematic and metabolic reasons for a reduced bone mass, many
different types of skeletal dysplasia can cause a reduced bone
stability. The most frequent hereditary disease causing an
increased fracture rate in children and adolescents is Osteogenesis
imperfecta (OI) with an incidence of 1:20,000 births. Osteogenesis
imperfecta is primarily a clinical diagnosis but during the last
years the knowledge about the molecular reasons for impaired
bone stability has increased tremendously. Most patients are
affected by dominant mutations involving collagen production
(COL1A1/A2) causing a reduced amount of bone matrix, which
can additionally show an impaired bone mineralization. Besides
these typically types of OI many different genes (most of them
recessive ones) have been discovered to cause diseases belonging
to the spectrum of “hereditary bone fragility syndromes”. Some of
these rare types can be differentiated by characteristic clinical
ﬁndings, like the calciﬁed membrane interossea at the forearm in
OI type 5 or the combination of fractures and contractures in
Bruck-Syndrom. Other types are characterized by increased bone
mineral density (caused by mutations in BMP) or an increased
amount of osteoid in bone biopsies like OI type 6. Not all different
diseases can be diagnosed based on clinical ﬁndings and therefore
genetic testing including bone panels or Exome Sequencing is
frequently necessary to ﬁnd the correct diagnosis which is
important for treatment of patients and counselling of families.

WG4.5

FGF23, Klotho and PTH in the Regulation of Mineral
Homeostasis
Thomas Carpenter
CT, USA

WG4.4

“A Clinical and Genetic Approach to Diagnosis and
Treatment of Fractures in Infancy”
Oliver Semler
Cologne, Germany

Nearly 30% of children suffer a fracture during till the end of
growth. Most of these fractures are accidental fractures and many
are located at the forearm. Non accidental fractures can by caused
due to an appropriate force (e.g. child abuse) or can be classiﬁed as
pathological fractures which are often caused by benign tumours
like bone cysts, non-ossifying ﬁbroma or ﬁbrous dysplasia. Most
reasons for fractures can be detected by carefully recording the
medical history of the patient and the family. In cases without a
traumatic history or non-accidental injury additional laboratory
tests to exclude metabolic reasons of decreased bone stability are
necessary. Radiographs which have been taken of the fractured
bone can also give some ﬁrst impressions about bone structure,
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Background: The Fibroblast Growth Factors (FGFs) are a
large family of proteins including paracrine, intracrine, and
endocrine FGFs. Paracrine and endocrine FGFs interact with
speciﬁc cell surface receptors (FGFRs) that, via intracellular
tyrosine kinase activity, initiate a cascade of downstream
intracellular events. Speciﬁcity of paracrine/autocrine FGF activity
is provided locally by the local production of these FGFs and their
cognate receptors. In contrast, endocrine FGFs, such as FGF23,
generally require a coreceptor, alpha- or beta-klotho, to effectively
bind to their respective target cells. Thus endocrine FGFs target
activity to tissues that express klotho. The discovery of FGF23 and
its unusual role has brought to attention a novel understanding
of mammalian mineral homeostasis, and important clues to the
mediation of disorders of hypo- and hyper-phosphatemia.
Conclusion: FGF23, its receptor(s), Klotho, and vitamin D serve
as part of an interconnected system for the multifaceted regulation
of calcium and phosphate homeostasis. Such a system is
advantageous for appropriate management of mineral needs in
times of limited supply, overabundance, and for the changing
needs of the vertebrate skeleton. Disruption of the system can lead
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to a variety of disorders of bone and mineral metabolism, and
pharmacologic targeting of the system should provide a productive
strategy for the treatment of some of these disorders.

WG5.3

Use and Discontinuation of Continuous
Subcutaneous Insulin Infusion and Continuous
Glucose Monitoring in Paediatric Patients with
Type 1 Diabetes: Rates and Causes
Shlomit Shalitin

WG5.1

Abstract unavailable.

WG5.2

SWEET: Developing Centers of Excellence (CoR)
Thomas Danne
Hannover, Germany

Background: SWEET (www.sweet-project.eu) is a non-proﬁt
entity endorsed by ISPAD aiming to create an extensive network of
certiﬁed CoRs for childhood diabetes in order to ensure high
quality care. Objective and hypotheses: SWEET aims at an
improved and more uniform care for people with diabetes through
comparing processes and outcomes among participating
members. The results of data analysis are conveyed to members
through biannual benchmarking reports. In collaboration with
NHS Diabetes, peer review visits to applying centers are organized
so as to assess compliance with the SWEET quality criteria.
Smaller centers can participate as collaborative centers. Method:
Electronic documentation of at least 150 pediatric patients with
diabetes annually, with subsequent upload of anonymized data to a
common database is a main prerequisite. The SWEET dataset
consists of 37 clearly deﬁnable items that reﬂect adherence to
ISPAD’s guidelines. Data can be uploaded either through the DPV
software that is adapted for a multilingual group or in other
electronic formats. Results: SWEET includes all forms of pediatric
diabetes. Of the 29 centers collaborating in the subgroup of
“Genetic disorders of glucose and insulin homeostasis” within the
application for an European Reference Network for Rare
Endocrine Diseases (Endo-ERN), 10 are also participating in
SWEET. Currently 48 SWEET centers from 33 countries in 5
continents have contributed data for 28,667 patients. In 2015,
19.131 patients (51.6% males, median age 14.2 y, T1D: 96.0%,
T2D: 1.1%, other forms: 2.9%) with 69,028 visits were recorded.
Median HbA1c was 7.8% with 39.1%, 41.4%, and 19.4% of patients
having HbA1c ! 7.5%, 7.5–9% and O9%, respectively. One third
of all centers achieve a median HbA1c ! 7.5%. Regarding
treatment modality, 41.2% of all patients were pump users. Data
completeness rates have signiﬁcantly improved over time.
Conclusion: Benchmarking has highlighted the importance of
complete and accurate data to achieve meaningful interpretation.
Hopefully SWEET will therefore help to harmonize care to
optimize outcomes of children with diabetes worldwide whatever
the etiology of their diabetes is.
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Petah Tikva, Israel

Background: A large percentage of pediatric patients with
type 1 diabetes (T1D) do not achieve their glycaemic targets. The
most impactful beneﬁt can be achieved by improving the
implementation of novel technologies developed to manage
diabetes. Objective and hypotheses: Two novel technologies
were introduced to help patients with T1D achieve glycaemic
control: continuous subcutaneous insulin infusion (CSII) and
continuous glucose monitoring (CGM). They were expected to
change dramatically the method of treatment and improve patient
quality of life (QOL). The aim was to evaluate the rate of use and
the rate and reasons for discontinuation of these technologies in
paediatric patients. Method: We reviewed studies that included
paediatric patients with T1D using CSII and CGM. Results: The
number of children treated with CSII has increased in most
diabetic centres. CSII was found to lead to better glycaemic
control, better health-related QOL, and decreased hypoglycaemic
risk. Overall, the rate of CSII discontinuation has been relatively
low. Factors associated with CSII discontinuation were lower
frequency of self-blood glucose measurements (SBGM), higher
HbA1c levels, older age at the time of CSII initiation, female
gender, and decreased compliance. CGM was found to improve
glycaemic control, especially when used O70% of the time.
However, its rate of adoption has been relatively low. Its use was
more likely in the presence of a higher frequency of SBGM, higher
patient education, higher household income, and use of CSII.
Conclusion: While the hope for the development of a fully
automated artiﬁcial pancreas remains, it is crucial to formulate
effective approaches to implement the currently available
technological advances, and ensure that their use is sustained.
Lack of a proper education, diminished motivation, and
behavioural attitude can affect patient compliance. Long-term
follow-up with intensifying education and behavioural therapy
accompanied by adequate training and ongoing support might
improve adherence and enhance treatment satisfaction, leading to
better glycaemic control.

WG5.4

Use of Dual Hormone (Glucagon) v. Single Hormone
(Insulin) in the Treatment of Diabetes with Close-loop
System
Revital Nimri
Israel

Background: Blood glucose levels are physiologically controlled by insulin and counter-regulatory hormones, mainly
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glucagon. Type 1 diabetes patients are deﬁcient in insulin and
some level also glucagon. Therefore, bi-hormonal closed-loop
system seems to be the best way to control glycemia. Objective
and hypotheses: There are two main approaches to add
glucagon: (a) as safety measures for rescue in case of hypoglycemia
(2) as a mean to optimize metabolic control. Glucagon has the
potential to better control hypoglycemic events than insulin alone.
Method: The advantages and disadvantages of bi-hormonal
closed-loop system will be discussed. Results: Several studies that
compared closed-loop system with single hormone (insulin) and
bi-hormone (insulin and glucagon) may suggest an advantage of
the bi-hormonal over single-hormone. Insulin activity has a
relatively long duration; hence suspension of insulin delivery alone
may not be sufﬁcient to prevent hypoglycemia. The add-on of
glucagon may reduce those “unavoidable” hypoglycemic events.
This approach is beneﬁcial mainly to those susceptible to
hypoglycemia, i.e. young children, subjects with hypoglycemia
unawareness or physically active. Glucagon can also be used to
improve postprandial hyperglycemia, namely, insulin overdelivery for reducing prandial glucose excursion and then
compensating with glucagon. Some may argue that bi-hormonal
closed-loop system is more complex and expensive. Nevertheless,
technology overcomes it by a combined pump infusion device and
new formulation of stable glucagon. Conclusion: Addition of
glucagon to insulin in closed-loop system is feasible, safe, well
tolerated and may help to mitigate the risk of hypoglycemia,
improve metabolic control as well as allow patients to be more
spontaneous in their daily activities.

WG5.5

Use of Dual Hormone (Glucagone) vs Single Hormone
(Insulin) in the Treatment of Diabetes with
Closed-loop System
Tadej Battelino
Ljubljana, Slovenia

Dual hormone closed-loop insulin/glucagon delivery has been
successfully used in in- and out-patient clinical setting with a
reduction in hypoglycemia and improvement in time in range of
glucose concentration. However, the main goal of the dual
hormone closed-loop systems – complete prevention of hypoglycemia – has not been achieved. In the latest published studies with
dual hormone closed-loop systems the amount of intervention
with oral carbohydrates is still almost half of the amount in the
control arm. Several physiologic and technical barriers preclude
complete elimination of hypoglycemia with the dual closed-loop
systems. The glucagon action is physiologically less potent at high
insulin concentrations in the blood, which is exactly when its
action is most needed in the dual hormone insulin delivery.
Additionally, its subcutaneous application may not always be
successful due to various technical reasons. Finally, partial
protection from hypoglycemia with the use of dual hormone
closed-loop systems may reduce the attentiveness of its users to
the remaining alarms requiring rescue carbohydrate ingestions.

24

On the other hand, an increasing amount of published data on
single hormone closed loop systems demonstrates its safety and
efﬁcacy, and most importantly feasibility of its routine day-to-day
use. Hybrid single hormone closed-loop systems seem more
efﬁcient in clinical studies as pre-meal boluses reduce postprandial hyperglycemia. However, in every-day routine full single
hormone closed-loop system may become the option of choice.

WG5.6

Prescribing Software for the Treatment of Diabetes
Moshe Phillip
Petah Tikva, Israel

Management of Type1 diabetes is a challenge for both patients
and health-care providers. The majority of patients worldwide are
not reaching the desired glycemic control. Barriers to good control
include risk of hypoglycemia, glucose monitoring limitations,
technologies of insulin administration, scarceness of diabetes
experts their limited time required in order to give the appropriate
level of personalized treatment and supervision during patients’
visits. Other reasons are the patients’ burden and emotional fatigue
and their difﬁculty to keep up with the burden of the therapy over
time. Technologies of data management and software tools may be
of help patients and care-givers in tailoring the right solution. It
puts the speciﬁc patient in the center of the treatment and
empower the patient and the care-giver. Software prescribed to a
speciﬁc patient should be personalized, targeted and suited for
individual needs. Individual patient’s information about the
treatment, and the insulin glucose response data is largely
available from pumps, sensors, glucose meters, ﬁtness apps and
devices, biometric devices, and a built-in food and medication
database. The data can be collected seamlessly through applications or different platforms at the clinic and transformed into
meaningful treatment recommendation via a software prescription, changing the way diabetes is treated and managed.

WG5.7

The Interaction Between Human and Technology in
the Treatment of Diabetes
Katharine Barnard
Bournemouth, UK

Background: Research has demonstrated that technologies
to support diabetes self-management for people living with
diabetes can have positive effects on medical and quality of life
outcomes. It also shows that there may be an additional burden
of wearing and using these technologies. Both diabetes and its
treatment can have signiﬁcant deleterious effect on quality of life,
thus it is crucial that the interaction between the technology and
the user offers maximum beneﬁt with minimum burden.
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Objective and hypotheses: Dr Barnard’s talk explores the
rapidly changing world of diabetes technology and it’s impact on
the lives of people living with diabetes. She will discuss the role of
healthcare professionals in supporting appropriate use of
technology, both in terms of access and what “success” looks
like to different key stakeholders. Method: An overview of recent
technological developments including automated insulin delivery
systems, continuous glucose monitoring and so-called smart
meters. Speciﬁc focus on the beneﬁts and burdens of technologies,
in the context of everyday living, and how to effectively manage
expectations to ensure optimal outcomes both bio-medically and
psychosocially. Results: Delegates will be guided through the
mineﬁeld that is diabetes technology, its uptake and continued
successful use for people with diabetes.

WG6.1

Abstract unavailable.

WG6.2

Anorexia & Amenorrhea
Madhusmita Misra
Boston, USA

Background: Anorexia nervosa (AN) is a condition of severe
malnutrition that impacts multiple endocrine axes, including the
hypothalamic-pituitary-gonadal (HPG) axis. Although amenorrhea is no longer required for the diagnosis of AN (DSM-5),
amenorrhea continues to be common in this disorder. Objective
and hypotheses: This talk will review the prevalence and
consequences of HPG axis suppression and amenorrhea in
adolescents with AN. Method: Data for this talk come from
observational and interventional studies examining the impact
of AN and amenorrhea on bone, neurocognitive and emotional
outcomes. Results: Amenorrhea in girls with AN is a consequence
of low energy availability, which impacts several hormones that in
turn have deleterious effects on the HPG axis. Hypogonadism and
other endocrine alterations lead to low bone density and impaired
bone accrual at a time when healthy adolescents are typically
actively accruing bone. Thus, there is a high prevalence of fractures
in AN. Weight gain and menses restoration are critical for
improving bone density, and physiologic estrogen replacement
has beneﬁcial effects. Hypogonadism may also have an impact on
cognitive and emotional outcomes, with physiologic estrogen
replacement improving both. Conclusion: Hypogonadism in
adolescents with AN contributes to low bone density and impaired
cognitive and emotional outcomes that improve with restoration
of estrogen status.
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WG6.3

Physical Exercise & Amenorrhea
Neoklis Georgopoulos
Patras, Greece

Exercise-related reproductive dysfunction appears to be multifactorial in origin and remains a diagnosis of exclusion. The main
factors etiologically correlated with menstrual disturbances in
athletes are body composition, stress (physical exercise and
psychological stress), energy balance (energy availability), diet,
training methods (sports character) and reproductive maturity.
Recent data highlight the endocrine role of the adipose tissue in
the regulation of metabolism and reproduction, providing further
elements on our current comprehension on the pathophysiology
of exercise-induced reproductive dysfunction. The emerging role
of adipose as an active endocrine organ has attracted the scientiﬁc
concern and revealed a number of adipose-secreted factors
(known as adipokines) involved in signaling and regulating
homeostasis, energy balance, insulin action, reproductive function
and inﬂammation process. Recent studies have implemented
energy availability (deﬁned as dietary energy input, minus exercise
induced energy expenditure), rather than body weight or exercise
stress, in the pathogenesis of reproductive dysfunction in female
athletes. Clinical manifestations range from primary amenorrhea
or delayed menarche to luteal phase deﬁciency, oligomenorrhea,
anovulation and secondary amenorrhea. Amenorrhea constitutes
the most serious clinical consequence involving skeleton and bone
loss. Early diagnosis, thorough evaluation and individualized
management (ranging from diet and exercise behavior adjustments to pharmacologic treatment) should be a priority, in order
to preserve bone mass. Management strategies mainly include the
use of oral contraceptives and hormone replacement therapy and a
remodelling of energy balance with enhanced energy input and
reduced energy output on a equilibrated daily training program.

WG6.4

Breast Cancer Risk in Adolescent Girls
Ellen Copson
Oxford, UK

Background: Less than 1% of breast cancer cases occur in
women aged !25 years but young age at diagnosis is associated
with an increased risk of recurrence and inferior survival
compared to older patients. Breast tumours from young patients
have an increased incidence of adverse pathological features;
however it is not clear whether this fully explains poor outcomes.
Objective and hypotheses: The Prospective Study of Outcomes
in Sporadic and Hereditary Breast Cancer (POSH) was designed
to investigate factors affecting prognosis of young breast cancer
patients in the UK. I will present data from this study as well as a
general overview of the epidemiology of breast cancer in young
women. Method: Between 2000–2008, 2956 patients aged !41
years were recruited to the POSH observational study. Tumour
pathology, disease stage, treatment received, overall survival (OS)
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and distant disease-free interval (DDFI) were assessed. To date we
have any analysed the effect of ethnicity, obesity and family history
on the outcome of this cohort. Results: Median patient age was 36
years. Median tumour diameter was 22 mm, and 50% of patients
had positive lymph nodes; 59% of tumours were grade 3, 33.7%
were oestrogen receptor (ER) negative, and 24% were human
epidermal growth factor receptor 2 (HER2) positive. Five-year OS
was higher for patients with ER-positive than ER-negative tumours
(85.0 vs 75.7%; P! .001), but by eight years, survival was almost
equal. In multivariable analyses obesity and ethnicity were both
signiﬁcant independent predictors of OS and DDFI in ER-positive
patients. A positive family history was not a signiﬁcant
independent risk factor for breast cancer outcome. Conclusion:
Young onset breast cancer is associated with poor outcomes and
new treatment approaches are required in younger women with
this disease.

that these PRLRI146L and PRLRI176V variants are not associated
with breast cancer or MFA risk. However, one cannot exclude that
low but sustained PRLR signaling may facilitate or contribute to
pathological development driven by oncogenic pathways. The role
of such variants in developing benign breast tumors will be
discussed, especially in adolescents. Others benign breast diseases,
in adolescents will be discussed in terms of diagnosis, management
and therapeutic approaches.

WG7.1

Abstract unavailable.
WG6.5

Benign Breast Conditions in Adolescent Girls
Philippe Touraine

WG7.2

Paris, France

The Activities of AdrenalNET and the Paedeatric
Emergency Card for Europe

Benign breast diseases (BBD) have always been neglected in
comparison to cancer, despite the fact that there are many more
patients with such diseases than patients presenting to a breast
clinic for cancer, especially in young women. So far, BBD have
been the subject of a relatively few isolated and unconnected
studies, and earlier related work has often been ignored. This
situation has led to a great deal of confusion, especially because
different authors have their own nomenclature for benign lesions
of the breast, and, unfortunately, a unique and unequivocal
deﬁnition has not yet been commonly accepted. Hence, it is even
more difﬁcult to ﬁnd in the literature data concerning the
mechanisms involved in the development of such disorders,
especially when it concerns rare BBD or in adolescents. Breast
tissues are under a complex system of control by systemic factors,
particularly hormones acting through their respective receptors, as
well as a number of local factors. This network starts with the onset
of puberty. This includes paracrine hormones, released by one type
of cell to inﬂuence adjacent cells of similar or differing function;
juxtacrine factors, situated on the surface of the producing cell to
inﬂuence adjacent cells by direct contact; and autocrine hormones,
which act on the same cell by intracellular or surface receptors. All
of these hormones interact, as is true for systemic hormones, by
inﬂuencing locally derived factors— cell adhesion-related proteins
as well as autocrine and paracrine hormones—to produce signal
pathways that ﬁnally result in cell regulation and stimulation.
We recently identiﬁed in a population of women, including
adolescents, with multiple breast ﬁbroadenomas (MFA), a germline heterozygous variant in exon 6 of the human Prolactin
Receptor gene (hPRLR), encoding Ile146 to Leu (I146L)
substitution in the extracellular domain of the receptor. This
sole substitution was sufﬁcient to confer constitutive activity to the
receptor variant, as reﬂected by PRL-independent activation of
the PRLR/Stat5 cascade and proliferative and antiapoptotic effects
in various cell lines. However, in a more recent study, we suggested
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Johan Beun
The Netherlands

BijnierNET/AdrenalNET: AdrenalNET is the result of
collaboration in the domain of adrenal gland disorders between
healthcare providers, patients, nurses and informal carers. An
extremely good modus of cooperation has developed between the
endocrinologists at all the Dutch university medical centers and
ten of the top teaching hospitals, the patient association (Adrenal
Society NVACP) and the National Working Group of Endocrine
Nurses (LWEV). The mission: AdrenalNET helps adrenal gland
patients, carers and healthcare practitioners ﬁnd reliable,
accessible and understandable information (both scientiﬁc and
general), and offers a secure platform for the exchange of
information so that together they can improve the care provided
- from the diagnosis itself to the scheduling of care - all with a view
to reinforcing the patient’s management of his or her own life.
Board: The Board consists of representatives of the Dutch Adrenal
Society NVACP, the Dutch Adrenal Fund, the University Medical
Centers, the teaching hospitals, the LWEV and the Dutch College
of General Practitioners (NHG). This broad-based involvement
ensures that all aspects of caring for patients with adrenal gland
disorders are represented. The Executive Board consists of two
doctors (Ad Hermus of Radboud UMC and Anton Franken of
Isala Hospital), two patients (one of whom is Alida Noordzij), and
the coordinator, Johan Beun. Task: The activities of AdrenalNET
focus primarily on three areas that are particularly important for
people with an adrenal gland disorder, namely:
† Improving the quality of specialist-led chronic care
† Improving diagnosis
† Improving care in emergency situations.
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WG7.4

Empowering Nurses as Scholars

Poster Review

Terri Lipman

Nicole Kirouac

PA, USA

Calgary, Canada

Background: Nurses are expert in providing patient care and
have numerous and varied clinical responsibilities. Nurse may feel
unprepared for the pursuit of scholarly role-writing for publication/engaging in research/giving professional presentations
may seem overwhelming. It is essential that nurses have the skills
and are empowered to become scholars. Objective and
hypotheses: The purpose of this systematic review was to
explore the following questions: 1) What are the barriers nurses
that impede nurses from pursuing a scholarly role? 2)What
systems are needed to support nurses in a scholarly role? 3) How
can nurses be empowered to be scholars? Method: A literature
review was conducted to address the guiding questions. Inclusive
criteria included articles that were (a) published between 2010–
2015, (b) published in English, (c) relevant to the study questions.
Search terms included, but were not limited to (“Nurses,
Scholarship” [Mesh] OR “Nursing Scholarship” [Mesh] OR
“Advanced Nursing Practice, Scholarship” [Mesh] AND “Nursing
Empowerment”. Results: An in-depth search in the PubMed data
base yielded 879 articles. Articles not published in English or
published more than 5 years ago were discarded. This narrowed
the search to 335 articles. Those articles were reviewed. Ultimately
80 articles were read and analysed using a thematic approach.
Conclusion: A variety of themes were identiﬁed related to
empowering nurses as scholars that included the need for
1) mentorship, 2) funding, 3) protected time, 4) infrastructure,
5) guidance, 6) incentives and 6) inspiration.

55th Annual Meeting of the ESPE

Background: Pediatric Endocrine Nurses are experts in caring
for children with Endocrine conditions. Many nurses do not have
the conﬁdence, knowledge and technical skill set to produce poster
presentations that allow them to share this expertise. Objective
and hypotheses: This session will give Pediatric Endocrine
Nurses an opportunity to hear how a poster presentation can be
developed, from an idea to the ﬁnal product. Nurses will feel
empowered to take a question/observation and share it with others
via a poster presentation. Method: Discuss the question/issue,
data collection, analysis, literature review. Results: Review of a
poster submitted for ESPE 2016 titled “A Nursing Perspective: Best
practices for pubertal suppression for individuals with central
precocious puberty and transgender”. Conclusion: Nurses can
develop posters for sharing information with others within their
centres, conferences or internationally.

WG7.5
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FC1.2

Transcriptomic Analysis in Healthy Subjects with
Differences in Tissue Sensitivity to Glucocorticoids
Identiﬁes Novel Disease-associated Genes

FC1.1

DNA Methylation of HSD3B2, NUR77 and RARb
Promoter Genes is Not Involved in functional
Differentiation of Human Androgen-Producing
Adrenocortical Cells
Maria Cecilia Alonso Burgos, Javier Goni, Nora Saraco,
Natalia Perez Garrido, Marco A. Rivarola, Alicia Belgorosky,
Maria Sonia Baquedano

Nicolas C. Nicolaidesa,b, Alexandros Polyzosc, Eleni Koniaria,
Agaristi Lamprokostopouloub, Eleni Golﬁnopouloua,
Chryssanthi Papathanasioua, Amalia Sertedakia, Dimitris Thanosc,
Evangelia Charmandaria,b
aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDivision of
Endocrinology and Metabolism, Biomedical Research Foundation of
the Academy of Athens, Athens, Greece; cInstitute of Molecular
Biology, Genetics and Biotechnology, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Garrahan National Pediatric Hospital, CABA, Argentina

Background: RARb cooperates with Nur77 to in-vitro
regulate HSD3B2 transcription. NUR77 expression parallels
HSD3B2 expression with a much lower level in androgenproducing adrenocortical tissues (childhood virilizing adrenocortical tumours (VAT), fetal zone (FeZ) and zona reticularis, ZR).
RARb is down-regulated in starved, hyperandrogenic H295R
cells. However, the mechanisms regulating this expression pattern
and the relevance of RARb to human adrenal physiology are
unknown. Objective: To evaluate developmental changes in DNA
methylation of HSD3B2, NUR77 and RARb genes in VAT and
normal human adrenal tissues (HAT). Method: VAT (nZ11, age
0.75–4.5 year) and HAT collected from 3postnatal groups: Gr1:!
3mo, nZ9, FeZ involution; Gr2:3mo to 6 year, nZ9, preadrenarche; and Gr3:O6 to 20 year, nZ8, post-adrenarche, were
evaluated. Total DNA and RNA from whole tissue and from
laser capture microdissected zona fasciculata (ZF) and ZR in Gr3
were isolated. Total RARb (RARbT) and RARb2 expression were
studied using qRT-PCR. Promoter methylation pattern were
examined by bisulﬁte sequencing. Results: RARbT and RARb2
mRNAs were similar among HATfrom the 3 groups. RARbT mRNA
was lower in VAT compared to age-matched group HAT (P!0.05).
RARb2 tended to be lower in VAT compared to HAT without
statistical signiﬁcance. RARbT and RARb2 mRNA expression
showed no signiﬁcant difference between micro-dissected ZR and
ZF. HSD3B2 NUR77 mRNAs were much lower in ZR cells (P!0.05)
. In silico screened showed that NUR77 promoter was embedded
within a CpG island but it remained completely unmethylated in
HAT from the 3Grs and in VAT. No differences in adrenal zonespeciﬁc NUR77 methylation were observed. Conclusion: RARb
was not associated with ZR-speciﬁc down-regulation of HSD3B2 in
postnatal human adrenocotical zonation. DNA methylation would
not be involved in zone-speciﬁc and VAT downregulation of
adrenal NUR77. Lack of CpG Island in HSD3B2 suggested that the
known downregulation of HSD3B2 gene expression in human ZR
would not be directly mediated by DNA methylation.
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Background: Glucocorticoids exert profound immunemodulating effects and regulate the expression of genes involved
in cell cycle progression and apoptosis. Synthetic glucocorticoids
are the most potent agents used in the treatment of inﬂammatory,
autoimmune and lymphoproliferative disorders. Considerable
variation in response to therapeutic doses of glucocorticoids exists
among individuals, as evidenced by differences both in disease
response and in the incidence of glucocorticoid side-effects.
Objective and hypotheses: To identify novel glucocorticoid
(GC) sensitivity-determining genes using genome-wide expression
proﬁling in healthy volunteers. Methods and Results: One
hundred healthy adults were given 0.25 mg of Dexamethasone at
midnight, and serum cortisol concentrations were determined
at 08:00 h the following morning. Accordingly, subjects were
polarized into the 10% most GC sensitive (nZ10) and 10% most
GC-resistant (nZ10). Sequencing of the human glucocorticoid
receptor (NR3C1) gene in the 20 subjects revealed no mutations or
polymorphisms. RNA sequencing identiﬁed 133 upregulated and
49 downregulated genes involved in immune response and NF-kB
cascade in the GC-resistant versus the GC-sensitive group. Several
Systemic Lupus Erythematosus-associated genes were more active
in the GC-sensitive group, while multiple targets of NR3C1 gene
were positively regulated in the GC-resistant group. Cluster
analysis in the expression proﬁle of the 20 subjects revealed clear
differences between the two groups with 3 GC-sensitive and 3
GC-resistant individuals. Differential expression analysis revealed
upregulation of 900 and downregulation of 1100 additional genes.
Alzheimer disease-amyloid secretase pathway, dopamine receptormediated signaling pathway and telomere maintenance were novel
signaling pathways more active in the GC-sensitive subjects. Key
molecules associated with neurological diseases, such as Synuclein
A in Parkinson’s disease, were upregulated in the GC-sensitive
group. Finally, the NR3C2 gene was more active in the
GC-resistant group. Conclusion: Differences in tissue sensitivity
to glucocorticoids among healthy adults are associated with
differential expression of genes related to autoimmune and
neurological disorders.

Free Communications

FC1.3

Steroidogenesis in the Human Fetal Adrenals at the
End of the First Trimester
Iuliia Savchuka, M.L. Morvanb, T. Søeborgc, J.P. Antignacb,
K. Gemzell Danielssond, B. Le Bizecb, O. Södera, K. Svechnikova
aDepartment of Women’s and Children’s Health, Pediatric
Endocrinology Unit, Karolinska Institute & University Hospital,
Stockholm, Sweden; bLUNAM Université, École nationale
vétérinaire, agroalimentaire et de l’alimentation Nantes-Atlantique
(Oniris), Laboratoire d’Étude des Résidus et Contaminants dans les
aliments (LABERCA), Nantes, France; cDepartment of Growth and
Reproduction, Rigshospitalet, Copenhagen University Hospital,
Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark; dDepartment of Obstetrics and Gynecology,
Karolinska Institute & University Hospital, Stockholm, Sweden

Background: Steroid hormones produced by the human fetal
adrenals (HFA) are suggested to regulate intrauterine homeostasis
and the maturation of certain fetal organs necessary for extrauterine
life. Appropriate development and hormonal function of the HFA
therefore are critical for normal fetal maturation and survival. Little is
known about the possible relationship between the expression of
steroidogenic enzymes and corresponding transcription factors in the
HFA in vivo at the end of ﬁrst trimester due to limited access to
material at that fetal age. Objective and hypotheses: The aim of
the study was to investigate steroidogenesis in human fetal
adrenocortical cells (HFACs) in vitro and to explore the ontogenetic
expression proﬁles of steroidogenic enzymes and transcription
factors in the HFA during the ﬁrst trimester in vivo. Method:
Steroids produced by intact and ACTH-stimulated HFACs were
analyzed by gas and liquid chromatography/mass spectrometry (GCMS/MS and LC-MS/MS). Expression steroidogenic enzymes and
transcription factors were explored by qPCR and automated
Western blotting in the HFA at gestational week (GW) 9–12.
Results: ACTH-stimulated HFACs produced steroids of the
D5pathway and had no potential to synthesize potent androgens at
GW9-12. The HFA expressed high protein levels of CYP17A1 and
CYP11B1 at GW11-12 and GW10-11, respectively, which were
correlated with elevated expression of SF-1 and GATA-6. However,
HSD3B2 peaked at GW10 but signiﬁcantly decreased at GW11.
Conclusion: Our ﬁndings indicate that the HFACs are responsive to
ACTH stimulation but have no potential to produce potent
androgens at GW9-12. The onset of HFA steroidogenesis is a
complex coordinated process that is tightly regulated by cooperative
action of relevant transcription factors.

Kirsty Halld, Timothy Barrett b,c, Vijay Salwanie, Wiebke Arlta,e,
Nils Kronef, Andrew Peet b,c, Amanda Woodd
aInstitute of Metabolism and Systems Research, University of
Birmingham, Birmingham, UK; bBirmingham Children’s Hospital,
Birmingham, UK; cInstitute of Cancer and Genomic Sciences,
University of Birmingham, Birmingham, UK; dInstitute of
Psychology, University of Birmingham, Birmingham, UK;
eUniversity Hospital Birmingham, Birmingham, UK; fUniversity of
Shefﬁeld, Shefﬁeld, UK

Background: Management of patients with CAH remains
challenging. There is increasing evidence to suggest that failure
to optimize treatment during childhood not only affects ﬁnal
height but also leads to psychological and psychiatric problems.
Previous qualitative structural T2-weighted MRI studies have
identiﬁed white matter hyper-intensities in up to 46% of CAH
patients. The nature and functional relevance of these
abnormalities remains unknown. Objective and hypotheses:
We aimed to identify novel MRI brain biomarkers of CAH and
to examine their association with cognitive abnormalities.
Method: All participants completed subtests of the Cambridge
Neuropsychological Test Automated Battery and underwent
brain volumetric, magnetic resonance spectroscopy and diffusion
tensor imaging. Freesurfer (neural volumes and cortical
thickness), TARQUIN (metabolites) and Tract Based Spatial
Statistics (fractional anisotropy) were used to process the
neuroimaging data. T-tests were performed to compare signiﬁcance between groups, adjusted for multiple comparisons.
Partial correlations were performed to assess the relationship
between MRI markers and neuropsychological measures.
Results: Seventeen females with 21-hydroxylase deﬁciency and
18 age-matched healthy females were recruited (32.7 and 28.6
years, PZ0.25). Patients with CAH had signiﬁcantly lower
episodic memory, learning and spatial working memory
(P!0.001) scores. Patients with CAH had signiﬁcant reductions
in total brain volume (PZ0.02), corpus callosum volume (PK
0.03), hippocampal N-Acetyl Aspartate (PZ0.03) and choline
(PZ0.002), brain fractional anisotropy (Figure A, P!0.01) and
parahippocampal cortical thickness (B, left, C, right, P!0.05).
There were signiﬁcant relationships between; corpus callosum
volume and spatial working memory (PZ0.001), parahippocampal thickness, episodic and working memory (P!0.05),
hippocampal choline and rapid visual information processing
(P!0.02). Conclusion: For the ﬁrst time we have identiﬁed
central nervous system imaging biomarkers of clinically
signiﬁcant cognitive abnormalities in patients with CAH.
Further studies are required to determine the age of onset of
these abnormalities and to develop preventative strategies.

FC1.4

Identiﬁcation of Novel Central Nervous System
Imaging Biomarkers Associated with Cognitive
Abnormalities in Patients with Congenital Adrenal
Hyperplasia
Emma Webba,b, Lucy Elliotta, Dominic Carlinc, Martin Wilsonc,
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AAV Gene Therapy of 21-Hydroxylase Deﬁciency
(21OHD) in Cyp21K/K mice
Morgane Perdominia, Christine Menguy-Dos Santosa,
Cyndie Goumeauxa, Sylvie Guidouxa, Guillaume Pourchera,
Patrick Aubourga,b, Pierre Bougnèresb,c
aU1169INSERM,

France;

cPediatric

Bicêtre, France; bGene Therapy Design, Bicêtre,
Endocrinology, Bicêtre, France

Background: Despite current treatment, girls and women with
severe forms of 21OHD are exposed lifelong to a chronic excess of
androgens and the secondary effects of suppressive corticoids,
which make gene therapy (GT) an option to be explored.
Objective: To evaluate the effect of human CYP21 gene transfer
mediated by adeno-associated virus (AAV) in a Cyp21K/K mouse
model. Methods: 17 adult Cyp21K/K mice received two doses of
AAVrh10- CYP21 vector. Wild type (WT) mice (nZ9) and control
untreated Cyp21K/K mice (nZ7) were injected with a control vector.
Weight and progesterone were measured for 15 weeks. At this date,
vector copy number (VCN), qRTPCR of steroidogenic enzyme
mRNAs and immunohistochemistry of adrenal cortexwere studied.
Results: GT of Cyp21K/K mice resulted in a progressive and stable
decrease of urinary progesterone, which became 19.5G6 ng/mg
creatinine (vs 56G15 before treatment). For comparison, urinary
progesterone is 7.5G3 in WT. Weight increased from 14.5G2 g to
25.5G1 g in males (normal 30) and from 16G1 g to 22.5G1.5 g for
females (normal 25). Mean VCN was 0.1–0.15 per cell depending on
vector dose. Immunohistochemistry showed CYP21 expression in
both zona glomerulosa and fasciculata. Correction of hyperexpressed
Star, Cyp17a1, Cyp11b2, Mc2r and PRKAR1A/R2A/Ca/Cb was
observed in adrenals and of hyperexpressed renin in kidney.
Conclusion: Systemic GT at the studied doses allowed a nearcomplete correction of the Cyp21K/K phenotype. Studies in large
animals are underway.

FC1.6

A Novel Syndrome of IUGR, Congenital Adrenal
and Gonadal Insufﬁciency, Severe Infections,
Thrombocytopenia and Monosomy 7 is Caused
by SAMD9 Mutations
Federica Buonocorea, Peter Kuehnenb, Jenifer Suntharalinghama,
Shane McKeec, Mohammed Didid, Angela Bradye, Annie Proctorf,
Paolo Ghirrig, Paul Dimitrih, Oliver Blankensteinb, Dieter Knoebli,
Noushafarin Khajavib, Martin Digweedb, Annette Gruetersb,
John Achermanna
aUCL Institute of Child Health, London, UK; bCharite, Berlin,
Germany; cBelfast City Hospital, Belfast, UK; dAlder Hey Children’s
NHS Foundation Trust, Liverpool, UK; eNorthwick Park Hospital,
London, UK; fInstitute of Medical Genetics, Cardiff, UK; gUniversity
of Pisa, Pisa, Italy; hThe University of Shefﬁeld, Shefﬁeld, UK;
iPaediatric Endocrinology, Karlsruhe, Germany

Background: The association of intrauterine growth restriction (IUGR), adrenal insufﬁciency and gonadal dysgenesis is well
recognised. Some children have been reported to develop
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monosomy 7 and myelodysplasia. However, the genetic basis of
this condition was poorly understood. Objective and
hypotheses: Our aim was to investigate the genetic basis of
eight children with IUGR, adrenal insufﬁciency and gonadal failure
and additional features including severe infections and high
mortality in the ﬁrst 2 years of life. Methods: A combination
of whole exome sequencing and targeted Haloplex array analysis
was undertaken in the eight children. All had a 46,XY karyotype,
IUGR, adrenal insufﬁciency and testicular dysfunction, and female
external genitalia in 6 out of 8 patients. Expression studies were
done using qRTPCR and immunohistochemistry (IHC). Genetic
studies included array CGH, single-nucleotide primer extension
assays, subcloning and sequencing of PCR-ampliﬁed DNA.
Functional analysis of the mutants was performed with proliferation assays, EM and confocal imaging studies in patient derived
cells. Results: Heterozygous mutations in sterile alpha motifcontaining protein, SAMD9 (OMIM 610456, chr 7q21.2), were
found in all cases. These changes were all de novo (7/8 children
tested), affected highly conserved regions and were not in control
DNA (O100,000 alleles). With qRTPCR and IHC of human fetal
and adult tissues, SAMD9 was most highly expressed in the fetal
adrenal gland, with high expression also in the colon, thymus, bone
marrow, liver and testis correlating well with patient phenotypes.
Cell proﬁleration was reduced consistent with gain of function
changes in a growth suppressor. Five patients had partial or
complete monosomy 7 in their bone marrow or blood and four had
mosaic somatic second hit mutations disrupting the SAMD9 gene.
By analysing serial samples, we were able to show that the
monosomy 7 was an acquired phenomenon leading to loss of the
mutated allele and thereby partially rescuing the life-threatening
phenotype. Conclusion: This novel rare congenital disease
provides evidence that secondary somatic events can partially
rescue lethal developmental defects. The life of affected patients can
potentially be saved by bone marrow transplantation, if mutations
are detected early.

FC2.1

Characterization of GNAS miRNAs Targets: Trying
to Better Understand the Pathophysiology of
Pseudohypoparathyroidism 1B (PHP1B)
Patrick Hannaa, Irène Netchineb, Catherine Le Stunffc,
Agnès Linglartd
aINSERM Bicêtre Paris Sud, Bicêtre Paris Sud, France; bMD, PhD,
INSERM and APHP, Trousseau, Paris, France; cINSERM Bicêtre
Paris Sud, Bicêtre Paris Sud, France; dMD, PhD, INSERM and APHP,
CMR Calcium-Phosphore, Bicêtre Paris Sud, France

Background: Patients affected with PHP1B are characterized
by resistance to PTH which binds to the PTH receptor and activate
the cAMP/Gsa signaling pathway. Gsa is encoded by GNAS, a locus
subjected to genomic imprinting. PHP1B patients present with
abnormal methylation at the maternal A/B promoter and, in some
cases, at the other promoters (XLas, GNAS-AS1 and NESP55) of the
GNAS locus, likely leading to a decreased expression of Gsa. Clinical
features of PHP1B are not fully explained by the cAMP/Gsa
signaling defect. From the 3’ UTR of the GNAS-AS1 transcript, arise
3 miRNAs: hsa-miR-296-5p, hsa-mir-296-3p and hsa-mir-298-5p.
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Objectives: Demonstrate that the GNAS-miRs are imprinted.
Characterize their expression in controls and PHP1B patients and
identify their targets. Methods: Analysis of the GNAS miRNAS
imprinting through pyrosequencing and qPCR. In silico characterization of GNAS miRNAs putative targets. Identiﬁcation of targets of
the GNAS-miRNAs through the overexpression of the 296-3p
miRNA in HEK293 cells. Results: 1- the GNAS-miRNAs display an
imprinting expression pattern (in ﬁbroblasts of one matUPD20
patient, down expression by 400 and 3.5 fold of the 296-5p miRNA
(PZ0.0015) and the 296-3p miRNA (PZ0.0289), respectively).
2-Targets of the 3 miRNAs were characterized in silico using mirbase
and subsequently classiﬁed in three groups: cAMP signaling,
calcium signaling and growth. 3- In HEK cells, overexpression of
the 296-3p miRNA leads to a signiﬁcant decrease in the expression
of AKAP6 and PRKAG1 by 35% (PZ0.000085) and 44%
(PZ0.000023), respectively. In leukocytes of one patUPD20 patient,
we found a signiﬁcant decrease in AKAP6 (PZ0.0015) and a non
signiﬁcant decrease in PRKAG1 expression, respectively. Both
factors are involved in cAMP signaling. Conclusion: The GNAS296-5p-miRNA and the GNAS-296-3p-miRNA are imprinted and
target factors involved in cAMP signaling independently from Gsa.
Additional studies are necessary to decipher the precise role of the
GNAS-miRNAs on the PHP1B phenotype.
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From Pseudohypoparathyroidism to Inactivating
PTH/PTHrP Signaling Disorder (iPPSD), a Novel
Classiﬁcation Proposed by the European
EuroPHP-Network
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Endocrinology and Diabetes, Birmingham Children’s Hospital,
Birmingham, UK

Background: Disorders related to an impairment in parathyroid hormone (PTH) signaling pathway are historically
classiﬁed under the term pseudohypoparathyroidism (PHP), that
now encompasses rare, related but highly heterogeneous diseases
with demonstrated (epi)genetic causes. The actual classiﬁcation is
based on the presence or absence of speciﬁc clinical and
biochemical signs together with an in vivo response to exogenous
PTH and an in vitro assay of Gsa protein activity. However, this
classiﬁcation does not take into consideration other related diseases
like acrodysostosis (ACRDYS) or Progressive Osseous Heteroplasia
(POH), as well as recent associations to phenotypes and
genetic/epigenetic background of the different subtypes. Objective
and hypotheses: The EuroPHP network met on three different
occasions with the major goal of developing a new classiﬁcation
that encompasses all disorders with an impairment in PTH and/or
PTHrP cAMP-mediated pathway. Method: An extensive review of
the literature was performed. Several meetings were organized to
discuss about a new, more effective and accurate way to describe
disorders related to abnormalities of the PTH signaling pathway.
This led to the realization of a novel terminology and classiﬁcation
of these disorders. Results: After a selection of major and minor
criteria to consider for the diagnosis of these disorders, we
proposed to group them under the term of “inactivating
PTH/PTHrP signaling disorders”, abbreviated as iPPSD. This
terminology: i) deﬁnes the common mechanism responsible for all
diseases, ii) does not require a conﬁrmed genetic defect, iii) avoids
ambiguous terms like “pseudo”, iiii) eliminates the clinical or
molecular overlap between diseases. Conclusion: We believe that
the use of this nomenclature and classiﬁcation will facilitate the
development of rationale and comprehensive international
guidelines for the diagnosis and treatment of iPPSDs.

FC2.3

The Impact of Intragastric Balloon Placement
Suppported by a Lifestyle Intervention Programme
on Cortical and Trabecular Microstructure and
Strength in Severely Obese Adolescents
Pooja Sachdeva,b, Lindsey Reecec, Rob Copelandc, Jerry Walesa,
Paul Dimitrib,c, Neil Wrightb
aUniversity of Shefﬁeld, Shefﬁeld, UK; bShefﬁeld Children’s Hospital,
Shefﬁeld, UK; cShefﬁeld Hallam University, Shefﬁeld, UK

Background: The effect of profound weight loss following
obesity surgery on skeletal microarchitecture and strength in
adolescents has not been studied. Obese children are at an
increased risk of fracture and childhood obesity leads to
reconﬁguration of trabecular bone without augmenting bone
strength. Objective and hypotheses: To examine the impact
of weight loss following 6 months treatment with an intragastric
balloon supported by a lifestyle intervention programme on
cortical and trabecular bone microstructure and bone strength
in obese adolescents. Method: We recruited 11 adolescents aged
13.8 to 16.8 years, BMI O3.5 S.D., Tanner stage 4/5 to undergo
intragastric bariatric balloon placement. Serial distal radial and
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tibial high resolution pQCT (peripheral quantitative computed
tomography) imaging, subtotal body and lumbar spine (LS:L1 to
L4) DXA was performed at baseline and 6 months. HRpQCT
measures of microstructural properties included trabecular
number (Tb.N, 1/mm), trabecular thickness (Tb.Th, mm),
trabecular separation (Tb.Sp, mm), and cortical thickness (Ct.Th,
mm). Biomechanical parameters were deﬁned by miocroﬁnite
element analysis. Results are expressed as (mean difference, 95% CI,
signiﬁcance (p)). Results: Weight SDS and BMI SDS decreased
signiﬁcantly (K0.38 (K0.62, K0.13) and K0.27 (K0.44, K0.10)
respectively, PZ0.005). Total body bone mineral content (BMC), LS
BMC and LS bone area all demonstrated age appropriate increases
following the balloon. Cortical BMD (14.0 mg/cm3 (8.2, 19.7),
P!0.001) and cortical perimeter size (4.0 mm (0.5, 7.5), PZ0.029)
increased at the radius. Cortical area (2.4 mm2 (0.1, 4.7), PZ0.042),
cortical BMD (11.1 mg/cm3 (4.1, 18.0), PZ0.006) and cortical
thickness (0.02 mm (0.001, 0.04), PZ0.042) increased at the tibia.
Paradoxically, total bone area at the radius diminished (K6.1 mm2
(K8.9.K3.2), PZ0.001). Bone stiffness and estimated ultimate
failure load did not signiﬁcantly change following surgery.
Conclusion: There was no evidence of skeletal deterioration
following intragastric balloon insertion despite a reduction in BMI
SDS. Total body and regional bone accretion continued with the
greatest gains in cortical bone. In the short term, balloon bariatric
surgery does not cause bone loss in adolescence.

Protein Tyrosine Phosphatase Receptor Type Z 1 (Ptprz1),
Cadherin 2 (Cdh2), and L-galectin (Lgals) were upregulated
during the formation of the perichondrium-like tissue by real-time
PCR and in situ hybridization. Interestingly, only molecular
markers for the cambium (Dkk3 and Lgals) and not the ﬁbrous
layer (Collagen 14) were upregulated in cultured chondrocyte
pellets. Conclusions: These ﬁndings support previous cell-lineage
tracing studies suggesting that the perichondrium is formed from
chondrocytes in the periphery of the bone anlagen. In addition, the
results suggest that epiphyseal chondrocytes of postnatal animals
are not terminally differentiated, but still retain the potential to
transdifferentiate into perichondrial cells. In addition, this study
presents evidence that not only epiphyseal cartilage, but also bone
tissue and perichondrium are made up from collagen 2 expressing
cells.

FC2.5

Determination of the Minimal Clinically Important
Difference in the Six-Minute Walk Test for Patients
with Hypophosphatasia
Ioannis Tomazos, Scott Moseley, Eileen Sawyer, Uche Iloeje
Alexion Pharmaceuticals, Inc, New Haven, CT, USA
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In vitro Evidence that Growth Plate Chondrocytes
Differentiate into Perichondrial Cells
Stephan-Stanislaw Späth, Anenisia Andrade, Michael Chau,
Ola Nilsson
Karolinska Institutet, Stockholm, Sweden

Background: During early bone formation, mesenchymal
stem-cells condense and differentiate into collagen type
2-expressing chondrocytes which form the cartilaginous bone
anlagen. This anlage becomes enclosed by the perichondrium. The
perichondrium consists of two layers, the inner cambium layer
containing chondrocyte- and osteo-precursor cells and the outer
ﬁbrous layer important for mechanical and structural support.
While the regulation of the growth plate is increasingly well
understood, little is known about the regulative capacity of
perichondrium on the growth plate, as well as in bone growth.
Aim: To explore the cellular origins of perichondrium. Methods:
Perichondrium-speciﬁc markers were identiﬁed by microarray and
real-time PCR analysis of microdissected growth plate and
perichondrial tissues. High-density chondrocyte pellets were
produced by isolating chondrocytes from epiphyseal cartilage.
During the dissection, the perichondrium was carefully removed
and its absence was conﬁrmed by histological examination and by
real-time PCR for perichondrium markers. Differentiation of pellet
cultures was studied using real-time PCR and in situ hybridization
for chondrocyte and perichondrium markers. Results: Cultured
chondrocyte pellets developed a surrounding perichondrium-like
tissue by day 21 of culture. This surrounding tissue did not express
chondrocyte markers, collagen 2 or 10, as assessed by in situ
hybridization. Instead, perichondrium markers Periostin (Postn),
Roundabout 2 (Robo2), Dickkopf 3 (Dkk3), Pleiotrophin (Ptn),
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Background: Hypophosphatasia (HPP) is a rare, inherited,
metabolic disease caused by loss-of-function mutation(s) in the
gene encoding tissue nonspeciﬁc alkaline phosphatase (TNSALP).
Poor skeletal mineralisation, muscle weakness, pain, and accompanying complications characteristic of HPP result in impaired
physical function, decreasing ability to perform daily activities, and
quality of life. Improvement in physical function is a treatment
target, yet established physical activity measures have not been
validated in patients with HPP. The 6-Minute Walk Test (6MWT)
is an accepted measure of physical activity reﬂective of daily
functioning for children with other chronic diseases. Objective/
Hypotheses: Determine concurrent validity and minimal clinically important difference (MCID) for the 6MWT for patients with
HPP. Methods: Data were from a Phase II trial of asfotase alfa, a
replacement TNSALP, for children with HPP (ENB-006-09/ENB008-10). MCID was estimated as per McDonald et al. 2013 using
baseline/screening data, and standard error of measurement (SEM)
and one-third standard deviation (1/3SD) distribution-based
approaches. Clinical relevance was assessed via Pearson correlations
between 6MWT and measures of skeletal disease (Radiographic
Global Impression of Change [RGI-C] scale, Rickets Severity Scale
[RSS]), and activities of daily living (parent-reported Childhood
Health Assessment Questionnaire [CHAQ] Disability Index,
Pediatric Outcomes Data Collection Instrument [PODCI]).
Results: MCID for patients with HPP was estimated at 20.2 meters
(SEM) and 30.2 meters (1/3SD). Correlation analysis (127
datapoints) indicated signiﬁcant (P!0.001), moderate-to-strong
linear relationships between distance walked (percent predicted for
age, gender, height) and RSS (rZK0.73), CHAQ Disability Index
(rZK0.57), and PODCI subscales, including Global Function (rZ
0.76), Transfer/Basic Mobility (rZ0.69), and Sports/Physical
Functioning (rZ0.78). Changes in 6MWT and RGI-C scores
demonstrated weaker correlation (rZ0.32; 68 datapoints; P!0.01).
Conclusions: The 6MWT is a valid, clinically relevant measure of
disability and treatment outcomes for patients with HPP. A change
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of 20–30 meters represents a clinically meaningful difference in
functional abilities in this population.

FC2.6

treatment-related adverse events (AE) were mild; transient
injection site reactions occurred most frequently (39%). One
child experienced a serious AE (fever/muscle pain) that improved
and the child continues in the trial. No clinically meaningful
changes occurred in serum/urine calcium, serum iPTH, or renal
ultrasound. Conclusion: KRN23 improved phosphorus homeostasis and rickets in children with XLH.

Effect of KRN23, a Fully Human Anti-FGF23 Monoclonal Antibody, on Rickets in Children with X-linked
Hypophosphatemia (XLH): 40-week Interim Results
from a Randomized, Open-label Phase 2 Study
Linglarta,

Carpenterb,

Imelc,
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The MAPK Effector BRAF is Essential for the Integrity
of Hypothalamic-Pituitary Development and
Deregulation of this Pathway Causes Congenital
Hypopituitarism

Bootd,

Agnès
Thomas
Erik
Annemieke
Wolfgang Höglere, Raja Padidelaf, William van’t Hoffg,
Michael Whyteh, Chao-Yin Cheni, Alison Skrinari, Sunil Agarwali,
Javier San Martini, Anthony Portalej

aAPHP, Hôpital Bicêtre, Le Kremlin-Bicêtre, France; bYale University
School of Medicine, New Haven, Connecticut, USA; cIndiana
University School of Medicine, Indianapolis, Indiana, USA;
dUniversity of Groningen, Groningen, The Netherlands;
eBirmingham Children’s Hospital, Birmingham, UK; fRoyal
Manchester Children’s Hospital, Manchester, UK; gGreat Ormond
Street Hospital, London, UK; hShriners Hospital for Children,
St. Louis, Missouri, USA; iUltragenyx Pharmaceutical Inc., Novato,
California, USA; jUniversity of California, San Francisco,
California, USA

Background: In XLH, high circulating FGF23 causes
hypophosphatemia, rickets, and short stature. Objective and
hypotheses: To evaluate KRN23 effects on serum phosphate (Pi)
level and rickets severity in XLH children in a Phase 2 study.
Method: 52 XLH children (ages 5–12 years, %Tanner 2) received
KRN23 subcutaneously biweekly (Q2W) or monthly (Q4W).
Serum Pi was measured at 2-week intervals. KRN23 dose was
titrated (maximum 2 mg/kg) targeting age-appropriate serum Pi
concentrations. Rickets severity was assessed by the Thacher
Rickets Severity Score (RSS) and Radiographic Global Impression
of Change (RGI-C; K3Zworsening; C3Zcomplete healing).
Results: The ﬁrst 36 subjects had a mean 6.6 years of standardof-care treatment before washout. KRN23 increased serum Pi from
baseline in all subjects to near normal levels (mean increase
0.30 mmol/l at 38 weeks; P!0.001) and was more stable with Q2W
dosing; hyperphosphatemia did not occur. KRN23 signiﬁcantly
improved RSS with greater improvements seen with Q2W dosing
(44% reduction; PZ0.0126) and particularly in higher-severity
subjects (baseline RSS R1.5) (59% reduction; P!0.0001). Q2W
dosing improved RGI-C by C1.6 (P!0.0001) with higher-severity
subjects showing substantial healing (C2.0; P!0.0001). Most

Louise Gregorya, Nikolina Kypranoub, Rachel Bessera,
Lilliana Vignolab, Karen Templec, Justin Davisc, Evelien Geversb,
Mehul Dattania, Carles Gaston-Massuetb
aDevelopmental Endocrinology Research Group, UCL, Insititute of
Child Health, London, UK; bCenter for Endocrinology, William
Harvey Research Institute, Barts and The London Medical School,
Queen Mary Univeristy, London, UK; cDepartment of Paediatric
Endocrinology, South Hampton Children Hospital,
Southhampton, UK

Background: BRAF is a component of the RAS/MAPK
signalling pathway; germline mutations in components of this
pathway are associated with congenital abnormalities such as
Cardio-Facio-Cutaneous (CFC), Noonan and Costello Syndromes.
These syndromes, known as RASopathies, are characterised by
variably penetrant central nervous system, cardiac and facial
abnormalities. Importantly, short stature and delayed puberty have
been associated with these syndromes, as have features of septooptic dysplasia (SOD). Although a BRAF mutation, p.V600E, has
been associated with papillary craniopharyngiomas, a direct
causative role for this MAPK effector in hypothalamo-pituitary
(HP) axis development has not been reported. Objective and
hypotheses: We hypothesised that BRAF is essential for the
integrity of HP-axis development and that BRAF mutations are
causative of congenital hypopituitarism. We aimed to understand
the direct role of MAPK pathways in HP-axis development.
Methods: We expressed mutated BRAFV600E in a tissue-speciﬁc
manner in the pituitary and hypothalamus in mice. By genetically
targeting these tissues, we can identify the direct consequence of
MAPK over-activation in HP-axis development. Additionally,
BRAF was sequenced in patients with clinical features of CFC

Table 1. (for abstract FC2.6)
All Patients

Mean Total RSS

Mean RGI-C

All (NZ36)
Q2W (NZ18)
Q4W (NZ18)
All (NZ36)
Q2W (NZ18)
Q4W (NZ18)

Patients with Baseline RSS R1.5

Baseline

Wk 40

1.4
1.5
1.3

1.0*
0.9*
1.1
C1.4*
C1.6*
C1.2*

All (NZ18)
Q2W (NZ9)
Q4W (NZ9)
All (NZ18)
Q2W (NZ9)
Q4W (NZ9)

Baseline

Wk 40

2.3
2.4
2.2

1.2*
1.0*
1.4*
C1.9*
C2.0*
C1.7*

*P!0.05, comparing Wk 40 to baseline.
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and congenital hypopituitarism/SOD. Results: Tissue speciﬁc
transgene activation of BRAFV600E/C allele in murine HP-axis
resulted in severe pituitary hyperplasia and failure of terminally
differentiated cell-types leading to dwarﬁsm. This phenotype
indicates for the ﬁrst time a direct and critical role for BRAF in
HP-axis development leading to congenital hypopituitarism, which
resembles the human phenotypes observed in association with BRAF
mutations. Four genetic variants in BRAF were identiﬁed in the
patients. Conclusion: Our data, together with the functional
characterisation of 4 novel genetic variants identiﬁed in unrelated
children with CFC/congenital hypopituitarism/SOD, reveal a
previously unreported role of BRAF in pituitary development
leading to endocrine deﬁcits. Our data link mutations in the
MAPK pathway present in CFC and other RASopathies with
HP-axis developmental abnormalities, leading to endocrinopathies.
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Spectrum of LHX4 Mutations in a Cohort of 510
Patients with Hypopituitarism
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Fréderic Briouded, Latifa Hilale, Juliane Legerf,
Mohamad Maghnieg, Isabelle Oliver-Petith,
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Serge Amselema,b, Marie Legendrea,b
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Paris, F-75012, France; bU.F. de Génétique moléculaire, Hôpital
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Sciences, Rabat, Morocco; fService d’Endocrinologie pédiatrique,
AP-HP, Hôpital Robert Debré, Paris, F-75019, France; gPediatrics,
IRCCS G. Gaslini, University of Genoa, Genoa, 16147, Italy; hService
d’Endocrinologie et Génétique, Hôpital des Enfants, CHU de
Toulouse, Toulouse, F-70000, France; iService d’Endocrinologie
pédiatrique, AP-HP, Hôpital Necker, Paris, F-75015, France; jService
d’Endocrinologie, AP-HP, Hôpital Pitié-Salpêtrière, Paris, F-75013,
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Background: Mutations in the gene encoding LHX4, a
homeodomain-containing factor with two LIM domains, are
responsible for dominant hypopituitarisms with incomplete
penetrance and variable expressivity. To date, only 14 unambiguous LHX4 mutations have been reported. Among those cases, 12
had an absent or ectopic posterior pituitary (EPP) and/or an
abnormal sella turcica. Objective and hypotheses: To i) assess
the contribution of LHX4 in combined pituitary hormone
deﬁcits, and ii) assess the functional consequences of the identiﬁed
variants and the role of LHX4 LIM domains. Method: We
screened a group of 510 independent patients presenting
with various pituitary hormone deﬁcits associated with an EPP
and/or sella turcica anomalies. The functional consequences of
the variants identiﬁed and LIM1- or LIM2-defective variants
were assessed by luciferase assay, immunocytoﬂuorescence and
co-immunoprecipitation studies. Results: LHX4 heterozygous
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variations were identiﬁed: 4 truncating mutations [p.(Tyr131*),
p.(Arg48Thrfs*104), c.607-1GOC, c.606C1GOT], 3 LIM1
missense variants [p.Lys40Asn, p.Ala65Val, p.Arg71Lys] and 3
missense variations located in the homeodomain area
[p.Thr163Pro, p.Arg221Gln, p.Arg235Gln]. Truncating
mutations (p.(Tyr131*) and p.(Arg48Thrfs*104)) and the
homeodomain missense variant p.Thr163Pro were unable to
transactivate POU1F1, GH and PRL proximal promoters.
Putative truncated proteins displayed a cytoplasmic localisation;
however the corresponding transcripts are likely to be subjected
to mRNA decay. All missense variants were found to be
expressed in the nucleus. Interaction studies between LHX4 and
different protein partners did not unveil any loss of interaction
for the missense variants located in the LIM1 domain. Deletion
of the LIM1 domain altered LHX4 transactivation capacity,
whereas a LIM2-domain deletion abolished LHX4 interaction
with ISL2 and LDB1. Conclusion: This study, performed in the
largest cohort of patients so far screened for LHX4 mutations,
shows that this gene is responsible for at most 1% (5/510
independent probands) of hypopituitarisms. This work also
highlights the respective roles of LIM1 and LIM2 domains.
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Contribution of GLI2 Mutations to Pituitary Deﬁcits
and Delineation of the Associated Phenotypic
Spectrum
Enzo Cohena, Aurélie Phama, Florence Dastota,b, Nathalie Collotb,
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Bruno Leheupf, Brigitte Mignotg, Catherine Naud-Saudreauh,
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Background: GLI2 is a zinc-ﬁnger transcription factor of the
SHH signaling pathway, expressed during ventral forebrain and
pituitary development. GLI2 mutations account for microforms
of dominant holoprosencephaly. So far, only 15 unambiguous
mutations were found in hypopituitarism –essentially combined
pituitary hormone deﬁciency (CPHD)– frequently associated with
holoprosencephaly-like malformations and/or polydactyly.
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Objective and hypotheses: To i) assess the prevalence of GLI2
mutations in patients with CPHD, isolated GH deﬁciency (IGHD)
or isolated diabetes insipidus, associated with a personal or family
history of midline defects and/or polydactyly/syndactyly, ii)
provide a most complete description of GLI2-associated phenotypes. Method: Sequencing of GLI2 coding exons in 206
independent probands. Results: Twenty rare heterozygous
variations (allele frequency !0.05 in ExAC) were identiﬁed in 23
probands. Nine are non-ambiguously deleterious: 3 nonsense
mutations [p.(Arg264*), p.(Tyr893*) and p.(Gln1145*)], 5 frameshifts [p.(Asp129Glyfs*159), p.(Gly198Argfs*153), p.(Leu788Argfs*16), p.(His959Profs*72) and p.(*1587Tyrext*46)] and 1
missense variation in the ﬁrst zinc ﬁnger (p.Tyr435Cys). Five
missense variations [p.Pro63Leu, p.Arg473His, p.Ser831del,
p.Ser941Arg and p.Arg1382His], located in functional domains,
are probably deleterious (charge/steric change and involvement of
residues invariant throughout evolution). Six other missense
variations [p.Ala117Thr, p.Gly619Ser, p.Arg720His, p.Ala1077Val,
p.Pro1228Leu, p.Asp1435Glu] would require functional studies.
The 14 patients with a deleterious/probably deleterious mutation
had IGHD (nZ8) or CPHD (nZ6). The extra-pituitary defects
were: bilateral cleft lip/palate (nZ3), unique central median incisor
(nZ2), choanal atresia/hypoplasia (nZ3), corpus callosum
anomaly (nZ2), polydactyly (nZ2), 2–3 foot syndactyly (nZ3)
and septum pellucidum agenesis (nZ1). Among the seven relatives
carrying a deleterious mutation, one had isolated polydactyly, and
six were asymptomatic, thereby underlining the difﬁcult aspects of
genetic counseling. Conclusion: In this large series of patients with
hypopituitarism and a personal or family history of midline defects
and/or digit anomalies, GLI2 mutations, which are associated with
a wide range of extra-pituitary defects, are responsible for at least
7% (14/206) of independent cases.

sequencing, expression studies and functional analysis of novel
variants. Patients: Three males (twin brothers and their maternal
cousin) presented with hyperinsulinaemic hypoglycaemia, GH and
TSH deﬁciencies, and anterior pituitary hypoplasia. All three males
were treated with rhGH, thyroxine and diazoxide. The latter was
stopped in the twins at 7 years, one of whom later manifested
glucose dysregulation [2 hr blood glucose (BG) 8.4 mmol/L, insulin
22 mU/L on OGTT; late hypoglycaemia with BG 2.7 mmol/L,
insulin 5.5 mU/L 5hrs post-glucose load]. His brother demonstrated late hypoglycaemia (BG 2.7 mmol/L, insulin 4.8 mU/L).
The mothers (sisters) had resolved secondary amenorrhoea.
Candidate gene screening for hypopituitarism and hyperinsulinism
was negative. Methods and results: We identiﬁed a novel
hemizygous EIF2S3 variant (c.1294COT, p.P432S) in the three
males (mothers heterozygous; absent in the ExAc control database)
. EIF2S3 was strongly expressed in the human embryonic ventral
diencephalon, Rathke’s pouch, the anterior/posterior pituitary, and
pancreatic islets of Langerhan. We have generated a human
EIF2S3-knockout pancreatic (1.1B4) cell line, using lentiviral
shRNA cassettes. Preliminary data show higher caspase activity
with increased apoptosis in EIF2S3-knockout cells. Conclusion:
We report a novel EIF2S3 mutation associated with X-linked
hypopituitarism and glucose dysregulation. Preliminary data
suggest critical roles for EIF2S3 in both human pituitary
development and insulin secretion.

FC3.5

Septo-optic Dysplasia Spectrum: Pubertal Features of
a Large Cohort of Children and Adolescents with
Septo-optic Dysplasia, Congenital Hypopituitarism
and Optic Nerve Hypoplasia from a Single Centre
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A Novel Mutation in Eukaryotic Translation Initiation
Factor 2 Subunit 3 (EIF2S3) is Associated with
X-Linked Hypopituitarism and Glucose Dysregulation

London Centre for Pediatric Endocrinology and Diabetes,
University College London and Great Ormond Street Hospitals,
London, UK

Louise C. Gregorya, Hywel Williamsa, Sophia Rahmana, Carolina
B. Ferreiraa, Kyriaki S. Alatzogloub, Ritika R. Kapoorc, Khalid Hussaina,
Carles Gaston-Massuetd, Daniel Kelbermana, Waseem Qasima,
Mehul T. Dattania

Background: Children with septo-optic dysplasia (SOD) and
related disorders can present with either hypogonadotropic
hypogonadism or precocious puberty. This phenotypic variability
remains unexplained. Objective and hypotheses: To compare
pubertal characteristics of SOD with isolated congenital hypopituitarism (CPHD) and optic nerve hypoplasia (ONH). Method:
Retrospective longitudinal data collection from 259 patients with:
SOD (nZ171), CPHD (nZ53) or ONH (nZ35). Results: In
males, under-virilized external genitalia were observed at birth in
70% CPHD, 43% SOD, and 14% ONH (PZ0.005). Of males with
under-virilized external genitalia, 39% SOD and 100% CPHD were
diagnosed with probable GnRH deﬁciency (PZ0.002). Compared
with SOD, CPHD had lower testosterone responses to 3 days
(PZ0.015) and 3 weeks (PZ0.056) of HCG, and lower LH
(P!0.0001) and FSH (P!0.0001) concentrations on GnRH
testing. Spontaneous onset of puberty was observed in 93% ONH
(nZ14), 82% SOD (nZ66) and 45% CPHD (nZ15) (P!0.001)
and occurred at similar ages in the three groups. A likely diagnosis
of GnRH deﬁciency was made in 28% (nZ72) SOD and 75%
(nZ24) CPHD (PZ0.0001). Sex steroid treatment was required in
8% SOD (nZ95) and 32% CPHD (nZ28) (P!0.002) to start

aUCL Institute of Child Health/Great Ormond Street Hospital,
London, UK; bChelsea and Westminster Hospital, London, UK;
cKing’s College Hospital, London, UK; dWilliam Harvey Research
Institute, London, UK

Background: A mutation in EIF2S3 (NM_001415; Xp22.11)
was previously associated with microcephaly and developmental
delay in a single pedigree. EIF2S3 encodes the eukaryotic
translation initiation factor 2 subunit 3 (eIF2g), the largest of
three EIF2 subunits. EIF2 initiates protein synthesis by forming a
ternary complex with GTP and initiator methionyl-tRNA which
then binds to the 40S ribosomal subunit, enabling scanning of
mRNA from the 5 0 end to identify the AUG start codon. Mutations
in EIF2S3 have not previously been associated with hypopituitarism. Objective and hypotheses: To identify the molecular basis
for X-linked hypopituitarism by performing X chromosome exome
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(7 SOD and 7 CPHD) or progress (1 SOD, 2 CPHD) through
puberty. 12% of SOD (nZ98) and 12% of ONH (nZ25) needed
treatment for cessation of early/precocious puberty. Premature
thelarche occurred in 2 ONH and 5 SOD, premature menarche in 2
SOD and premature adrenarche in 4 SOD and 3 ONH.
Conclusion: Our data demonstrate, particularly in males, a
more frequent and severe impairment of GnRH function in
CPHD as compared to SOD/ONH in whom GnRH function is
often retained with early/precocious puberty and adrenarche.
These data suggest that distinct genetic and/or environmental
insults at different stages of brain development may dictate the
variability of phenotype observed.

pegvisomant alone or in combination with SA appears to be more
effective in stunting growth than SA alone. In case of invasive
macroadenoma in children, in the absence of visual impairment,
surgical debulking can be delayed and a combination therapy with
pegvisomant and SA may be a good option as ﬁrst-line therapy.

FC4.1

Contribution of Rare CNVs and Point Mutations to the
Etiology of Severe Early-onset Obesity
Clara Serra-Juhéa, Gabriel A Martos-Morenob, Francesc Boua,
Raquel Floresa, Benjamı́n Rodrı́guez-Santiagoc, Juan R Gonzálezd,
Jesús Argentec, Luis A Pérez-Juradoa
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Pegvisomant is More Effective in Stunting Growth
than Somatostatin Analogs in Childhood
Acromegaly/Gigantism
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Philippe Chansona,e
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Background: We describe our experience in medical therapy
for invasive somatotroph pituitary macroadenomas in 8 children or
adolescents presenting with acromegaly/gigantism, in terms of
growth and IGF-I levels control. Patients: Eight children, aged 5 to
17 years (median 12.4 years), presented with growth hormone
(GH) hypersecretion related to somatotroph pituitary macroadenomas with cavernous sinus invasion in 6/8. Genetic testing
revealed AIP mutation in only 3 out of 8. Results: Two children
with hyperprolactinemia received cabergoline in addition to other
therapies. In 4/8, transphenoidal surgery was performed as ﬁrstline treatment but was incomplete in all cases. Three of them were
then treated with somatostatin analogs (SA) that were ineffective
on growth and unable to normalize IGF-I levels. So, 2 children
underwent pituitary radiation therapy and in the 3rd the
adjunction of pegvisomant therapy to SA allowed normalization
of IGF-I levels. The 4th child, aged 8 years, was treated with
pegvisomant alone after surgery: this quickly led to a dramatic
reduction in IGF-I levels (from 558 to 115 ng/ml) and growth
arrest (!2 cm/year). She then entered puberty spontaneously and,
since 2 years, titration of pegvisomant allows to perfectly control
her growth velocity. Four children were treated medically as ﬁrstline therapy, three with SA and one with SA and pegvisomant. SA
alone were ineffective in normalizing IGF-I levels and growth
velocity in all three children. Surgical tumor debulking followed
by re-initiation of SA allowed normalization of GH secretion
and growth arrest in one of them. The two others received
pegvisomant in combination with SA that allowed normalization
of IGF-I levels and growth arrest only in one. In the other, growth
arrest was only achieved after surgical debulking of the tumor.
The patient who received a ﬁrst-line combination of SA and
pegvisomant, experienced a rapid normalization of IGF-I levels and
tumor size decreased. Conclusion: In childhood acromegaly,
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Background: Studies aimed at elucidating the pathophysiology
of obesity consistently describe it as a highly heterogeneous
disorder at both clinical and molecular level. Despite rare
monogenic forms and several regions of susceptibility have been
deﬁned, the genetic causes underlying the disease remain largely
unknown. Objective and hypotheses: We aimed to identify
novel genetic abnormalities in a cohort of Spanish children with
severe non-syndromic early-onset obesity (EOO). Method: We
obtained molecular karyotypes of 157 children with EOO. Large
and rare CNVs were validated and segregated in the family. Results
were replicated by MLPA in 323 EOO children and 480 controls.
Additionally, 26 candidate genes (CNV-related or previously
associated with EOO) were studied in both cohorts (480 subjects
in each) by Next Generation Sequencing (NGS) using a pooled
DNA strategy. Results: A higher burden of duplication-type CNVs
was detected in EOO patients versus controls (OR Z1.85, P-value
Z0.008). Likely pathogenic CNVs included duplications of
glutamate receptors (GRIK1, GRM7), the X-linked gastrinreleasing peptide receptor (GRPR) and the NPY genes. By NGS
focusing the analysis on rare variants, we identiﬁed a missense
mutation in NPY, a nonsense mutation in GRIK1, and 5 missense
mutations in GRPR in EOO cases, but no mutations in controls. In
addition, a signiﬁcantly higher burden of point mutations was also
identiﬁed in candidate genes, remarkably MC4R, SIM1, FTO,
BDNF NEGR1, PPARG and MC3R; we identiﬁed 30 rare variants in
patients and 5 in controls (PZ0.0001). The difference in the
incidence of probable pathogenic variants (15 in patients vs 1 in
controls) was also signiﬁcant (PZ0.0005). Conclusion: Genetic
variants highly contributing to the phenotype were identiﬁed in
up to 12% of patients. Our data reinforce the role of the
proopiomelanocortin pathway in the pathophysiology of EOO
and bring to light genes that may carry highly penetrant obesogenic
allele variants, like PPARG, BDNF, NPY or GRPR.
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Organs, Section of Human Anatomy and Histology, University of
Bari, “A. Moro”, Bari, Italy; bDepartment of Biomedical Sciences and
Human Oncology, Pediatrics Unit, University of Bari, “A. Moro”,
Bari, Italy; cDepartment of Emergency and Organ Transplantation,
University of Bari “A. Moro”, Bari, Italy

Background: Obesity during childhood has been demonstrated
to exert profound and lasting effects on bone strength and fracture risk.
Furthermore, obesity is characterized by chronic inﬂammation and
oxidative stress, with an increase in the mediators of innate immunity.
It has been found that skeletal homeostasis is inﬂuenced by immune
cells. LIGHT (lymphotoxin-like inducible protein that competes with
glycoprotein D for herpesvirus entry on T cells) is emerging among
cytokines produced by immune cells, also involved in inﬂammation
and bone disease. It is a member of the tumor necrosis factor (TNF)
family, primarily expressed on immune cells, which has a role in
adipogenesis and osteoclastogenesis. Objective and hypotheses:
We aimed to analyze whether LIGHT has a role in the bone fragility
associated to childhood obesity. Method: LIGHT levels has been
measured in the sera from 10 obese children (aged 10-8G2.56 yrs)
and 10 sex and age matched controls. Its expression has been
evaluated by ﬂow cytometry in circulating cells from patients and
controls. PBMCs were cultured in presence/absence of neutralizing
anti-LIGHT antibody. Mature multinucleated osteoclasts (OCs) were
identiﬁed as TRAPC cells. Bone status was assessed by QUS through
BTT-Z-score and Ad-Sos-Z-score evaluation. Results: Higher serum
levels of LIGHT were measured in obese children compared to
controls (520G265 ng/ml vs 240G156, P!0.01 ng/ml). In the same
patients, elevated expression of LIGHT on monocytes was found. In
culture spontaneously OC formation occurred, without the addition
of exogenous growth factors. Interestingly, this spontaneous OC
formation is inhibited in vitro by anti-LIGHT neutralizing antibody.
Additionally, obese children had signiﬁcantly reduced QUS parameters compared to the controls (P!0.01). Interestingly, we found
that BTT-Z-score inversely correlated with LIGHT serum levels
(rZK0.750; PZ0.03). Conclusion: LIGHT could represent a key
molecule linking inﬂammation-fat-bone in obese children.

FC4.3

Expression of Type 1 Insulin-like
Growth Factor Receptor (IGF-1R) in
Liver of Obese Children with Non-alcoholic
Fatty Liver Disease (NAFLD)
Valentina Pampaninia, Cristiano De Stefanisb, Anna Alisib,
Elena Inzaghic, Valerio Nobilib, Stefano Cianfarania,c
aKarolinska

Institute, Stockholm, Sweden; bBambino Gesù –
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Background: Type 1 insulin-like growth factor receptor
(IGF-1R) is the product of a single-copy gene located on
chromosome 15 and is ubiquitously expressed in humans.
Increased hepatic IGF-1R gene expression is found in hepatocellular carcinoma and in chronic hepatitis C, making parenchymal
and non-parenchymal cells more susceptible to the mitogenic
effects of IGF-1. Objective and hypotheses: As we have
previously demonstrated that IGF-1 and IGF-2 circulating levels
are rearranged in relation with the severity of liver damage in obese
children with NAFLD, our aim was to investigate the hepatic
expression of IGF-1R in the same group of patients. Method: In
this preliminary study, immunohistochemistry and immunoﬂuorescence were applied for analysing the expression of IGF-1R in 12
children with NAFLD. Three liver samples from healthy subjects
were used as reference for tissue expression of IGF-1R. Expression
data were correlated with severity of disease and with the
expression of various liver cell markers. Results: Tissue expression
of IGF-1R in liver samples from children with NAFLD is highly
variable and expressed in both parenchymal and non-parenchymal
cells. IGF-1R expression is strongly correlated with the severity of
inﬂammation and ﬁbrosis, decreasing in parallel to NAFLD activity
score and increasing in patients with moderate to severe degree of
ﬁbrosis. Finally, the IGF-1R expression correlated with the number
of hepatic stellate cells. Conclusion: Our preliminary data suggest
that IGF-1R expression in liver is strongly related with the severity
of ﬁbrosis, suggesting, for the ﬁrst time, that IGF-1R may play a role
in the regulation of hepatic regeneration induced by liver ﬁbrosis in
obese children with NAFLD.

FC4.4

The Role of Apoptotic Marker Apo-1/Fas in the
Metabolism and Endothelial Function of Healthy
Children
Maria Maganna, Maria Efthymia Katsa,
Anastasios Ioannidis, Soﬁa Zyga, Maria Tsironi,
Athanasios Sachlas, Kleopatra Routsi, Loukia Dolianiti,
Andrea Paola Rojas Gil
Department of Nursing, School of Human Movement and Quality of
Life, University of Peloponnese, Sparta, Greece

Background: Apoptosis is a programmed sequence of
events towards cell death. Blood vessels employ apoptosis for
remodeling during development and to maintain homeostasis
during adulthood. The atherosclerotic process begins in early
childhood and is correlated with obesity and metabolic
disorders. Objective and hypotheses: To investigate the
correlation of apoptotic marker Apo-1/Fas with children’s
biochemical and anthropometric characteristics. Method:
About 165 students participated in our research, 6–18 years old,
living in Peloponnese, Greece. Anthropometric, biochemical and
immune-assays analyses for endothelial markers (CRP, I-CAM,
Endothelin-1) and apoptotic markers (Apo-1/Fas) were performed.
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Results: In group A (%9 years old), 51.8% of children had
BMI%O85, 70.6% had WC%O85 and 23.5% were predisposed
for Metabolic Syndrome(MetSyn). In group B (O9 years old),
35.4% of children had BMI%O85, 72.2% had WC%O85 and
31.6% were predisposed for MetSyn. Apo-1/Fas was negatively
correlated with age (PZ0.008) and predisposition for MetSyn
(PZ0.019). In group A, Apo-1/Fas was negatively correlated
with fasting glucose (PZ0.015), gGT(PZ0.010), cholesterol/LDL ratio (PZ0.004), triglycerides/HDL ratio (PZ0.046)
and positively correlated with HDL (PZ0.047). In group B,
Apo-1/Fas was negatively correlated with fasting glucose
(PZ0.012), iron (PZ0.040), cholesterol/LDL ratio (PZ0.003)
and triglycerides/HDL ratio (PZ0.038) but positively correlated
with CRP (P!0.001), I-CAM (PZ0.001) and Endothelin-1
(PZ0.037). ROC analysis showed that high values of age,
BMI%, waist and blood pressure, indicate MetSyn predisposition, while decreased APO-1/Fas values indicate no predisposition for MetSyn. Multiple logistic regression showed that
systolic blood pressure and Apo-1/Fas are independent
prognostic factors for MetSyn. Conclusion: The role of Fasmediated apoptosis in atherogenesis is complex and controversial.
In adults, Apo-1/Fas is associated with adiposity and lipid
metabolism. In our research, in young children Apo-1/Fas seems
to exert a protective role maybe through down-regulating
inﬂammation and the progression of artherosclerosis. On the
other hand, in older children Apo-1/Fas expression is positively
related to endothelial dysfunction markers. More studies are
necessary to clarify the role of Apo-1/Fas in metabolic disorders in
childhood.

FC4.5

Novel Association between the Non-synonymous
A803G Polymorphism of the N-acetyltransferase 2
Gene and Impaired Glucose Homeostasis in Obese
Children and Adolescents
Pierluigi Marzuillo, Anna Grandone, Anna Di Sessa, Giuseppina
Rosaria Umano, Grazia Cirillo, Laura Perrone, Emanuele Miraglia del
Giudice
Department of Woman, Child and General and Specialized Surgery,
Seconda Università degli Studi di Napoli, Naples, Italy

Background: The N-acetyltransferase 2 (NAT2) A803G polymorphism leading to substitution of lysine to arginine at residue 268
and codifying for a cytosolic enzyme catalysing acetyl-CoAdependent N- and O-acetylation reactions, has been associated with
decreased insulin sensitivity in a large adult population with the A
allele associated with insulin resistance (IR)-related traits. Objective
and hypotheses: We screened for this polymorphism, for the ﬁrst
time in literature, a population of obese children and adolescents and
evaluated its association with anthropometrical and metabolic
parameters. Method: Seven hundred and forty-eight obese children
and adolescents were enrolled. Anthropometrical and laboratory
data were collected. IR was assessed using the homeostasis model
assessment. All the patients underwent to an oral glucose tolerance
test. Glycaemia at 60 to evaluate a possible exaggerated plasma
glucose excursion at 1 h (1HPG) and at 120 minutes to evaluate a
possible impaired glucose tolerance (IGT) were considered. Patients
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were genotyped for the NAT2 A803G polymorphism. Results: The
prevalence of both IGT and elevated-1HPG was higher in children
carrying the A803 allele (PZ0.02 and PZ0.03, respectively). No
differences among the NAT2 A803G genotypes for the other
parameters were shown. Children homozygous for the A allele
presented an odds ratio (OR), to show IGT of 4.9 (95% C.I. 1.3–18.5,
PZ0.01). Children both homozygous and heterozygous for the A
allele had an higher risk to show elevated-1HPG (OR of 2.7 (95% C.I.
1.43–1.6, PZ0.005) and ORZ2.3 (95% C.I. 1.2–4.1, PZ0.005
respectively)) compared to patients homozygous for the NAT2 803G
allele. Conclusion: NAT2 A803 allele seems to play a role in
worsening the destiny of obese children carrying it, predisposing
them to elevated-1HPG and IGT and then to a possible future type 2
diabetes mellitus.

FC4.6

The Rise and Fall of the Swedish Childhood Obesity
Epidemic – The BEST Cohort
Maria Bygdella, Claes Ohlssona, Jimmy Célinda, Jakob Saternusb,
Arvid Sondénc, Jenny Kindbloma
aDepartment of Internal Medicine and Clinical Nutrition, Center for
Bone and Arthritis Research, Institute of Medicine, Sahlgrenska
Academy at Gothenburg University, Gothenburg, Sweden;
bArchives of City of Gothenburg and Region of Västra Götaland,
Gothenburg, Sweden; cBioinformatics Core Facility, Sahlgrenska
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Background: Childhood obesity increases the risk for adult
obesity and cardio metabolic disease. Objective and hypotheses:
The aim with the present study was to investigate longitudinal
changes of childhood body mass index (BMI), overweight, and
obesity in boys born 1946 until present time, using the populationbased BMI Epidemiology STudy (BEST) cohort in Gothenburg,
Sweden. Method: We collected detailed growth data (height and
weight) from archived school health records for boys born every ﬁve
years between 1946 and 2006 (nZ1,584 for reference birth cohort
1946, nZ425 for each birth cohort 1951–2006, total nZ6,684). BMI
at eight years of age was calculated for all included individuals.
Results: Childhood BMI at eight years of age increased 0.18 kg/m2
(95% conﬁdence interval 0.16; 0.20) per decade increase in birth year
during 1946–2006. The increase was statistically signiﬁcant from
birth year 1971, peaked 1991, and after birth year 1991, an apparent
reduction was seen. Next, we aimed to thoroughly explore the trend
after birth year 1991 and therefore expanded birth cohorts 1991
(nZ1,566), 2001 (nZ6,478), and 2006 (nZ6,515). Importantly, a
signiﬁcant decrease in mean BMI (P!0.01), overweight prevalence
(P!0.01), and obesity prevalence (P!0.05) was seen after 1991. In
boys categorized to Sweden as country of birth, a substantial
reduction in overweight (K28.6%, P!0.001) and obesity (K44.3%,
P!0.001) prevalence was observed between birth year 1991 and
birth year 2006. Conclusion: Using the unique population-based
BEST cohort, we provide clear evidence of a childhood obesity
epidemic that increased statistically signiﬁcant from birth year 1971,
peaked birth year 1991, and declined afterwards. This is the ﬁrst longterm study describing both the rise and the recent fall of childhood
obesity. As childhood obesity is strongly associated with subsequent
adult obesity, we propose that a similar reduction in adult obesity
prevalence might be expected during the coming decades.
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The Anti-diabetic Drug, Metformin, Suppresses
Adipogenesis through both AMP-activated Protein
Kinase (AMPK)-dependent and AMPK-independent
Mechanisms
Suet Ching Chena,b, Rebecca Brooksa, Jessica Houskeeperb,
Shaun K Bremnerb, Julia Dunlopb, Benoit Violletd, Ian P Saltc,
S Faisal Ahmeda, Stephen J Yarwoode
aDevelopmental Endocrinology Research Group, School of
Medicine, University of Glasgow, Glasgow, UK; bInstitute of
Molecular, Cell and Systems Biology, University of Glasgow,
Glasgow, UK; cInstitute of Cardiovascular and Medical Sciences,
University of Glasgow, Glasgow, UK; dINSERM, U1016, Institut
Cochin, Université Paris Descartes, Paris, France; eInstitute of
Biological Chemistry, Biophysics and Bioengineering, Edinburgh
Campus, Heriot-Watt University, Edinburgh, UK

Background and aim: Metformin is widely used in Type 2
diabetes, with increasing reports of a potential bone protective role.
We investigated the role of AMPK in mediating the effects of
metformin on mesenchymal stem cell (MSC) differentiation to
either osteoblasts or adipocytes. Methods: Conﬂuent mouse MSCs
(C3H10T1/2), wild type (WT) and AMPK knockout (KO) mouse
embryo ﬁbroblasts (MEFs) were treated with metformin(500 mM),
AMPK-activator A769662(100 mM), AMPK-inhibitor Compound
C(1 mM/10 mM) and p70S6K-inhibitor rapamycin(10 mM), in both
control and adipogenic-inducing environment (pioglitazone;10 mM). Nuclear extracts were prepared and separated by
SDS-PAGE and immunoblotted with primary antibodies to the
adipogenic markers; peroxisome proliferator-activated receptor
gamma (PPAR?) and CCAAT-enhancer binding protein (C/EBPb),
the osteogenic marker; Runt-related transcription factor 2 (Runx2),
the AMPK activity marker; phosphorylated-ACC (P-ACC(Ser79))
and the marker of mTOR signalling; phosphorylated-p70s6k (Pp70s6k(Thr389)). PPARg and Runx2 activities were determined
using Luciferase reporter assays and adipogenesis was quantiﬁed
histochemically with Oil Red O. Results: MSCs treated with
pioglitazone demonstrated a marked adipogenic phenotype, whilst
both metformin and A769662 impaired adipogenesis. Pioglitazone
induced increase in PPARg expression (P!0.05), whilst metformin (P!0.05) and A796662 (P!0.05) suppressed this to basal
levels. Runx2 activity, but not protein levels, was increased by
metformin (P!0.001) and A769662 (P!0.001). As expected,
A769662 promoted phosphorylation of ACC, but not so with
metformin. Instead, metformin suppressed the phosphorylation of
p70s6k (P!0.01), as did A769662 (P!0.001) and rapamycin
(P!0.001). Luciferase assays conﬁrmed the reciprocal action of
metformin on adipogenesis and osteogenesis, namely suppression
of PPARg activity (P!0.001) and induction of Runx2 activity
(P!0.001). Pioglitazone-treated WT MEFs, but not AMPK
KO-MEFs, exhibited adipogenesis suggesting a basal AMPK
requirement for adipogenesis. Both metformin and A769662
(both P!0.05) signiﬁcantly induced phosphorylation of ACC,
indicating an AMPK-dependent mechanism in MEFs. Conclusions: Metformin suppresses adipogenesis of C3H10T1/2
cells through the reciprocal regulation of PPARg and Runx2,
involving a novel AMPK-independent mechanism of action on
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MSC differentiation, through suppression of p70S6K. However,
metformin can inhibit adipogenesis through AMPK-dependent or
-independent mechanisms, depending on the cellular context.

FC5.2

Diabetes and Insulin Injection Modalities: Effects on
Hepatic Expression and Activity of 11b-Hydroxysteroid Dehydrogenase Type 1 in Juvenile Diabetic
Rats
Veronica Rougeona,b, Marie-Pierre Moisanc, Nicole Barthee,
Marie-Christine Beauvieuxd, Nathalie Marissal-Arvyc, Pascal Barata,b
aUniversité

Bordeaux, Nutrition et Neurobiologie Intégrée,
Bordeaux, France; bCHU Bordeaux, Hôpital des Enfants, Bordeaux,
France; cINRA, Nutrition et Neurobiologie intégrée, Bordeaux,
France; dLaboratoire de Biochimie de l’Hôpital Haut-Lévêque,
Pessac, France; eINSERM U1026 BioTis, Bordeaux, France

Background and hypotheses: Recent results showing
elevated tetrahydrocortisol/tetrahydrocorticosterone ratio (THFs/
THE) in morning urines of diabetic children compared to controls
suggest an increased nocturnal activity of 11 b-hydroxysteroid
dehydrogenase type 1 (11b-HSD1). We made the hypothesis that a
reduced inhibition of hepatic 11b-HSD1 activity by exogenous
insulin, due to its subcutaneous (SC) administration and absence of
ﬁrst hepatic passage, could explain these observations. Objective:
Our main objective was to compare 11b-HSD1 activity and
expression in the liver of young diabetic rats, treated either by
subcutaneous (SC) or intraperitoneal (IP) insulin. Our hypothesis
was that hepatic 11b-HSD1 is less inhibited by SC insulin than by
IP insulin. Method: We formed 4 groups of juvenile Wistar rats:
12 controls, 36 streptozotocin-induced diabetic rats among them
12 were not treated (NT), 12 were treated with SC insulin and 12
with IP insulin. We measured 11b-HSD1 expression and activity in
the liver at 7 weeks of life. Results: Hepatic gene expression and
activity of 11b-HSD1 were increased in the untreated diabetic
group compared to controls. Although diabetes was controlled
equally whatever the route of insulin administration, 11b-HSD1
gene expression and activity were only decreased in the IP group.
Conclusion: Ours results support that hepatic ﬁrst pass is needed
for 11b-HSD1 hepatic inhibition.

FC5.3

Glibentek, a New Suspension of Glibenclamide for
Patients with Neonatal Diabetes, is as Effective and
more Convenient than Crushed Tablets
Jacques Beltranda,b, Cécile Godota, Kanetee Busiaha,b,
Zoubir Djeradac, Sabine Barond, Claire Le Tallece, Raphael Tessierf,
Virginie Ribaultg, Maryse Cartignyh, Henri Brueli, Claire Gozaloc,
Jean-Marc Tréluyerb,j, Caroline Eliej, Michel Polaka,b
aUnité d’endocrinologie, gynécologie et diabétologie pédiatrique,
Hôpital universitaire Necker - Enfants Malades, Assistance Publique
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Hôpitaux de Paris, Paris, France; bFaculté de Médecine Paris
Descartes, Université Sorbonne Paris Cité, Paris, France;
cLaboratoire de Pharmacologie -Toxicologie, Hôpital Maison
Blanche, CHU Reims, Reims, France; dService de pédiatrie, CHU
Nantes, Nantes, France; ePédiatrie, diabétologie, CHU Toulouse
Purpan, Toulouse, France; fService de pédiatrie, CHU Brest, Brest,
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universitaire Necker Enfants Malades Paris, Assistance
Publique-Hôpitaux de Paris, Paris, France

Background: Glibenclamide has proven to be efﬁcient for
patients with neonatal diabetes owing to potassium channel
mutations. Anyway its pharmaceutical form is not suitable for
young children or infants. The tablets dosage is too high for most
infants and must be crushed and diluted before administration. We
developed a suspension of glibenclamide (EMA Orphean drug
designation january 2016) ﬁtting recommendations of drug
administration to allow a precise dosage and designed to be
more practical for patients and their families. Objective and
hypotheses: To determine if a suspension of glibenclamide is
more suitable and as efﬁcient as tablets in children with neonatal
diabetes. Method: Patients where switched from crushed tablets to
suspension during 3 months. Acceptability and efﬁciency were
measured (self administrated questionnaires, hedonic scales and
HbA1C) and compared to tablets ones. Adverse events were
recorded. Results: 10 patients (6 boys) with KCNJ11 mutation,
median age 2.7 years (0.3–16.2), median duration of glibenclamide
therapy 2.3 years (0.01–11.3). Switch from glibenclamide tablets
to glibentek didn’t affect metabolic control (Median change in
HbA1C: K0.35%, K1.3 to 0). Median dosage was 0.25 mg/k/day
(0.075–0.77) before the switch and 0.12 mg/kg/day (0.06–0.56)
3 months after. 100% of parents were satisﬁed with the suspension
(vs 50% for tablets). 60% reported administration difﬁculties with
the tablets but none with the suspension. Infants and young
children were more satisﬁed by the suspension than teenagers that
could swallow the whole tablet. Safety record was excellent: no
severe hypoglycaemia, sporadic abominal pains in one patient,
transient rise in hepatic transaminases in another. Parents from
infants and young children (nZ5) preferred keeping the
suspension than going back to tablets. Conclusion: Glibenclamide
suspension is as effective as tablets and more practical for infants
and young children with neonatal diabetes. (ClinicalTrial.gov
NCT02375828).

FC5.4

Persistent Beneﬁcial Metabolic Effect after
Five Years in a Cohort of 28 Subjects
with Neonatal Diabetes owing to Potassium
Channel Mutation and Transferred from
Insulin to Sulfonylureas
Marie Hoaraua, Anne-Laure Faurete, Kanetee Busiaha,b,
Cécile Godota, Sandra Colasc, Jean-Marc Tréluyerb,c,
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Background: Sulfonylureas (SU) have proven to be effective in
patients with monogenic diabetes owing to potassium channel
mutation. They allow the discontinuation of insulin and a good
metabolic control. Long-term data arguing for a persistent
beneﬁcial effect of SU are missing. Objective and hypotheses:
SU provide a good metabolic control maintained over time in
patients with neonatal diabetes. Method: From a French cohort of
34 patients (GENEODIA study – French Neonatal Glibenclamide
Study Group), we selected patients transferred successfully (no
insulin during the 12 months after the switch) for more than ﬁve
years (before 2010). Data recorded retrospectively: safety, diabetes
complication, SU dosage and HbA1C before switch and at last
follow-up visit. Results: About 28 patients were eligible (18 boys –
24 KCNJ11 mutations – 4 ABCC8 mutations). Complete data
before switch were available for 24 patients and after switch for 17
patients. Median time till SU start was 9.32 years (5.8–12.15) and
median follow-up time 6.6 years (1.4–11.5 years). Median age at
transfer from insulin to SU was 4.9 years (0.23–36.5). Median
HbA1C before transfer was 7.4% (5.3–10.3) and 6.1% (5.1–8.1%) at
last visit. Median change was K1.4% (K4 to C0.3%), P!0.001.
Median glibenclamide dosage was 0.16 mg/kg/day (0.025–0.66) at
last visit. Safety was good; no episodes of renal or hepatic failure
and no development of retinopathy or nephropathy were reported.
Insulin was re introduced permanently in 1 patient (3 years after
SU transfer) and transiently in another (1 year after transfer and
during 4 years). Conclusion: While prescribed off label, SU display
a beneﬁcial metabolic effect maintained over time with an
extremely good safety proﬁle in patients with neonatal diabetes
owing to potassium channel mutation.
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DPP-4 Inhibitor is an Alternative
Effective Treatment in a Common Cause
of Anti-GAD Negative “Type 1 Diabetes”
- A Founder CISD2 Mutation
Ulla Najwa Abdulhaga, Ariella Weinberg-Shukronb,
Maha Atwan Abdelhadia, Gil Leibovitza, Ephrat Levy-Lahadb,
Adi Aurbacha, Eran Lavia, Muntaser Abassia, Michael Wilchanskya,
Abdelsalam Abu Libdeha, David Zangena
aHadassah
bShaare
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Zedek Medical Center, Jerusalem, Israel

Background: Wolfram syndrome type 2 (WFS2) characterized
by childhood GI ulcers/ bleeding, diabetes, and neurodegeneration
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with optic atrophy and hearing loss was recently elucidated as
caused by CISD2/NAF-1 gene mutation. NAF-1 suppression in
cells results in intra-mitochondrial accumulation of iron, increased
ROS generation and consequently increased cellular apoptosis. So
far only two mutations in four families were reported. Objective:
Elucidate the clinical and the molecular genetic characteristics of
anti-Gad negative “type 1 diabetes” in patients from seven
unrelated Palestinian consanguineous families. Patients and
methods: About 13 patients from seven different families were
treated with insulin following juvenile onset diabetes. The ﬁnding
of negative anti-GAD antibodies together with personal or sibling
history of pediatric upper GI bleeding/ulcer lead into further
investigation of mild (ignored) visual/acoustic symptoms. Consequently we sequenced the CISD2 gene and offered a therapeutic
trial with DPP-4 inhibitor. Results: The homozygous IVS1C6GO
C, p.E37Q CISD2 gene mutation resulting in skipping of the 2nd
out of three exons of the CISD2 gene was identiﬁed in all of the
cohort patients. Studying eight microsatellite markers ﬂanking the
CISD2 gene indicated a founder effect in at least six unrelated
families. Restriction enzyme analysis of 200 healthy control alleles
showed a surprising high carrier rate of 1/40-2.5%. Given the
known protective effect of GLP-1 against ER stress-mediated cell
death, using an agent combining Metformin and the DPP-4
inhibitor Sitagliptin enabled successful weaning from insulin while
achieving a good glycemic control in our 2 ﬁrst patients.
Conclusion: Early manifestation of GI symptoms in anti-GAD
negative “type 1 diabetes” should lead to suspect the relatively
common diagnosis of WFS2 caused by a founder CISD2 mutation.
Insulin may be switched to incretin based oral therapy. Further
mechanistic studies with direct therapeutic consequences are underway to enable a deﬁnitive and effective therapy for the degenerative
pathophysiology in WFS2.

FC5.6

Impact of Continuous Subcutaneous Insulin
Infusion versus Multiple Daily Injections
on Bone Health in Children and Adolescents
with Type 1 Diabetes
Maria Felicia Faienzaa, Maurizio Delvecchioa,
Annamaria Venturaa, Gabriella Acetoa, Laura Piacentea,
Clara Zecchinoa, Silvia Coluccib, Maria Granoc,
Luciano Cavalloa, Giacomina Brunettib
aDepartment of Biomedical Sciences and Human Oncology,
Pediatrics Unit, University of Bari “A. Moro”, Bari, Italy;
bDepartment of Basic Medical Sciences, Neuroscience and Sense
Organs, Section of Human Anatomy and Histology, University of
Bari “A. Moro”, Bari, Italy; cDepartment of Emergency and Organ
Transplantation, University of Bari “A. Moro”, Bari, Italy

Background: Type 1 diabetes (T1DM) is associated with low
bone mineral density (BMD) and bone alterations, probably due to
lack of insulin and chronic hyperglycemia. Sclerostin and
Dickkopfs-1 (DKK-1) are Wnt signaling inhibitors involved in
bone remodelling. Objective and hypotheses: To assess serum
levels of DKK-1 and sclerostin in T1DM children and adolescents
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on continuous subcutaneous insulin infusion (CSII) or multiple
daily therapy (MDI). We hypothesized the involvement of these
Wnt signaling inhibitors in the altered bone remodeling associated
to diabetes. Method: One hundred T1DM patients (44 males,
11.58G4.58 yr), T1DM duration 4.21G3.06 yr, and 70 sex and agematched controls were enrolled. Sixty ﬁve patients received CSII
and thirty-ﬁve MDI. Serum DKK1 and sclerostin were measured
by ELISA. BMD was measured by Quantitative ultrasonography
(QUS). Results: The average of BMD Z-scores was within the
normal range in patients, but reduced respect to controls.
Signiﬁcant increased serum levels of DKK-1 (3593G1172 vs
2660G664 pg/ml, P!0.006) and sclerostin (29.45G12.32 vs
22.53G8.29 P!0.001) were found in diabetics respect to controls.
In particular, DKK-1 and sclerostin levels were higher in patients
on MDI than ones on CSII (3744G1266 vs 2962G986, P!0.001;
30.25G13.10 vs 23.63G8.75, PZ0.02). Glycaemic control was
improved in CSII patients compared to MDI ones (glucose 195 vs
141 mg/dL, P!0.001; HbA1c% 8.35G0.98 vs 7.66G0.66,
P!0.001). This improvement was also associated to a signiﬁcant
higher BMI-SDS (0.47G1.03 vs K0.28G0.92, P!0.002) and
BMD (BTT-Z-score: 0.44G0.85 vs K0.34G1.21, P!0.02) in CSII
compared to MDI patients. Conclusion: Our study highlighted: 1.
the high levels of DKK-1 and sclerostin in T1DM children, and their
relationship with altered bone remodelling and glycaemic control; 2.
the effect of CSII on the improvement of glycaemic control and bone
health in T1DM children.

FC6.1

Ghrelin-Reactive Autoantibodies are Elevated in
Children with Prader-Willi Syndrome Compared to
Unaffected Sibling Controls
Gabrielle Crispa, Ohn Nyuntb, Yassmin Musthaffac, Inge Seima,
Lisa Chopina, Mark Harrisc, Penny Jefferya
aGhrelin Research Group, Translational Research Institute,
Institute of Health and Biomedical Innovation, Brisbane,
Queensland, Australia; bRoyal North Shore Hospital, NSW,
Australia; cLady Cilento Children’s Hospital, Brisbane,
Queensland, Australia

Background: Prader-Willi Syndrome (PWS) is a complex
genetic disorder characterised by developmental and growth
abnormalities, insatiable appetite, and excessive eating (hyperphagia). Hyperphagia is thought to be driven by supraphysiological
levels of the appetite stimulating hormone ghrelin; however, the
underlying causes of hyperghrelinaemia in PWS are currently
unknown. Recently, ghrelin-reactive autoantibodies (isotype IgG)
were identiﬁed in non-genetic obesity and were found to reversibly
bind circulating ghrelin and, acting as carrier proteins, protect
ghrelin from degradation thereby potentiating its orexigenic effects.
Objectives: This project aimed to measure ghrelin-reactive
autoantibodies in children with PWS. We hypothesised that
patients possess higher levels of ghrelin-reactive autoantibodies
compared to their unaffected sibling controls. We also tested whether
the inactive ghrelin isoform, unacylated ghrelin (UAG), outcompetes
ghrelin and sequesters autoantibodies ex vivo. Methods: Blood
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samples were taken from patients and controls after an overnight
fast and 10, 20, 30, 60 and 120 minutes after a standardised mixed
meal. Plasma was extracted and ghrelin-reactive autoantibodies
were measured using ELISA. To test speciﬁcity of the ELISA and
to determine if the autoantibodies bind to UAG, the samples were
also pre-absorbed with exogenous ghrelin and UAG (10K6 M)
prior to being subjected to separate ELISAs. Results: We have
demonstrated that children with PWS have signiﬁcantly higher
levels of plasma ghrelin-reactive autoantibodies compared to
controls after an overnight fast (P!0.0001, unpaired t test). Food
intake did not affect autoantibody levels in patients or controls. Both
ghrelin and UAG pre-absorbed controls showed signiﬁcant
reduction of ghrelin-reactive autoantibody detection in the PWS
and control groups (P!0.001, unpaired t test), suggesting that
the autoantibodies complex with both isoforms. Conclusions:
Increased levels of ghrelin-reactive autoantibodies in children with
PWS may contribute to the hyperghrelinaemia and hyperphagia
that characterises PWS. Targeting these autoantibodies may be a
future therapeutic avenue for this incurable condition.

FC6.2

Whole Exome Sequencing Identiﬁes EPHB4 and
PIk3R6 as Causes of Generalized Lymphatic Anomaly
Dong Lia, Tara Wengerb, Christoph Seilerc, Michael Marcha,
Lifeng Tiana, Charlly Kaoa, Rahul Pandeya, Kenny Nguyena,
Rosetta Chiavaccia, Patrick Sleimana,d, Maxim Itkine, Yoav Dorie,
Hakon Hakonarsona,f

Figure 1 Zebrafish knockdown results in lymphatic developmental defects.

cryptic splice donor that causes the retention of the intervening 12
bp of the intron. For family-2, ES revealed a homozygous variant,
c.1393-7COT, in PIK3R6 in the proband with both parents being
heterozygous. PIK3R6 is a regulatory subunit of PI3K complex.
Zebraﬁsh knockdown of either EPHB4 or PIK3R6 resulted in vessel
misbranching and deformities in the lymphatic vessel development
(Figure 1), indicative of possibly differentiation defects both in
blood and lymphatic vessels and mimicking the presentations of
the GLA patients. Western blot analysis using zebraﬁsh lysates,
which contained vascular abnormality, conﬁrmed that reduced
EPHB4 signalling resulted in downstream mTORC1 overactivation. Strikingly, drugs that inhibit mTOR signalling were able to
rescue this misbranching phenotype. Conclusion: We report two
novel genes that converge on the same physiological PI3K/AKT/mTOR pathway that underlies GLA, presenting a potential avenue
for therapeutic intervention for GLA patients.

aCenter

for Applied Genomics, the Children’s Hospital of
Philadelphia, Philadelphia, PA, USA; bDivision of Craniofacial
Medicine, Seattle Children’s Hospital, Seattle, WA, USA; cZebraﬁsh
Core, The Children’s Hospital of Philadelphia, Philadelphia, PA,
USA; dDepartment of Pediatrics, University of Pennsylvania School
of Medicine, Philadelphia, PA, USA; eCenter for Lymphatic Imaging
and Interventions, The Children’s Hospital of Philadelphia,
Philadelphia, PA, USA; fDivisions of Genetics and Pulmonary
Medicine, The Children’s Hospital of Philadelphia, Philadelphia, PA,
USA

FC6.3

Oxytocin Improves Social and Food-Related Behavior in
Young Children with Prader-Willi Syndrome:
A Randomized, Double-Blind, Controlled Crossover Trial
Renske Kuppensa,b, Stephany Donzea,b, Anita Hokken-Koelegaa,b
aDutch

Background: Generalized lymphatic anomaly (GLA) is a rare
congenital disorder characterized by aggressive proliferation of
dilated lymphatic vessels. The etiology of GLA is poorly understood. Objective and hypotheses: To identify the underlying
genetic basis for GLA. Method: Exome sequencing (ES) was
performed in two families, including a multigenerational family
(family-1) with six affected members. RNA-seq was performed on
skin biopsies obtained from the lead proband in family-1. To
understand the roles of the mutated genes, EPHB4 and PIK3R6 in
vascular morphogenesis, we generated two zebraﬁsh models of
EPHB4 and PIK3R6 deﬁciency, respectively. Results: ES analysis
followed by Sanger sequencing in family-1 revealed that 6 affected
individuals were heterozygous for an EPHB4 mutation (c.2334C
1GOC), a gene previously implicated in a biological pathway
related to venous and lymphatic cell fate determination. The
mutation was absent in seven unaffected family members. RNA-seq
demonstrated that the EPHB4 splice-altering mutation creates a
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Growth Research Foundation, Rotterdam, The Netherlands;
MC - Sophia Children’s Hospital, Rotterdam,
The Netherlands
bErasmus

Background: Prader-Willi syndrome (PWS) is known for
hyperphagia with impaired satiety and a speciﬁc behavioral
phenotype with stubbornness, manipulative and controlling
behavior and obsessive-compulsive features. PWS is associated
with hypothalamic and oxytocinergic dysfunction. In humans
without PWS, intranasal oxytocin administration had positive
effects on social behavior and weight balance. Objective and
hypotheses: To evaluate the effects of intranasal oxytocin
compared to placebo administration on social behavior and
hyperphagia in children with PWS. Design: Randomized,
double-blind, placebo-controlled, cross-over study in a PWS
Reference center. Method: Cross-over intervention with intranasal
oxytocin and placebo administration, both during 4 weeks, in 25
children with PWS (aged 6 to 14 years). Results: In the total group,
no signiﬁcant effects of oxytocin on social behavior or hyperphagia
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were found, but in the 17 children younger than 11 years, parents
reported signiﬁcantly less anger (PZ0.001), sadness (PZ0.005),
conﬂicts (PZ0.010) and food-related behavior (PZ0.011), and
improvement of social behavior (PZ0.018) during oxytocin
treatment compared with placebo. In the 8 children older than
11 years, the items happiness (PZ0.039), anger (PZ0.042) and
sadness (PZ0.042) were negatively inﬂuenced by oxytocin
treatment compared to placebo. There were no side effects or
adverse events. Conclusion: This randomized, double-blind,
placebo-controlled study shows that intranasal oxytocin administration has beneﬁcial effects on social behavior and food-related
behavior in children with PWS younger than 11 years of age, but
not in those older than 11 years of age.

FC6.4

Chromosome 14 Imprinted Region DLK1/GTL2
Disruption: An Alternative Molecular Etiology for
Silver-Russell Syndrome
Sophie Geoffron, Walid Abi Habib, Ana Canton, Frederic Brioude,
Irene Netchine
Pediatric Endocrinolgy, Hopital Trousseau, UPMC, INSERM U 938,
Paris, France

Background: Silver-Russell syndrome (SRS) is a clinically and
genetically heterogeneous disorder, which remains a clinical
diagnosis. The Netchine-Harbison clinical scoring system (NHCSS), recently adopted by the ﬁrst international consensus on SRS,
deﬁnes SRS with at least 4 of the 6 following criteria: born SGA,
postnatal growth retardation, relative macrocephaly at birth,
prominent forehead, body asymmetry and early feeding difﬁculties.
It is related to 11p15 ICR1 loss of methylation (LOM) in about 50%
of patients and to maternal uniparental disomy of chromosome 7
in 10%. The molecular etiology remains unknown in about 40%.
Objective: To clinically characterise a series of patients with
molecular anomalies at the imprinted region 14q32 DLK1/GTL2
and to establish their NH-CSS. Method: We analysed retrospectively a cohort of 24 patients: 16 with 14q32 DLK1/GTL2 LOM;
7 with maternal uniparental disomy of chromosome 14 and 1 with
a paternal deletion. Results: 75% of patients presented a NH-SCC
R 4/6, conﬁrming a clinical diagnosis of SRS. Mean birth length,
weight and head circumference were K2.5 SDS, K2.3 SDS and K1.4
SDS respectively. The mean height at 2 years was K2.0 SDS.
Prominent forehead was identiﬁed in all patients, relative macrocephaly in 54% and body asymmetry in 33%. Early feeding difﬁculties
were noted in 79% and the mean body mass index at 2 years was K1.5
SDS. Additional clinical signs included small hands (74%), small feet
(59%), motor delay (62%), speech delay (53%) down turned mouth
(75%), low set posteriorly rotated ears (60%). Patients who were at
least 8 years old presented early (73%) or precocious (27%) puberty,
after a period of BMI increase. Many patients presented an
exaggerated adrenarche (high DHEAS levels for age) and 44%
presented adrenarche before puberty. Conclusion: The majority of
patients with 14q32 DLK1/GTL2 disruption fulﬁlled the clinical
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criteria for SRS. The clinical overlap with patients with 11p15 ICR1
LOM remains to be explained in terms of molecular mechanisms.

FC6.5

Pathogenic Copy Number Variants are Frequently
Identiﬁed in Children with Short Stature of Unknown
Etiology
Ana Cantona, Thais Hommaa, Tatiane Furuyab, Rosimeire Roelab,
Ivo Arnholdc, Alexander Jorgea
aUnidade de Endocrinologia Genetica LIM/25, Hospital das Clinicas
da Faculdade de Medicina da Universidade de Sao Paulo,
Sao Paulo, Brazil; bLaboratório de Oncologia Experimental
LIM/24, Departamento de Radiologia e Oncologia, Centro de
Investigação Translacional em Oncologia do Instituto do Câncer do
Estado de São Paulo (CTO/ICESP), Facul, Sao Paulo,
Brazil; cUnidade de Endocrinologia do Desenvolvimento,
Laboratorio de Hormonios e Genetica Molecular LIM/42,
Hospital das Clinicas da Faculdade de Medicina da Universidade de
Sao Paulo, Sao Paulo, Brazil

Background: The etiology of short stature is heterogeneous,
often encompassing complex genetic disorders of difﬁcult
diagnosis. Analysis of chromosomic copy number variants
(CNVs) has been demonstrating the important role of these
genomic imbalances in population diversity and human disease.
Objective and hypotheses: To analyze the frequency and
describe novel submicroscopic chromosomal CNVs in a group of
patients with short stature of unknown cause. Method: We
evaluated new 49 patients with short stature associated to other
physical or developmental defects (dysmorphic features and/or
intellectual disability), but without criteria for the diagnosis of
known syndromes. All patients had normal G-banded karyotyping.
Array-based comparative genomic hybridization (aCGH) or single
nucleotide polymorphism array (aSNP) were performed with DNA
from all patients. Detected CNVs were compared with CNV data
from healthy control individuals and common copy number
polymorphisms were excluded. Results: We found 11 CNVs and 2
uniparental disomies in 12/49 patients (24%). According to
established criteria for assessment of CNV pathogenicity, at least
7 CNVs in 6 patients were considered pathogenic as well as one
maternal uniparental disomy (14%). In 3 patients we found
deletions affecting the IGF1R gene (including a child born
appropriate for gestational age), 2 patients with deletions consistent
with Miller-Dieker lissencephaly syndrome (deletion involving
17p13.3) and a maternal uniparental disomy of chromosome 14
(Temple syndrome). Another patient has an interstitial de novo
duplication of 7p14.3p12.1 (31.828.208-53.625.890) involving 125
genes, including IGFBP3 and GRB10. Taking together all
previously published results and the present one, the frequency
of pathogenic CNVs in children with short stature of unknown
etiology is 13% (95% CI:10–16%, nZ498). Conclusion: Pathogenic NVs were common in the selected patients, suggesting that
CNVs might contribute as a genetic cause of short stature.
Genome-wide copy number analysis should be used as a diagnostic
tool for evaluation of short stature.
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FC6.6

Social Cognition Skills and Face Perception in Turner
Syndrome (TS)
Vardit Gepsteina, David Anakib, Tal Zadikovb, Ze’ev Hochberga,c
aRuth Rappaport Children’s Hospital, Rambam Medical Center,
Haifa, Israel; bDepartment of Psychology, Bar-Ilan University,
Ramat Gan, Israel; cRappaport Family Faculty of Medicine,
Technion–Israel Institute of Technology, Haifa, Israel

Background: Patients with TS frequently demonstrate impairments in social cognition difﬁculties, visual-spatial processing, face and
emotion perception. Objective and hypotheses: We examined face
perception in the context of perceptual visual dysfunctions and social
cognition skills in TS. Method: 26 young women with TS on estrogen
replacement therapy, and 26 control participants. They were tested on
various cognitive and psychological tests to assess general visual-spatial
perception, face and emotion perception by Benton Facial Recognition
Test, social cognition skills through emotion perception and Theory of
Mind (ToM; false belief and recognition of faux pas tasks) and IQ
(subtests from the WAIS-III). Results: The group did not differ on
verbal IQ (PZ.78). Women with TS showed difﬁculties in performance
IQ (Block Design subtest; P!0.05), and facial expression processing
(P!0.005): they were less accurate than controls in perception for fear
(P ! .05) sad (PZ.052) and disgust expressions, yet they exhibited
normal face-speciﬁc processes (conﬁgural and holistic processing).
Their social cognition capacities were largely intact, including auditory
perception of surprise, anger and fear, and in False Belief Task (ﬁrst-,
second-order), Question Type (belief, reality, memory and reference)
and faux pas stories. Describing scenes of animation, women with TS
gave more interaction descriptions (P!.01), while control women gave
more mentalizing descriptions than TS (P!.01). TS’ face perception
impairments were related to their deﬁcits in visual processing (P!0.01)
but not to social cognition difﬁculties. Conclusion: Our results do not
support the claim that the impairment in face processing, observed in
TS, is related to difﬁculties in social cognition. Their social cognition is
compromised to some degree; yet, their relative verbal strength may
compensate them wherever they can use their verbal capacities. The
results suggest that face perception difﬁculties in TS stem from visual
impairments and may not be speciﬁc to faces.

FC7.1

Early Loss of Germ Cells in Testis of Androgen
Insensitivity Syndrome Patients
Paula Alibertia, Roxana Marinoa, Pablo Ramireza,
Natalia Perez Garridoa, Alberto J. Solarib, Roberta Sciuranob,
Roberto Ponziob, Mariana Costanzoa, Gabriela Guercioa,
Diana M. Warmana, Maria L. Galluzzo Muttia, Fabiana Lubienieckia,
Marcela Baileza, Marco A. Rivarolaa, Alicia Belgoroskya,
Esperanza B. Berenszteina,b
aGarrahan Pediatric Hospital, Buenos Aires, Argentina; bSchool of
Medicine, University of Buenos Aires, Buenos Aires, Argentina

Background: In Androgen insensitivity syndrome (AIS) is a
hereditary disease in which AR mutations in 46,XY patients
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present with partial (PAIS) or complete (CAIS) defects in
virilisation. Objective and hypotheses: The aim was to analyze
the effect of lack of androgen action in germ cell (GC) health and
survival along postnatal development, previous to Sertoli cell (SC)
pubertal maturation. Method: The histological features and quantity
of GC in testes of AIS patients were compared to controls (C). Fourteen
gonads of 10 AIS patients (median age 9.55, range 1.8–23 y) were
studied. Three prepubetal (PP) and 4 pubertal (PUB) were CAIS and 3
PP were PAIS. Clinical diagnosis was conﬁrmed by hormonal and
molecular studies. Testes of C were collected at necropsy or biopsy from
11 PP and 4 PUB patients without endocrine disorders. A written
consent was obtained. The Ethical Committee approved the study. GCs
were identiﬁed using anti MAGE-A4 antibody. Results: PP AIS testes
showed abundant gonocytes, huge GCs, calciﬁcations, thickened basal
membrane and/or ﬁbrous interstitium. In PUB AIS testes signs of
dysgenesis as Leydig cell hyperplasia, PP-like seminiferous cords with
vacuolated SCs, scarce or none GCs and absence of meiotic
spermatocytes were found. PPC and PUBC showed normal testicular
parenchyma according to age. MAGE-A4 expression correlates with
the presence of GC. AIS testes show a drastically loss of GC after 4.4 y
(rZ0.558, PZ0.038). As the staining decreases, foci of positive cords
were found. No difference between PAIS and CAIS was observed. In
contrast, C shows an increase of MAGE-A4 expression as a function
of age (rZ0.595, PZ0.019) and the staining pattern was homogeneous. Conclusion: Disturbed androgen action delayed the GC
maturation rate during fetal and early postnatal life. Our results
demonstrated that in an androgen deprived niche, GC number
rapidly declined during childhood.

FC7.2

Serum Irisin Concentrations in Lean Adolescents with
Polycystic Ovary Syndrome
Flora Bacopouloua,b, Nikos Athanasopoulosa, Aimilia Mantzoub,
Vassiliki Efthymioua, George Lambroua
aCenter

for Adolescent Medicine and UNESCO Chair on Adolescent
Health Care, First Department of Pediatrics, University of Athens
Medical School, Athens, Greece; bUnit of Translational and Clinical
Research in Endocrinology, Athens University Medical School,
Athens, Greece

Background: The myokine irisin, is associated with the
metabolic and hormonal dysregulation of polycystic ovary
syndrome (PCOS) in adult women. Recent studies have shown
that circulating irisin levels increase in adult women with PCOS.
Objective and hypotheses: The purpose of this study was to
determine serum concentrations of irisin in lean adolescents with
PCOS and healthy controls and to evaluate correlations with
clinical, sonographic and hormonal parameters. Method: Lean
adolescents aged 13–21 years with PCOS diagnosed according to
the Rotterdam criteria, were eligible to enter the study. Exclusion
criteria included severe chronic disease, chronic medication or
contraceptive use. Anthropometric parameters (weight, height),
ovarian volume and serum levels of FSH, LH, estradiol,
testosterone, free-testosterone, D4-androstenedione, dehydroepiandrosterone sulfate (DHEAS), 17-hydroxyprogesterone and
sex hormone-binding globulin (SHBG) were measured and body
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mass index (BMI), Ferriman-Gallwey (FG) score and Free
Androgen Index (FAI) were calculated for each participant.
Serum irisin concentrations were measured by ELISA (AdipoGen;
assay range 0.001 mg/ml–5 mg/ml). Results: A total of forty
adolescents (median age 17 years, range 13.1–21 years; median
BMI 20.7 kg/m2, range 17.7–22.5 kg/m2); 23 PCOS patients and 17
age- and BMI-matched controls, were enrolled in the study.
Compared with the control group, PCOS patients had signiﬁcantly
increased mean ovarian volume, FG Score, LH, estradiol,
testosterone, free-testosterone, D4-androstenedione, DHEAS,
17-OHProgesterone and FAI while SHBG was signiﬁcantly
decreased. Serum irisin concentrations in PCOS patients (mean
G S.D.; 1.71G1.03 mg/ml) were signiﬁcantly elevated (PZ0.007)
when compared to the control group (mean G S.D.; 1.04G
0.35 mg/ml) (P ! 0.001). Serum irisin was positively correlated
(spearman’s rho correlation) with height (rsZ0.558, P!0.001) and
free-testosterone (rsZ0.681, P!0.001). Conclusion: Elevated
serum irisin concentrations in lean PCOS adolescents were
associated with excess of free-testosterone levels, that represent a
core feature of the syndrome.

FC7.3

Estrogen Insensitivity due to a Novel ESR1 Mutation
in a Consanguineous Family from Algeria
Sakina Kherraa, Asmahane Ladjouzeb, Valérie Bernardc,
Tahar Ananeb, Abdenour Larabab, Sophie Christin-Maitred
aCHU Laghouat, Laghouat, Algeria; bCHU Bab El Oued, Alger,
Algeria; cInserm 1185, Fac Med Paris Sud, Université Paris-Saclay,
le Kremlin-Bicêtre, Paris, France; dHôpital Saint-Antoine, AP-HP,
Paris, France

Background: Estrogen insensitivity syndrome is a form of
functional estrogen deﬁciency which is caused by a defect in the
estrogen receptor type a (ESR1). As a result of the receptor
mutation, estrogens cannot be recognized and hence initiate their
biological action on pubertal growth, skeletal maturation, and
accrual of bone mass. A mutation in the gene encoding ESR1 has
been described in only 2 cases (one man and one woman). We now
describe the ﬁrst family with ESR1 mutation to be identiﬁed in
Algeria in whom both male and female offspring were affected.
Family study: Our index patient is a 21-year-old female, one of
four children (three sisters and a brother) born to parents who are
second cousins. She presented aged 16 years with absent breast
development, primary amenorrhea and hirsutism. Clinical assessment showed height (Ht) 170 cm (C1.09 SDS), weight (Wt) 70 kg
(C1.45 SDS), Tanner stage B1A3P5, acne and severe hirsutism
(Ferriman-Gallwey score 22). Bone age was 11 years. Laboratory
studies revealed serum oestradiol 9526 pmol/l (N 110 – 280 pmol/l)
, elevated gonadotrophins - FSH 15 IU/L (N 2–11), LH 18 IU/l (N 2
– 9) with normal 46,XX karyotype, and multicystic ovaries on
pelvic ultrasound. Genetic studies showed a c.1181GOA mutation
in the ﬁfth coding exon of ESR1, causing an arginine to histidine
substitution at residue 394 (Arg 394His) of the ESR1 ligandbinding domain. Family screening revealed that both parents and
one healthy sister are heterozygous for the mutation while an older
sister aged 25 years and a brother aged 18 years are homozygotes.
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Similar to the index case they have pubertal delay with
hypergonadotrophic hypogonadism. The brother’s Ht is 165 cm
(K1.65 SDS), Wt 73 kg (C0.56 SDS), and he has bilateral
cryptorchidism, Tanner stage G1A1P1, with LH: 13 and
FSH:55 IU/l, serum AMH 0.6 ng/ml (N 1.5–51) and Inhibin B:
5 pg/ml (N O100). The older sister had hirsutism and primary
amenorrhea, Ht:156 cm (K1.29 SDS), Wt:67 kg (C0.95 SDS),
Tanner stage B1A3P5, LH: 21 IU/l, FSH: 20 IU/l. E2: 9476 pmol/l
Conclusion: This family, the ﬁrst to demonstrate clinical features
of complete estrogen insensitivity in both male and female sexes,
illustrates the range of pathology in estrogen resistance, and the
challenge in terms of ﬁnding therapeutic solutions.

FC7.4

Disruption of Long-Range Transcriptional Regulation
of Genes Known to be Associated with DSD
Svetlana Yatsenkob, Suneeta Madan-Khetarpala, Francis Schnecka,
Kara Hughana, Aleksander Rajkovicb, Selma Witchela
aChildren’s Hospital of Pittsburgh of UPMC, University of
Pittsburgh, Pittsburgh, PA, USA; bMagee Womens’ Hospital,
University of Pittsburgh, Pittsburgh, PA, USA

Background: Early genetic diagnosis in patients with disorders
of sex development (DSDs) can facilitate clinical management,
predict recurrence risks, and augment general knowledge. Novel
techniques such as SNP microarrays, GWAS, and exome
sequencing have identiﬁed mutations in the coding regions of
genes linked to DSDs. In some instances, variants in non-coding
regions have been associated with 46,XY gonadal dysgenesis, e.g.
deletions upstream of SOX9 (PLoS One 2011; 6: e17793). Much less
is known about chromosomal rearrangements affecting regulatory
genome sequences and gene expression of other genes implicated
in DSD. Objective and hypotheses: To identify genomic copy
number variants (CNVs) in non-coding regions that regulate gene
expression associated with DSD. Method: We utilized a whole
genome array comparative hybridization (aCGH) to identify CNVs
in patients with DSD. Fluorescence in situ hybridization (FISH)
analysis and direct sequence analysis of the breakpoints were
performed to characterize CNVs and their possible effects on the
genomic regulatory landscape. Results: Here, we present two
patients with novel, de novo CNVs affecting the regulatory
elements in the vicinity of the SOX8 and NR0B1 (DAX1) genes.
Patient CHP-P46, a 46,XY phenotypic female who presented with
skeletal anomalies and anemia, was found to have an 854 kb
triplication involving evolutionary conserved enhancers upstream
of SOX8. Genetic studies in CHP-P24, a 46,XX phenotypic male
negative for SRY gene, detected an 80 kb deletion encompassing the
NR0B1 gene as well as downstream enhancer and insulator
sequences. Conclusion: Genetic variants in non-coding sequences
that disrupt long-distance transcriptional regulation of known
DSD-causing genes were detected. The consequences of such
genomic rearrangements on gene regulation need to be clariﬁed.
Analysis of such genomic alterations provides an invaluable
opportunity to elucidate the role of sequence-conserved elements
in gene regulation. Our ﬁndings reveal another level of complexity
underlying the molecular mechanisms of DSD.
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FC7.5

Targeted Exome Sequencing for Genetic Diagnosis
of Patients with Disorders of Sex Development
Ja Hye Kima, Eungu Kangb, Gu-Hwan Kimc, Ja-Hyun Jangd,
Eun-Hae Chod, Beom Hee Leeb, Han-Wook Yoob, Jin-Ho Choib
aDepartment of Pediatrics, Hanyang University Guri Hospital, Guri
City, Republic of Korea; bDepartment of Pediatrics, Asan Medical
Center Children’s Hospital, Seoul, Republic of Korea; cMedical
Genetics Center, Asan Medical Center Children’s Hospital, Seoul,
Republic of Korea; dGreen Cross Genome, Yongin, Republic of
Korea

Patients with Disorders of sex development (DSD) can present
with a large phenotypic spectrum and caused by a number of
different genetic defects. Therefore, it is difﬁcult to reach a speciﬁc
diagnosis using traditional approaches including biochemical
analysis and single gene sequencing in a number of patients with
DSD. Recently, next-generation sequencing technologies have
revolutionized the identiﬁcation of causative genes with diseases
with genetic heterogeneity using massive parallel sequencing of
multiple samples simultaneously. Objective and hypotheses:
This study was performed to investigate the genetic etiology of
DSD patients using targeted exome sequencing of 67 known
human DSD associated genes. Method: This study included 39
patients with 46,XY DSD and eight patients with 46,XX DSD.
Exomes were captured using SureSelect kit (Agilent Technologies)
and sequenced on the Miseq platform (Illumina, Inc.), which
includes 2914 probes targeting a 152.953 kbp region spanning
67 genes. Mean coverage was over 150X for each sample, and
approximately 99.46% of the targeted bases were read. We
classiﬁed variants into ﬁve main categories (pathogenic, likely
pathogenic, uncertain signiﬁcance, likely benign, and benign)
according to the American College of Medical Genetics and
Genomics guidelines. Results: We identiﬁed known pathogenic
mutations or deletion in 11 (23.4%) in the AR, CYP17A1, POR,
and DMRT1/2 genes. Novel variants were identiﬁed in 10 patients
(21.3%) in the AR, ATRX, CHD7, FGFR1, MAP3K1, NR5A1,
PROP1, and WWOX genes. Of these, three patients harbored
pathogenic or likely pathogenic variants, while the remaining 6
patients had variants of uncertain signiﬁcance. Conclusion:
Whole exome sequencing is expensive and laborious. Thus,
targeted strategies provide efﬁcient methods for identiﬁcation of
the genetic causes in DSD patients. This approach allows for early
diagnosis of a genetic cause, which could inﬂuence clinical
management and genetic counseling. In vitro analysis is needed to
verify functional implications of the novel variants.

FC7.6

Whole-Exome Sequencing Reveals RAD51B Variant
in Two Sisters with Primary Ovarian Failure
Monica Francaa, Mariana Funaria, Mirian Nishia, Sorahia Domenicea,
Ana Claudia Latronicoa, Alexander Jorgea, Antonio Lerarioa,b,
Berenice Mendoncaa
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Background: Primary ovarian failure (POF) is a major cause
of female infertility. POF is characterized by amenorrhea, hypoestrogenism and elevated gonadotrophin levels. In POF disorder,
several genetic alterations have been described, however in most of
the patients the etiology of this disorder remains unknown.
Objective and hypotheses: To identify new genes implicated in
the development of POF using Next-Generation Sequencing
(NGS). Method: We studied seven familial cases (14 affected
women) all of them with primary amenorrhea. DNA of two
affected daughters and their sister, who parents are second cousins,
was analyzed using Whole-Exome sequencing. Exons and splice
sites were captured with the Agilent SureSelectXT Human Exon
V5 Kit, and 2!100 bp paired-end WES was performed on an
Illumina HiSDefault 2500. The mean coverage of the captured
regions was O 100x in all samples. The raw data was aligned to the
reference genome (hg19 assembly) with BWA. Variant calling was
performed with Freebayes and annotated with ANNOVAR. Sanger
Sequencing was used to conﬁrm Exome Sequencing variants and
to evaluate 235 fertile women controls for putative identiﬁed
damaging variants. Results: One novel homozygous frameshift
variant (c.88delT:p.F30fs) in RAD51B, the gene encoding DNA
Repair Protein RAD51 Homolog B, which is expressed in ovarian
tissue, was identiﬁed in two affected women using Exome
Sequencing. The unaffected sister was heterozygous for this
variant. Additionally, the c.88delT:p.F30fs RAD51B variant is not
present in 1000 Genomes, ESP6500 and ExAC databases as well as
in the 235 fertile Brazilian women used as a normal control.
Conclusion: Our ﬁndings indicate a novel homozygous frameshift
variant in RAD51B associated with primary ovarian failure in two
sisters. These results suggest RAD51B as a new candidate gene in
the etiology of primary ovarian failure.

FC8.1

Transcriptomics and Machine Learning Methods
Accurately Predict Diagnosis and Severity of
Childhood Growth Hormone Deﬁciency
Philip Murraya, Adam Stevensa, Ekaterina Koledovab,
Pierre Chatelainc, Peter Claytona
aInstitute of Human Development, Faculty of Medical and Human
Sciences, University of Manchester and Manchester Academic
Health Science Centre, Royal Manchester Children’s Hospital,
Central Manchester, Manchester, UK; bGlobal Medical, Safety &
CMO, Merck, Darmstadt, Germany; cDepartment Pediatre, Hôpital
Mère-Enfant, Université Claude Bernard, Lyon, France

Background: The diagnosis of Growth Hormone Deﬁciency
(GHD) involves the use of GH stimulation tests that require day
case admission, multiple blood sampling and are associated with
signiﬁcant adverse effects. Aim: To assess the utility of gene
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expression (GE) proﬁling and candidate SNP analysis for the
diagnosis of and classiﬁcation of GHD. Method: Pre-pubertal
treatment-naı̈ve children with GHD (nZ98) were enrolled from
the PREDICT study and controls (nZ26) acquired from online
datasets. Whole blood gene expression (GE), determined with
Affymetrix HU133v2.0 microarrays, was correlated with peak GH
using rank regression and a Random Forest algorithm tested for
prediction of the presence of GHD and in classiﬁcation into severe
(peak GH!4 mg/L) and non-severe (peakR4 mg/L). For GHD
severity classiﬁcation data on age, gender, baseline IGF-I and
IGFBP-3 levels was added to the Random Forest model along with
SNP genotype for 97 growth-related candidate genes. Performance
was assessed using Area under the Receiver Operating Characteristic Curve (AUC-ROC). A biological network of the GE related
to peak GH levels was generated and cluster hierarchy assessed.
Results: Rank regression identiﬁed 347 probesets representing
271 genes where expression correlated with peak GH concentrations: (RC0.28, P!0.01). These 347 probesets gave an AUC of
0.98 (sensitivity 100%, speciﬁcity 96%) for predicting GHD status
versus controls, while using only the top 10 probesets ranked by
network centrality gave an AUC of 0.94. Random Forest analysis
was also able to accurately predict GHD severity with an AUC of
0.93 using transcriptomic data, not improved with addition of
demographic, biochemical or SNP genotype data. Conclusion: GE
proﬁling differentiates normal subjects from those with GHD and
accurately predicts GHD severity. It may therefore be a useful tool
to aid in the diagnosis of GHD, potentially replacing two GH
stimulation tests with a single blood sample.

data and identify potential causative genetic variants. Results:
CGS identiﬁed homozygous mutations in the following genes in 36
patients: GHR [26], IGFALS [3], OBSL1 [6] and CUL7 [1]. WES
identiﬁed changes in 13 patients: compound heterozygous IGFALS
[1], homozygous GHR [5], heterozygous PTPN11 [2], homozygous
CCDC8 [3], homozygous CUL7 [1], and heterozygous SOS1 [1]. 14
of these genetic variants are novel. In two subjects who were small
for gestational age (birth weight SDS K2.3 and K1.8)
hypomethylation in the imprinting control region 11p15 or
mUPD7 was demonstrated conﬁrming Silver Russell Syndrome
(SRS). Mining the WES data of patients without a genetic
diagnosis identiﬁed 24 candidate genes having deleterious variants
in more than one GHI patient. Conclusions: A genetic diagnosis
was obtained in 51 (47%) patients. These included 14 novel
variants. Importantly, WES identiﬁed 13 mutations in known
genes, which had not been detected on CGS. Diagnoses with
phenotypes overlapping with GHI included SRS, 3M and Noonan
syndrome. Variants in novel genes with potential impact on
growth have been identiﬁed and are under further investigation.

FC8.3

PAPP-A2 Gene Mutation Effects on Glucose
Metabolism and Bone Mineral Density and Response
to Therapy with Recombinant Human IGF-I
Catalina Cabrera Salcedo, Vivian Hwa, Leah Tyzinski,
Melissa Andrew, Halley Wasserman, Philippe Backeljauw,
Andrew Dauber

FC8.2

Whole Exome Sequencing can Identify Defects not
Detected by Candidate Gene Sequencing in Patients
with Short Stature and Features of Growth Hormone
Insensitivity (GHI)
Lucy Shapiro, Martin Savage, Kate Davies, Lou Metherell, Helen Storr
Centre for Endocrinology, William Harvey Research Institute,
London, UK

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

Background: PAPP-A2 (pregnancy-associated plasma protein
A2) deﬁciency, caused by homozygous mutations in the PAPP-A2
gene results in a novel syndrome of signiﬁcant growth failure.
PAPP-A2 cleaves IGF binding proteins 3 and 5, thereby freeing
IGF-I from its ternary complex and allowing it to become
biologically active. We recently reported the ﬁrst two families with
PAPP-A2 mutations. Response to recombinant human IGF-I

Background: GH insensitivity (GHI) encompasses growth
failure, low serum IGF-1 and normal/elevated serum growth
hormone (GH) (basal level O5 mg/L and/or peak on provocation
testing O10 mg/L). In a signiﬁcant number of children the
molecular cause is unknown. Objective: To investigate the
genetic etiology of GHI in a cohort of children by candidate
gene (CGS) and whole exome (WES) sequencing. Methods:
About 109 patients (61 M, median age 6.5 yr [range 0.4–17.0])
with a phenotype consistent with GHI (mean height SDS K4.8;
mean IGF-1 SDS K2.7) were accepted for genetic investigation
since 2008. CGS was undertaken for GH-IGF1 axis [GHR, STAT5B,
IGFALS, IGF1] and 3M [CUL7, CCDC8, OBSL1] genes and WES
was performed in unsolved cases (to date, 53 patients). A
bioinformatic pipeline was developed to interrogate the WES
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Table 1. (for abstract FC8.3)
Z-score adjusted for height
Patient (Age)
P1 (19)
P2 (14)
P3 (10)

Height (SD)

Whole Body BMC

Spine BMD

Hip BMD

Forearm BMD

138.1 cm (K3.8)
141.9 cm (K2.9)
121.0 cm (K3.0)

K0.99
K2.08
K1.28

K0.98
K1.41
K0.12

K0.24
K1.94
K0.54

K0.04
K3.07
K0.54

(rhIGF-1) in these patients is unknown. Objective and
hypotheses: This study aimed to describe additional phenotypic
features of patients with PAPP-A2 deﬁciency including glucose
handling and bone mineral density (BMD) as well as to determine
response to IGF-I therapy. Method: Three siblings with a
homozygous missense mutation in PAPPA2 (Ala1033Val) participated. Oral glucose tolerance tests, DXA, and renal/spleen
ultrasonography were performed in the three patients. The two
youngest boys, age ten and fourteen, were started on treatment
with rhIGF-I. Results: The two elder siblings had elevated fasting
glucose and impaired glucose tolerance with marked hyperinsulinemia. The youngest brother showed signs of insulin resistance
(Figure). Hemoglobin A1c was normal in all three siblings. Bone
densitometry showed that patients with PAPP-A2 gene mutation
have mildly decreased size-corrected BMD (Table). Renal and
spleen size was normal. On day 51 after initiation of therapy with
rhIGF-I one of the patients developed severe headache and was
diagnosed with pseudotumor cerebri. Therapy discontinuation
resulted in resolution of symptoms. Treatment is ongoing in the
younger sibling. Conclusion: PAPP-A2-deﬁcient patients have
abnormal glucose handling and insulin resistance which are likely
related to elevated growth hormone and decreased free IGF-1
levels. These patients were also found to have mildly decreased
size-corrected BMD. Increased intracranial pressure developed
early on during rhIGF-I therapy in one of the patients. Nine
month response to therapy of the younger patient will be
presented at ESPE 2016 meeting.

the difference in frequencies of SNPs/Indels in each of the 232
candidate genes between patients and controls. SNP/indel
frequency was assessed for carriage of homozygous C heterozygous variants v wild type. To assess the genotype/phenotype
relationships in the cases, we used PLINK, a whole genome
association analysis toolset based on haplotype, a minimum allele
frequency O2%, genotype present in O75% cases and a Hardy
Weinberg equilibrium of 0.01. A Benjamini Hochberg corrected
P value %0.05 was considered signiﬁcant. Results: About 30
genes were identiﬁed where SNP carriage frequencies were
different (P %0.05). In ISS SNP frequencies were increased in 12
genes and decreased in 18. These included IGFALS(Y), HRAS([),
STAT5b(Y) and FANCA(Y) which are associated with short stature
conditions, MAP2K1([) and A2M(Y) associated with growth
pathways and SDR16C5([) associated with adult height. In PLINK
analyses, one SNP in A2M (Chr 12: 9154319, PZ0.02) was
associated with sitting height (SD score in those carrying a variant
was K4.0 v K2.6 in wt), one SNP in DNM3 (Chr1: 170643255,
PZ0.05) with head circumference and one SNP in TP63 (Chr3:
191073565, PZ0.05) associated with IGF-I levels. Conclusion: A
number of genes, including those known to cause short stature,
carry different frequencies of variants in ISS compared to controls,
while speciﬁc SNPs are related to phenotype. Notably, the A2M
gene (alpha-2-macroglobulin, a protease inhibitor and cytokine
transporter) was identiﬁed in both analyses, and could have a role
in causing short stature.

FC8.5
FC8.4

Genetic Insights from Children with Idiopathic Short
Stature in the EPIGROW Study
Reena Perchard, Philip Murray, Anthony Payton, Peter Clayton
University of Manchester, Manchester, UK

Background: EPIGROW was a prospective European epidemio-genetic study in children with idiopathic short stature (ISS).
Objectives: To identify (1) differences in frequencies of single
nucleotide polymorphisms (SNPs) in growth related genes
between ISS children and controls, and (2) associations between
growth characteristics, IGF status and SNPs in these genes.
Methods: Sequence data from EPIGROW was used to determine
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Longitudinal Study on Body Composition, Insulin
Sensitivity and b-cell Function in SGA Adults from
Stop of Long-term GH Treatment until 5 Years after
Stop
Manouk van der Steena,b, Gerthe F. Kerkhofb,
Anita C.S. Hokken-Koelegaa,b
aDutch

Growth Research Foundation, Rotterdam, The Netherlands;
University Medical Center-Sophia Children’s Hospital,
Rotterdam, The Netherlands
bErasmus

Background: GH treatment results in a decrease in fat mass
(FM) and insulin sensitivity (Si), and an increase in lean body mass
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(LBM). Only limited data are available on the longitudinal changes
after discontinuation of GH treatment in SGA adults, aged 21
years. Objective and hypotheses: To assess longitudinal
changes in body composition (BC) and glucose homeostasis
after stop of GH treatment in SGA adults. Method: 197 previously
GH-treated SGA adults were longitudinally followed after stop of
GH treatment; at adult height, and 6 months, 2 yrs and 5 yrs
thereafter. Data at 5 yrs after GH were compared to untreated
adults born SGA with short stature (SGA-S) or spontaneous catchup growth (SGA-CU), and adults born AGA. BC was determined
by DXA scans and Si, acute insulin response (AIR) and b-cell
function (DI) were assessed by frequently sampled intravenous
glucose tolerance tests. Results: FM, trunk fat and limb fat
increased steadily from stop of GH until 6 months, 2 yrs and 5 yrs
thereafter (P!0.001). During 6 months after GH, LBM decreased
(P!0.001), Si increased (P!0.001), AIR decreased (P!0.001)
and DI increased (PZ0.032) but all remained unchanged
thereafter. At the age of 21 years, 5yrs after stop of GH, FM, Si
and AIR were similar, LBM lower and DI higher in previously
GH-treated SGA adults compared to age-matched SGA-S, SGACU and AGA adults. Conclusion: After GH treatment, body
composition and glucose homeostasis changed, reﬂecting the loss
of GH properties. FM steadily increased until 5 yrs after GH.
GH-induced changes in Si and DI were fully reversed within 6
months after GH and remained similar during 5 yrs. At the age of
21 yrs, 5 yrs after GH, body composition and glucose homeostasis
of previously GH-treated SGA adults were comparable to SGA-S,
SGA-CU and AGA adults. Since the increase in FM is potentially
unfavourable when persisting over time, further longitudinal
evaluation of metabolic parameters is warranted.

FC8.6

Birth Characteristics Explain One Third of Expected
Deaths in rhGH-treated Patients Diagnosed with
IGHD, ISS & SGA
Kerstin Albertsson-Wiklanda, Anton Mårtenssona,b, Lars Sävendahlc,
Aimon Niklassond, Peter Bange, Jovanna Dahlgrend,
Jan Gustafssonf, Berit Kriströmg, Svante Norgrenc,
Nils-Gunnar Pehrssonb, Anders Odénb,h
aDepartment of Physiology/Endocrinology, Institute of Neuroscience and Physiology, The Sahlgrenska Academy at University of
Gothenburg, Gothenburg, Sweden; bStatistiska Konsultgruppen,
Gothenburg, Sweden; cDepartment of Women’s and Children’s
Health, Karolinska Institutet, and Pediatric Endocrinology Unit,
Karolinska University Hospital, Stockholm, Sweden; dGothenburg
Pediatric Growth Research Center (GP-GRC), Department of
Pediatrics, Institute of Clinical Sciences, The Sahlgrenska Academy
at University of Gothenburg, Gothenburg, Sweden; eDepartment of
Clinical and Experimental Medicine, Division of Pediatrics,
University of Linköping, Linköping, Sweden; fDepartment of
Women’s and Children’s Health, Uppsala University, Uppsala,
Sweden; gDepartment of Clinical Science, Pediatrics, Umeå
University, Umeå, Sweden; hDepartment of Mathematical Sciences,
Chalmers University of Technology, Gothenburg, Sweden
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Background: That mortality is not increased in rhGH-treated
patients when adjusting for birth characteristics was recently
published (1). When applying a developed mortality model of the
general population, the observed and expected deaths in rhGHtreated IGHD, ISS and SGA patients (nZ3847) where 21 and
21.99, respectively. The model includes gender, age, calendar year,
gestational age (GA), birth lengthSDS (BLSDS), birth weightSDS
(BWSDS) and congenital malformations. When the model only
adjusted for gender, age and calendar year (as for traditional SMR)
the number of expected deaths was 14.68. Objective and
hypotheses: How much of the expected deaths in rhGH-treated
patients can be explained by the different birth characteristics.
Method: Multiple stepwise regressions of the Poisson mortality
model was performed, evaluating the results of different
combinations of GA, BLSDS and BWSDS in addition to gender,
age and calendar year with interactions between variables included
as in the published model (1). Malformations were not included in
these models causing the exact numbers to differ slightly (!2%)
from previous calculations (1). Results: As much as 35% of the
expected number of deaths (7.9/22.4) can be explained by different
combinations of GA, BLSDS and BWSDS as visualized in the ﬁgure
below. Depending on the order the variables are included, the
number of deaths explained by GA became 30,40,43,50%;
explained by BLSDS became 20,40,43%; and explained by BWSDS
became 17,30% (see ﬁgure). Conclusion: As much as 35% of
expected deaths among GH-treated children can be explained by
various combinations of birth characteristics; GA, BLSDS and
BWSDS; valuable information when validating the Swedish
mortality model in countries missing information. References: 1)
Albertsson-Wikland, K et al. JCEM 2016:101. doi: 10.1210/jc.2015-3951

FC9.1

Next Generation Sequencing for the Diagnosis of
Monogenic Diabetes in Switzerland
Philippe Klee, Mirjam Dirlewanger, Jean-Louis Blouin,
Montserrat Castellsague-Perolini, Federico Santoni,
Valérie Schwitzgebel
University Hospital of Geneva, Geneva, Switzerland

Background: Monogenic diabetes (MD) remains undiagnosed in more than 90% of the cases. However, precise, quick and
cost-effective diagnosis is important to choose an adequate
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treatment and to avoid long-term complications. Objective and
hypotheses: To develop and validate a diagnostic tool to improve
diagnosis rate of MD in Switzerland, as well as to open new
research directions. Method: Targeted next-generation sequencing (NGS) of 323 known or potential diabetes genes using the
Haloplex technology on patients with neonatal diabetes (ND),
anti-antibody negative type 1 (T1DM) and type 2 diabetes
(T2DM) diagnosed before the age of 45 years without metabolic
features. Results: In this ongoing study, 178 probands have been
analyzed. A single mutation/variant was found in 41.6%, while two
or more mutations/variants were found in 41.5% of the probands.
16.9% of the patients showed no anomaly. For the whole cohort,
excluding ND, glucokinase (GCK) mutations were most frequent
(19.6%), followed by HNF1A (5.6%) mutations and mean age at
diagnosis was 27.7 years. For childhood onset diabetes (O6
months to ! 18 years), GCK mutations were found in 16.9% and
HNF1A mutations in 10.2% of the probands. Mean age at
diagnosis was 11.2 years. Conclusion: Using NGS in a selected
population, we found a mutation or gene variant in 83.1% of the
cases. Most patients were found to have GCK mutations. 7.9% of
the probands had either HNF1A or HNF4A mutations for which
oral antidiabetic drugs can replace insulin. These results highlight
the importance of genetic analysis in patients with antibodynegative T1DM, ND or atypical T2DM. The identiﬁcation of
previously unknown variants in genes involved in beta-cell
development or function opens the possibility to improve current
knowledge about beta-cell physiology.

FC9.2

NBAS Mutations, a New Monogenic Cause of
DISOPHAL, a New Syndrome with Type 1 Diabetes (T1D)
Anya Rothenbuhlera, Jérôme Maluendab, Cédric Aumontc,
Véronique Picardc, Pierre Bougnèresa,b, Judith Melkib,
aPediatric Endocrinology, Bicêtre, France; bU1169Inserm, Bicêtre,
France; cHematobiology, Bicêtre, France; dCentro Nacional Analisis
Genomico, Barcelona, Spain

Background: While non-autoimmune T1D is rare in late
childhood, few monogenic causes have yet been identiﬁed.
Objective: 1) to identify the genetic basis of the yet unreported
disease phenotype associating late childhood antibody-negative
T1D, short stature, optic atrophy (OA), Pelger-Huët anomaly
(PHA) of leukocytes and recurrent liver cytolysis: the “DISOPHAL” syndrome; 2) to attract comparable cases for further
genetic investigation. Method: Whole-exome sequencing combined with genetic mapping of disease loci. Results: Compound
heterozygous mutations of neuroblastoma ampliﬁed sequence
(NBAS) were found in three siblings of the same African family
who had late childhood antibody-negative insulin-requiring T1D
associated with dwarﬁsm, OA, PHA and recurrent episodes of liver
cytolysis. Conclusion: NBAS is a new gene associated with nonautoimmune T1D. NBAS mutations have been reported before
in non-diabetic patients with dwarﬁsm, OA and PHA (“SOPH”
syndrome) or a separate disorder of recurrent liver failure (“RALF”
syndrome). NBAS mutations can induce a wide and heterogeneous
clinical spectrum, which showed its complete form in our patients.
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FC9.3

Gastrointestinal Dysmotility and Pancreatic Exocrine
Insufﬁciency as Newly Recognised Possible Features
in Two Siblings with Donohue Syndrome
Eirini Kostopouloua, Pratik Shaha, Robert Sempleb, Noman Ahmadc,
Khalid Hussaina
aDevelopmental Endocrinology Research Group, Clinical and
Molecular Genetics Unit, Institute of Child Health, University
College London, London, UK; bMetabolic Research Laboratories,
Institute of Metabolic Science, Addenbrooke’s Hospital Cambridge,
Cambridge, UK; cDepartment of Endocrinology, King Faisal
Specialist Hospital and Research Centre, Jeddah, Saudi Arabia

Background: Donohue syndrome is a rare congenital
syndrome of insulin-resistance and abnormal glucose homeostasis, caused by mutations in the insulin receptor (INSR) gene. It
is characterized by speciﬁc phenotypic and clinical features and the
diagnosis is based on clinical, biochemical and genetic criteria.
Case reports: We report two siblings with Donohue syndrome with
typical dysmorphic features and multiple clinical and biochemical
characteristics. Genetic analysis detected a homozygous sequence
variant in exon 4 of the INSR gene in both patients, predicted to result
in an abnormal INSR protein, p.(Gly365Trp). Both patients
presented with intra-uterine growth restriction, failure to thrive
during the neonatal and infantile period, fasting hyperinsulinaemic
hypoglycaemia and episodic post-prandial hyperglycaemia. Less
common clinical features were also present, such as atrial septal
defect (ASD) with left to right shunt and heart dilatation, abnormal
clotting and liver function tests, and nephrocalcinosis. Of unknown
cause were clinical signs, such as respiratory distress with prolonged
oxygen requirement, intermittent fever and muscular hypotonia
(case 2). Interestingly, two previously unrecognised possible
manifestations of the syndrome were also identiﬁed: gastrointestinal
dysmotility (case 1), that resulted in the patient’s death at the age of 10
months, and pancreatic exocrine insufﬁciency (case 2). Conclusion:
The co-existence of all the above clinical features makes these cases
extremely rare. Gastrointestinal dysmotility should always be
considered a potentially fatal feature in patients with Donohue
syndrome, due to the complexity of the possible co-morbidities. In
addition, our clinical experience for the ﬁrst time suggests that exocrine
pancreatic insufﬁciency may offer a possible explanation for the growth
retardation seen in the syndrome. Our ﬁnding that replacement with
pancreatic enzymes improved weight gain (case 2), indicates that
failure to thrive may be treatable, hence we recommend that all
patients with syndromes of insulin resistance should be investigated
for exocrine pancreatic insufﬁciency.

FC9.4

The Protective Effects of Adenovirus-mediated IL-10
Gene and Anti-CD20 Monoclonal Antibody on the
Pancreatic b Cells of NOD Mice in the Early Stage of
Natural T1D Onset
Tang Lia,b, Cheng Lib, Lei Fanb, Fei Tiana, Aiping Tangb
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aAfﬁliated Hospital of Qingdao University, Qingdao, Shandong,
China; bQingdao University, Qingdao, Shandong, China

Background: Type 1 diabetes (T1D) is an autoimmune
disease (AID) whose primary features include progressive
pancreatic b cell damage and absolute insufﬁcient endogenous
insulin secretion. Recent studies have shown that a Th1/Th2 cell
subset unbalance and excessively activated B lymphocytes are
important pathogenic mechanisms. Objective and hypotheses:
To investigate the protective effects of Adenovirus-mediated IL-10
gene and anti-CD20 monoclonal antibody (mAbs) on the
pancreatic b cells in nonobese diabetes (NOD) mice with type 1
diabetes mellitus (T1D) at early stage. Method: 35 female NOD
mice at onset of diabetes and aged 17–20 weeks old were randomly
divided into 5 groups. Mouse 1, 2, 3, 4 and 5 groups were
intravenously injected 500 ug of anti-CD20 mAbs, 500 ug of antiCD20 mAbs combined with 100 ul of Ad-IL-10, 100 ul of Ad-IL10, 100 ul of Ad-GFP, 100 ul of normal saline respectively. All mice
were monitored for blood glycose everyday, and sacriﬁced 9 weeks
after injection. Their serum levels of C-peptide were measured and
the degree of insulitis were observed. Apoptosis related gene and
protein were detected. Results: (1) The blood glucose level of mice
in group 2 was reduced, P!0.05. (2) A majority of the insulitis was
grade 0–1 in group 2, and grade 2–3 in group 5. (3) The apoptosis
rate of pancreatic b cells was signiﬁcantly lower in group 2 than that
in the group 3, 4, 5, P!0.05. (4) Immunohistochemistry indicated
that IL-10 could be highly expressed locally in the pancreatic islets.
(5) The results of qPCR and western blot showed that combined
intervention exerted protective effects on pancreatic b cells through
activating Bcl-2 anti-apoptosis pathway, inhibiting the expression
of TNF-a and Fas, and blocking caspase-8–caspase-3 as well as
caspase-9–caspase-3 apoptosis pathways. Conclusion: Combined
intervention could reduce the apoptosis of pancreatic b cells of
NOD mice in the early stage of T1D, and had certain protective
effects on the residual pancreatic b cell function.

function (BCF), as this has been associated with better glycaemic
control and fewer long-term complications. Traditionally, BCF is
evaluated by the C-peptide response to the labour-intensive
mixed-meal-tolerance-test (MMTT), but there’s a need for a more
practical alternative. We developed a new method to measure
C-peptide in ‘dried blood spots’ (DBS). Objective: To explore the
use of a novel method to detect residual BCF in children recently
diagnosed with T1D. Method: 26 T1D-subjects aged 6.9–16.5
years (10M;16F) had a MMTT within 6 months of diagnosis and
12 months after diagnosis with paired sampling of venous and
DBS C-peptide at 0 and 90 minutes, and a urine sample for
C-peptide/creatinine-ratio. In between MMTT’s, weekly DBS
C-peptide measurements before and after a standard breakfast
were collected at home. Results: DBS and plasma C-peptide levels
correlated well (nZ85 paired measurements; rZ0.95; P!0.001).
All but 2 subjects had detectable fasting and postprandial DBS
C-peptide throughout the study. Median fasting DBS C-peptide
levels (range) at 6, 9 and 12 mo from diagnosis were 308 (!50–
834), 210(!50–1299) and 272(!50–967) pmol/l, respectively.
In multiple regression models with time and glucose as covariates
of 21 cases with a median (range) of 24(8–29) home DBS
measurements, fasting and post-prandial DBS C-peptide were
negatively affected by time in 67 and 71%, and positively affected
by glucose levels in 67 and 43%, respectively. A signiﬁcant
interaction between fasting or post-prandial glucose and time was
identiﬁed in 19 and 5% of cases, respectively, indicating that
glucose responsiveness decreased over time. The decline in fasting
DBS C-peptide correlated well with that identiﬁed by the MMTT
(rZ0.80; PZ0.002) and the urine C-peptide/creatinine ratio
(rZ0.77; PZ0.004). Conclusion: DBS C-peptide measurement
can be a useful tool in evaluating BCF in T1D intervention studies.

FC9.6
FC9.5

Evaluation of a Novel Method to Detect Residual
ß-Cell Function by Dried Blood Spots in Children
and Adolescents with a Recent Diagnosis of
Type 1 Diabetes
Willemsena,

Burlingb,

Acklandd,

Edgec,

Ruben
Keith
Fran
Julie
Renuka Diaze, Peter Barkerb, Catherine Guya, David Dungera
aDepartment

of Paediatrics, University of Cambridge, Cambridge,
UK; bCore Biochemical Assay Laboratory, Clinical Biochemistry,
Cambridge University Hospitals NHS Foundation Trust,
Cambridge, UK; cOxford Radcliffe Hospitals NHS Trust, Oxford,
UK; dNorthampton General Hospital NHS Trust, Northampton,
UK; eBirmingham Children’s Hospital, Birmingham, UK

Background: The majority of drug developments in type 1
diabetes (T1D) are aimed at preventing decline of beta cell
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Circulating Angiopoietin-2 Levels in Young Patients
with Type 1 Diabetes Mellitus: A Link between
Inﬂammation, Micro-Vascular Complications and
Subclinical Atherosclerosis
Nancy Elbarbarya, Mohamed Abo El-Asrara, Eman Ismailb,
Al Shaimaa Bakra
aDepartment
bDepartment

of Pediatrics, Ain Shams University, Cairo, Egypt;
of Clinical Pathology, Ain Shams University, Cairo,

Egypt

Background: Angiopoietin-2 is a growth factor involved in
the pathophysiology of different vascular and inﬂammatory
diseases such as arteriosclerosis. Carotid or aortic scans provide
non-invasive screening tools for assessment of preclinical
atherosclerosis in high-risk children. Aim: We assessed serum
angiopoietin-2 in children and adolescents with type 1 diabetes
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mellitus as a potential marker for diabetic vascular complications
in relation to glycemic control, inﬂammation and vascular
structure. Methods: Sixty patients with type 1 diabetes were
divided into 2 groups according to the presence of micro-vascular
complications and compared with 30 healthy controls. Highsensitivity C-reactive protein (hs-CRP), hemoglobin A1c (HbA1c),
urinary albumin creatinine ratio, serum angiopoietin-2 levels,
carotid and aortic intima media thickness (CIMT and AIMT) were
measured. Results: CIMT, AIMT and serum angiopoietin-2 levels
were signiﬁcantly increased in patients with and without microvascular complications compared with controls and the highest
levels were in patients with complications (P!0.001). Serum
angiopoietin-2 was higher in patients with microalbuminuria than
normoalbuminuric group (P!0.001). The cutoff value of serum
angiopoietin-2 at 900 pg/ml could differentiate patients with and
without micro-vascular complications with a sensitivity of 92.3%
and speciﬁcity of 100%. The cutoff values for CIMT and AIMT to
detect micro-vascular complications were determined. Multiple
regression analysis showed that fasting blood glucose, HbA1c,
hs-CRP, CIMT and AIMT were independently related to
angiopoietin-2. Conclusion: The relation between angiopoietin2 and assessed parameters of vascular structure in type 1 diabetes
reﬂects a state of subclinical atherosclerosis and highlights the role
of disturbed angiogenesis and vascular inﬂammation in the
occurrence of diabetic complications.

to clarify the impact of prematurity upon steroid biosynthesis at
birth and during early post-natal development. Methods:
Steroidomic proﬁles were assessed in umbilical cord blood samples
originating from 152 neonates divided into three groups: ! 33
gestational weeks (GW), group 1 (46 patients), 33–37 GW, group 2
(67 patients) and R 37 GW, group 3 (39 patients). Fifteen
circulating corticosteroids (hormones, precursors and metabolites)
were measured on !250 ml samples using a LC-MS/MS method.
Results: An aldosterone secretion deﬁciency at birth was
demonstrated in VPT (376G137 vs 721G404 pg/ml (meanG
S.D.) in group 1 and 3, respectively, P!0.0001). Likewise,
aldosterone precursor levels were also decreased in VPT. A global
defect in glucocorticoid secretion was also detected in VPT:
cortisol (F, 16.3G21.2 vs 46.9G28.8 ng/ml, P!0.0001), as well as
its precursors 11-deoxycortisol (S) and 17-hydroxyprogesterone.
The activity of each biosynthesis step was evaluated by a
product/substrate ratio as an index of enzymatic activity. Low
corticosterone/11-deoxycorticosterone (B/DOC) and F/S ratios
were consistent with a partial CYP11B1 deﬁciency while other
product/substrate ratios were normal. Surprisingly, analyses of
blood samples at 3 days of life revealed that partial CYP11B1
deﬁciency as estimated from B/DOC ratio was fully restored in
VPT whereas F/S ratio remains altered suggesting a distinct and
developmental enzymatic maturation in zona glomerulosa vs
fasciculata. Conclusion: We identify a transient global steroid
deﬁciency at birth in VPT, related to an unrecognized partial
CYP11B1 deﬁciency. We also provide evidence for a zonedependent CYP11B1 maturation during the ﬁrst days of life,
opening new therapeutic interventions.

FC10.1

CYP11B1 Deﬁciency in Very Preterms: Evidence for an
Adrenal Cortex Zone-Speciﬁc and DevelopmentalDependent Maturation
Simon Traversa,c, Laetitia Martineriea,d, Pascal Boileaue,f,
Marc Lombèsa,b, Eric Pussarda,c
U1185, Le Kremlin-Bicêtre, France; bFac Med Paris-Sud,
Univ Paris-Sud, Université Paris Saclay, UMR-S 1185, Le KremlinBicêtre, France; cService de Génétique Moléculaire, Pharmacogénétique et Hormonologie, Hôpital de Bicêtre, Hôpitaux Universitaires
Paris Sud, Assisatance Publique-Hôpitaux de Paris, Le KremlinBicêtre, France; dService d’Endocrinologie Pédiatrique, Hôpital
Robert Debré, Assistance Publique-Hôpitaux de Paris, Paris, France;
eService de Réanimation Néonatale, CH Poissy St-Germain en-Laye,
Poissy, France; fEA 7285, UFRE des Sciences de la Santé, Simone
Veil, Université Versailles St-Quentin en Yveline, Montigny le
Bretonneux, France
aInserm,

Background: Unlike term neonates, known to exhibit a
physiological pseudohypoaldosteronism, very preterms (VPT)
display a high sodium waste at birth with partial aldosterone
deﬁciency. This context, combined with a low aldosterone/renin
ratio is highly suggestive of a defect in mineralocorticoid
biosynthesis. Objectives and hypotheses: To investigate
mineralocorticoid and glucocorticoid pathways in newborns, and
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Liver UPR and Metabolic Consequences in an Animal
Model of Intrauterine Growth Retardation (IUGR)
Annalisa Deodatia, JosepMaria Argemib, Antonella Puglianielloa,
Daniela Germania, Roberto Ferrerob, Tomas Aragonb,
Stefano Cianfarania,c
aDPUO-Bambino Gesù Children’s Hospital-University of Study of
Rome Ror Vergata, Rome, Italy; bDepartment of Gene Therapy and
Gene Expression Regulation Centro de Investigacion Medica
Aplicada (CIMA), Pamplona, Spain; cDepartment of Women’s and
Children’s Health, Karolinska Institutet, Stockholm, Sweden

Background: Endoplasmic reticulum (ER) is the site where
proteins are folded in the cell. Metabolic stress alters ER
homeostasis and activates the unfolded protein response (UPR),
which contributes to the development of insulin resistance and
metabolic syndrome. Objective and hypotheses: To longitudinally evaluate liver UPR and its functional consequences in an
animal model of IUGR followed from birth to adulthood.
Method: On day 19 of gestation, Sprague-Dawley pregnant rats
underwent ligation of both uterine arteries. The offspring was
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either weighed and killed at 8 h after delivery or followed up to
105 d. Glucose and insulin concentrations were measured. Glucose
tolerance test was performed at 105 d. The expression of genes that
regulate liver UPR and their metabolic targets were investigated in
11 SHAM and 10 IUGR male rats at 105 d. 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 and 105 days. In the liver of IUGR male rats a
signiﬁcant reduction of insulin receptor, Akt and pAKT protein
levels was observed (P!0.05). The liver expression of XBP1s
mRNA was reduced (P!0.01) whereas the expression of PERK
and Asns was increased (P!0.05). Western blot analysis
conﬁrmed UPR activation of IRE1a, PERK and ATF6 branches.
A signiﬁcant correlation between Xbp1s and pAkt levels was found
(P!0.01). No signiﬁcant differences were observed in gene
expression of Pck1 and G6pc (gluconeogenesis related genes)
and Acc2, Dgat2 and Scd1 (lipogenesis related genes). Histological
examination of liver tissues showed focal steatosis in IUGR male
rats. Conclusion: The offspring of mothers exposed to uteroplacental insufﬁciency show hepatic UPR activation. In parallel with
IRE1alpha, ATF6 and PERK branch activation an impairment of
glucose tolerance and focal hepatic steatosis were observed. These
ﬁndings suggest that hepatic ER stress/UPR signalling may play a
role in the long-term metabolic risk associated with IUGR.

LA administered every 4-weekly. Plasma LA concentrations were
collected in both groups (those on diazoxide and octreotide) and
measured by radioimmunoassay (O3 years of age). The samples
were collected at times 0,C1,C2,C4,C24 and C96 hours post
1st dose, before each dose for 6 months and then at 12 months of
treatment. Children O3 years of age had paediatric quality of life
(PedsQL) assessment and continuous glucose monitoring (CGMS)
pre and 1-year post-LA. Formalin ﬁxed pancreatic tissue sections
were studied on those children who had pancreatectomy prior to
starting LA therapy for immunohistochemistry. Results: 31
children were commenced on LA. Pharmacokinetic data on 21
children showed that LA concentrations signiﬁcantly peak after
2–4 hours of administration. After the ﬁrst dose of LA, there was a
strong correlation (rZ0.836, P!0.001) between the LA concentration and blood glucose. There was no signiﬁcant difference in
LA concentrations between two groups (diazoxide and octreotide)
at each time period. Blood glucose concentrations !3.5 mmol/l
were signiﬁcantly reduced 1-year post-LA compared with pre-LA
(PZ0.004). The quality of life improved in health, emotion, social,
school and psychosocial functioning 1 year post commencing LA.
SSTR2 and SSTR5 expression was greater in diffuse and normal
compared to focal pancreatic tissue. Conclusion: We observed
signiﬁcant beneﬁts in terms of frequency of hypoglycaemia and
quality of life one year after starting LA therapy. Immunohistochemistry suggest that diffuse disease is more likely to
respond to LA than focal disease.

FC10.3

Pharmacokinetics of Long Acting Somatostatin
Analogue (Lanreotide) Therapy in
Hyperinsulinaemic Hypoglycaemia (HH) and
Understanding its Molecular Action via
Somatostatin Receptors by Immunohistochemistry

FC10.4

Pratik Shaha,b, Soﬁa Rahmana, Sharon McElroyb,
Clare Gilbertb, Kate Morganb, Louise Hincheyb, Maria Guemesa,b,
Syeda Alamb, Senthil Senniappanc, Roberta Buttonb,
Rebecca Margettsb, Hannah Levyb, Emma Bascompta Santacreud,
Carles Morte Martid, Carles Celma Lezcanod, Rakesh Amina,b,
Khalid Hussaina,b

aU1169INSERM,

aUCL Institute of Child Health, London, UK; bGreat Ormond Street
Hospital for Children, London, UK; cAlder Hey Children’s Hospital,
Liverpool, UK; dKymos Pharma Services, Barcelona, Spain

Background: Diazoxide and octreotide are ﬁrst and secondline of treatment for HH respectively. Long-acting somatostatin
analogue (Lanreotide, LA) has been used in adults with
neuroendocrine conditions through its effect on somatostatin
receptors 2 (SSTR2) and 5 (SSTR5). Objective and hypotheses:
(i) To evaluate the efﬁcacy, safety and pharmacokinetics of LA
therapy in children with HH. (ii) To determine somatostatin
receptor expression on pancreatic alpha, beta and delta cells of HH
patients on LA therapy. Method: Children were started on 30 mg
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In Utero and Postnatal Consequences of
Psychological Maternal Stress have Different Effects
On Longevity: Studies in World War 1 Orphans
Nicolas Todda, Alain-Jacques Vallerona, Pierre Bougnèresa,b
Bicêtre, France; bPediatric Endocrinology, Bicêtre,

France

Background: Early life stress (ELS) are known to have a
deleterious impact on health, but their potential long-term
consequences on mortality remain to be assessed. World War 1
(WW1) has caused major stress and bereavement to millions of
European mothers. Objectives and hypotheses: To compare
the effects of a maternal stress occurring during intra uterine or in
postnatal life upon long-term mortality. Patients: Thanks to
recently digitized databases and a unique French legislation put in
place during WW1, we studied the adult mortality of French
individuals born 1914–1916 whose father was severely injured or
killed during WW1, a major psychological stress for the mother.
Vital information and socio-demographic characteristics were
extracted from civil registers for children who were granted the
legal status of “Pupille de la Nation” and born between August 1st
1914 and December 31st 1916 in 11 boroughs of Paris (nZ4 170).
A database comprising 1.4 million deceased French military was
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used to discriminate between orphans and injured soldiers’
children and retrieve vital information on orphans’ fathers.
Controls were drawn from the same civil registers. The life
expectancy remaining at lmin Z30.7 years (elmin) of Pupilles was
then compared to that of controls. Results: The life expectancy
remaining at lmin Z30.7 years (elmin) of Pupilles was then
compared to that of controls. With adjustment for several
covariates, elmin for Pupilles was w1 y below that of controls.
The strongest effect was found for orphans who lost their father
in utero. The difference in life expectancy between orphans and
controls was found to decrease linearly with age, remaining close
to 0 after age 65. Conclusion: These results suggest that
psychological maternal stress is transmitted to child. Timing of
ELS is crucial, but ELS contributes only moderately to health
disparities at older ages.

VEH, 40.2 (15.8–73.0) mg/l for LD, and 637.4 (356.7–4527.5) mg/l
for HD. Deep sequencing analyses revealed that three microRNAs
were upregulated and seven microRNAs downregulated in F1-LD
spermatozoa compared to F1-VEH spermatozoa, including three
downregulated microRNAs previously shown to be upregulated by
early-life traumatic stress (miR-100-5p, miR-183-5p, and miR191-5p). However, no microRNAs were differentially expressed
between F1-VEH and F1-HD spermatozoa. Signiﬁcant (P%0.001)
non-monotonic effects of BPA exposure were also observed for
serum triglyceride level, inguinal fat-pad mass, and anogenital
distance (all lowest in F1-LD mice), as well as liver mass (highest in
F1-LD mice). Conclusion: These ﬁndings provide novel evidence
that developmental BPA exposure at levels comparable to those
observed in humans affects spermatozoal microRNA expression.
Further work is required to determine whether this effect
contributes to epigenetic intergenerational/transgenerational
inheritance.

FC10.5

Effects of Developmental Bisphenol A Exposure on
Spermatozoal microRNA Expression
Fishera,

Sandovicib,c,

Braukmannd,

Benjamin
Ionel
Fabian
Hanne Frederiksene, Miguel Constânciab,c, Eric Miskad, Carlo Acerinia
aDepartment of Paediatrics, University of Cambridge, Cambridge,
UK; bDepartment of Obstetrics and Gynaecology, University of
Cambridge, Cambridge, UK; cMetabolic Research Laboratories and
MRC Metabolic Diseases Unit, Wellcome Trust-Medical Research
Council Institute of Metabolic Science, University of Cambridge,
Cambridge, UK; dGurdon Institute, University of Cambridge,
Cambridge, UK; eDepartment of Growth and Reproduction and
EDMaRC, Rigshospitalet, University of Copenhagen, Copenhagen,
Denmark

Background: Bisphenol A (BPA), a ubiquitous endocrinedisrupting chemical, has been shown to exert transgenerational
effects on adiposity, metabolism, and reproductive outcomes in
rodents, indicating epigenetic inheritance. Recent studies of other
environmental insults (stress and high-fat diet) have demonstrated
a mechanistic role for spermatozoal microRNAs in the transgenerational transmission of acquired paternal traits. Objective and
hypotheses: To assess the effects of developmental (gestational/
lactational) BPA exposure on spermatozoal microRNA expression,
with the hypothesis that BPA alters microRNA expression in a
dose-dependent manner. Method: F0 female C57BL/6J mice
exposed to vehicle (0.5% ethanol; VEH), low-dose BPA (0.4 mg/kg
per day; LD), or high-dose BPA (8 mg/kg per day; HD) via their
drinking water were mated with vehicle-exposed males to generate
F1 offspring. Offspring were weaned to unadulterated water at 3
weeks of age. At 11 weeks of age, motile spermatozoa were isolated
from males (nZ10 F1-VEH, nZ9 F1-LD, nZ8 F1-HD) and
pooled in pairs/one trio to determine microRNA expression
patterns by deep sequencing. Results: Median (IQR) postweaning maternal serum BPA levels were 3.0 (2.6–21.0) mg/l for
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Developmental Programming of Somatic Growth,
Behavior and the Endocannabinoid System (ECS) by
Variation of Early Postnatal Nutrition in a CrossFostering Mouse Model
Felix Schreinera, Merle Ackermanna, Michael Michalika, Eva Rotherb,
Andras Bilkei-Gorzoc, Ildiko Raczc, Jörg Dötschb, Andreas Zimmerc,
Joachim Woelﬂea
aPediatric Endocrinology, Children’s Hospital, University of Bonn,
Bonn, Germany; bPediatric Endocrinology, Children’s Hospital,
University of Cologne, Cologne, Germany; cMolecular Psychiatry,
University Hospital Bonn, Bonn, Germany

Background: Nutrient deprivation during early development
has been associated with the predisposition to metabolic disorders
in numerous epidemiological studies. Experiments with rodents
also indicate a developmental plasticity of neuropsychological
characteristics following alterations of early postnatal nutrition.
Objective: Considering its interaction with metabolism and
regulation of appetite and behavior, the endocannabinoid system
(ECS) may represent a promising target of early developmental
programming. Method: By using a cross-fostering strategy with
variation of the litter size, early postnatal nutrition of CB6F1hybrid mice was controlled during the lactation period (3, 6, or 10
animals per mother). After weaning, all pups received standard
chow ad libitum. mRNA expression analyses (fat, liver, hypothalamus) were performed at age 50 days. In addition, we
investigated locomotor activity and social behavior in standardized
settings. Results: Body growth was permanently altered, with
differences for length, weight, BMI and visceral fat mass persisting
beyond age 100 days according to early postnatal nutrition. This
was paralleled by differences of hepatic IGF-I expression (3O6
O10, P!0.01). Furthermore, distinct expression patterns for ECS
key enzymes were observed in fat and liver. EC-synthetizing
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enzymes in adipose tissue tended to be higher expressed in
formerly overfed mice (DAGLa P!0.05; NAPE-PLD PZ0.05).
Concordant expression patterns (3O6O10) were observed for
EC-degrading enzymes FAAH (P!0.05, liver) and MGL (P!0.05,
fat; P!0.01, liver). In the arcuate nucleus, formerly underfed mice
tended to express more EC-receptor transcripts (CB1R P!0.05;
CB2R PZ0.08) than overfed animals. Open-ﬁeld social behavior
testing revealed signiﬁcant differences, with formerly underfed
mice turning out to be the most sociable animals (10O6O3,
P!0.01). Locomotor activity was not different. Conclusion: Our
data indicate a developmental plasticity of growth, behavior and
the ECS, with measurable impact of early postnatal over- and
undernutrition. Developmental programming of the ECS in
metabolically active tissues may play a role in the formation of
the adult cardiometabolic risk proﬁle following perinatal
malnutrition in humans.

FC11.1

Mutations in TBL1X as a Novel Cause of Familial
Central Hypothyroidism
Charlotte Heinena, Monique Losekootb, Yu Sunb, Peter Watsonc,
Louise Fairallc, Sjoerd Joustrab, Nitash Zwaveling-Soonawalaa,
Wilma Oostdijkb, Erica van den Akkerd, Gijs Santenb, Rick van Rijna,
Wouter Dreschlera, Olga Surovtsevaa, Nienke Biermaszb,
Raoul Hennekama, Jan Witb, John Schwabec, Anita Boelena,
Eric Fliersa, Paul van Trotsenburga
aAcademic Medical Centre, Amsterdam, The Netherlands; bLeiden
University Medical Centre, Leiden, The Netherlands; cHenry
Wellcome Laboratories of Structural Biology, Leicester, UK;
dErasmus MC, Rotterdam, The Netherlands

Background: Congenital central hypothyroidism (CeH) may
occur isolated, or in combination with other pituitary hormone
deﬁciencies. Although a third causative gene for CeH was recently
reported (IGSF1), the aetiology of isolated CeH has remained
unexplained in most cases. Objective and hypotheses: We
hypothesized that in three relatives with unexplained isolated
CeH a mutation in another gene might be responsible for the
phenotype. Method: Using X-exome sequencing, we identiﬁed a
missense mutation in the Transducin b-like protein 1, X-linked
(TBL1X) gene. Other pathogenic mutations were excluded with
whole exome sequencing. The TBL1X protein is part of the thyroid
hormone receptor corepressor complex. Sanger sequencing of this
gene in unrelated cases of unexplained isolated CeH revealed ﬁve
additional missense mutations. We performed clinical and
biochemical characterization of the probands and relatives with
a mutation identiﬁed by family screening. We investigated the
functional consequences of the mutations in vitro, and used qPCR
and immunostaining to study TBL1X expression in post-mortem
human hypothalamus and pituitary tissue. Results: All probands
(nZ8, 6 males) had CeH with plasma free thyroxine (FT4)
concentrations below the reference interval accompanied by
thyrotropin concentrations within the reference interval. Family
screening identiﬁed mutations in nine females and two males, all
with FT4 concentrations in the lower half of the reference interval.
Eleven out of 15 evaluated individuals with a mutation had hearing
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loss. The TBL1X mutations were located in the highly conserved
WD40-repeat domain of the protein and inﬂuenced its expression
and thermal stability, but not the ability to bind other corepressor
complex proteins. TBL1X mRNA and protein were expressed in
the human hypothalamus (particularly in the paraventricular
nucleus) and pituitary. Conclusion: Mutations in TBL1X are
associated with a novel syndrome of familial isolated CeH and
hearing loss, presumably resulting from impaired function of the
nuclear NCoR/SMRT corepressor complex.

FC11.2

Overexpression of DYRK1A Located in the Down
Syndrome Critical Region, Leads to Primary
Hypothyroidism in Down Syndrome through
Interaction with FOXE1
Dulanjalee Kariyawasama,c, Aurore Carréa,b, Latif Rachdia,
Michel Polaka,c
aINSERM

U1016, Cochin Institute, Faculté de Médecine, Université
Paris Descartes, Sorbonne Paris Cité, Paris, France; bIMAGINE
Institute afﬁliate, Paris, France; cPediatric Endocrinology,
Gynaecology and Diabetology, Hôpital Universitaire
Necker-Enfants Malades, AP-HP, Paris, France

Background: Down Syndrome (DS) patients have a higher
incidence of primary hypothyroidism. We previously demonstrated that transgenic mice overexpressing Dyrk1A had developmental (larger primary thyroids at E15.5 stage of development),
morphological (disorganized follicles) and functional (signiﬁcant
lower plasma T4) impairments similar to DS thyroidal impairments (Endocrinology 2015). DYRK1A, localized in the DS critical
region on chromosome 21, is therefore the candidate gene for
thyroid dysgenesis in DS. Objective and hypotheses: We
investigated the molecular mechanism involved. Our hypothesis is
that Dyrk1A directly interacts with the molecules involved in
thyroid development. Method: We performed western blots from
embryonic wild type and transgenic Dyrk1aC/CC thyroids at
E13.5, E15.5 and E17.5 with anti-Pax8 and anti-Foxe1 antibodies.
The thyroidal human immortalized cells NThy.Ori were
transfected with pGFP, pGFP-Dyrk1a, pFlag, pFlagFoxe1 and
pFlag-Foxe1CpGFP-Dyrk1a. Immunoprecipitation from transfected cells were performed with anti-Flag antibody and
immunoblots with anti-Dyrk1A antibody. Expression of NKX21, FOXE1, PAX8, THYROGLOBULIN (TG) and SODIUM IODIDE
SYMPORTER (NIS) was studied by q-RTPCR in NThy.Ori and
primary human thyrocytes transfected the same way. Results: We
found an increased signal of FOXE1 blot in Dyrk1aC/CC
embryonic thyroids at E15.5, suggesting a direct effect of Dyrk1a
on Foxe1. Immunoprecipitation revealed an interaction between
GFP-DYRK1A and Flag-FOXE1 proteins. We found a signiﬁcant
overexpression of FOXE1 (1.4 fold expression, PZ0.002), TG (3.2
fold expression, PZ0.002) and NIS (10 fold expression, PZ0.02)
in cells transfected with pGFP-Dyrk1a, but no signiﬁcant
differences in NKX2K1 and PAX8 expression. Similar results
were conﬁrmed in primary human thyrocytes. Conclusion:
Overexpression of DYRK1A in embryonic thyroids leads to
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FOXE1 overexpression. We found a direct interaction between
DYRK1A and FOXE1 by immunoprecipitationin a human thyroidal
cell line, which can explain an overexpression of FOXE1 and
secondarily to THYROGLOBULIN and NIS overexpression. Therefore, we can conclude that primary hypothyroidism in Down
syndrome could be explained by this interaction.

FC11.3
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Genetic Heterogeneity Revealed by WES in a Cohort
of Patients with Brain-Lung-Thyroid Syndrome

Decreased Proportions of CD4CIL17C/CD4C
CD25CCD127K and CD4CIL17C/CD4CCD25C
CD127-FoxP3CT Cells in Children with Autoimmune
Thyroid Diseases

Athanasia Stoupaa,b, Dulanjalee Kariyawasama,c,
Manelle Gueriouzb, Valérie Maland, Pascale Fanene,
Patrick Nitschkef, Mohammed Zarhrateg, Christine Bole-Feysotg,
Claude Besmondh, Michel Polaka,b, Aurore Carréb,c
aPediatric Endocrinology, Diabetology and Gynecology Department,
Necker Enfants-Malades University Hospital, AP-HP, Paris, France;
bIMAGINE Institute, Paris, France; cCochin Institute, INSERM
U1016, Faculty of Medicine, Paris Descartes University, Sorbonne
Paris Cité, Paris, France; dHistology, Embryology and Cytogenetics
Department, Necker Enfants-Malades University Hospital, AP-HP,
Paris Descartes University, Paris, France; eGenetics Department,
INSERM U955, Henri Mondor Hospital, AP-HP, Paris-Est
University, Paris, France; fBioinformatics Platform, Paris Descartes
University, IMAGINE Institute, Paris, France; gGenomics Platform,
INSERM U1163, Paris Descartes University, IMAGINE Institute,
Paris, France; hTranslational Genetics Unit, INSERM U1163,
IMAGINE Institute, Paris Descartes University, Paris, France

Background: Brain-Lung-Thyroid (BLT) syndrome (OMIM#
610978) is characterized by congenital hypothyroidism (CH),
infant respiratory distress syndrome (IRDS), and benign hereditary chorea and is caused by thyroid transcription factor 1 (NKX21/TTF1) haploinsufﬁciency. The phenotype can be partial or
complete and there is a large phenotypic variability. Objectives
and hypotheses: Identify new genes in a selected group of
patients presenting thyroid, brain and/or lung dysfunction, but
without NKX2-1 abnormalities. Methods: From a well-characterised cohort of patients (Carré et al, Hum Mol Genet 2009) with
thyroid disorders associated with brain and/or lung symptoms, we
selected 8 patients negative for NKX2-1 mutations. Array
Comparative Genomic Hybridization (aCGH) and multiplex
ligation-dependent probe ampliﬁcation (MLPA) analysis were
performed to detect any DNA copy number variations (CNV) and
NKX2-1 deletion respectively. Whole exome sequencing was
performed using the kit Agilent SureSelectXT Human All Exon V6
on Illumina HiSeq 2500 HT, with a trio analysis (proband
and parents) strategy. Results: The complete triad was present in
two patients. Thyroid disorders presented as CH (nZ7) or subclinical hypothyroidism (nZ1) and concerned gland in situ (nZ3)
and athyreosis (nZ5). The majority of patients had neurological
impairment (6/8 patients, 75%), mainly as ataxia (nZ3) and
neonatal hypotonia (nZ2). Developmental delay was the major
ﬁnding in one patient. Lung disease as IRDS was present in four
patients. No CNVs were identiﬁed in chromosome 14 and close to
region 14q13. MLPA did not reveal any anomaly. WES has already
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been realised in ﬁve trios (nZ15) and two index cases and revealed
new candidate genes involved in the pathogenesis of the disease.
Conclusion: In this well-described cohort on clinical and molecular
level, WES allowed to identify candidate genes. Genetic heterogeneity
was demonstrated with several genes explaining the clinical
phenotype and expanding our knowledge about the syndrome.

Artur Bossowskia, Marcin Moniuszkob, Kamil Grubczakb,
Paulina Snightb, Anna Bossowskac, Tanja Dianad, George Kahalyd
aDep.

of Pediatrics, Endocrinology, Diabetology with a Cardiology
Unit, Medical University in Bialystok, Bialystok, Poland; bDepartment of Regenerative Medicine and Immune Regulation, Medical
University in Bialystok, Bialystok, Poland; cDivision of Cardiology,
Internal Affairs Ministry Hospital in Białystok, Bialystok, Poland;
dMolecular Thyroid Research Laboratory, Johannes Gutenberg
University (JGU) Medical Center, Mainz, Germany

Background: Until now, altered balance of Th1 and Th2
immune cells has been postulated to play an important role in the
pathogenesis of autoimmune thyroid diseases (AITD). However,
recent studies on thyroid diseases have suggested a new role for
Th17 cells that have been classiﬁed as a new lineage, distinct from
Th1, Th2 and Treg cells. Despite wide interest, the role of Th17
cells in the pathogenesis of inﬂammatory and autoimmune
diseases is still debated. Objective and hypotheses: The aim
of the study was to estimate the proportions of Th17/Treg T cells in
peripheral blood from patients with Graves’ disease (GD) (nZ29,
mean age 15.4G5.1y), Hashimoto’s thyroiditis (HT) (nZ39, mean
age 15.2G4.1y) and in healthy controls (nZ49, mean age 14.8G
3y). Method: Polychromatic ﬂow cytometry and several ﬂuorochrome-conjugated monoclonal antibodies were applied to
delineate Th17 and Treg cells. Results: The analysis of Th17/Treg
T cell proportions in peripheral blood from patients with Graves’
disease revealed signiﬁcantly lower ratios of CD4CIL17C/CD4C
CD25CCD127K (P!0.0021) and CD4CIL17C/CD4C
CD25CCD127-FoxP3C (P!0.0031) than in the control group.
In addition, in the case of HT we observed a signiﬁcant decrease in
the ratios of CD4CIL17C/CD4CCD25CCD127K (P!0.0001)
and CD4CIL17C/CD4CCD25CCD127-FoxP3C (P!0.0001)
T cells in comparison to healthy children. In patients with
untreated GD, a statistically signiﬁcant positive correlation was
found between the proportions of CD4CIL17C/CD4CCD25C
CD127K, CD4CIL17C/CD4CCD25CCD127-FoxP3CT cells
and the TRAbs (RZ0.71, P!0.029; RZ0.72, P!0.026, respectively) and a positive correlation was noted between the percentage
of CD4CCD-IL-17CT cells and the level of TSAbs (RZ0.66,
P!0.037). Conclusion: We conclude that the changes in the
proportion of Th17/Treg T cells in peripheral blood and their
signiﬁcant relationship with the level of anti-thyroid antibodies
indicate an involvement of these cells in the pathogenesis of AITD.
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Pediatric Reference Values of Thyrotropin (TSH)
should be Personalized According to Child
Characteristics
Joseph Meyerovitcha,b, Ilan Feldhamerd, Mira Manore,, Tal Orona,b
aInstitute

for Endocrinology and Diabetes, Schneider Children’s
Medical Center of Israel, Petah Tikva 49209, Israel; bTel-Aviv
University Sackler School of Medicine, Tel Aviv Ramat Aviv 69978,
Israel; cChief Pediatrician, Community Division, Clalit Health
Services, Tel Aviv, Israel; dDepartment of Research and Information
Chief Physician Ofﬁce Clalit Health Services, Tel Aviv, Israel; eClalit
Health Care, Central Laboratory, Kiriat Atidim, Tel Aviv, Israel

Background: Primary care pediatricians (PCPs) use thyroid
function tests (TFT) as screening tests in children and adolescents
with various health complaints. Thus, it is crucial to evaluate the
results according to appropriate cut-offs individualized to the child
characteristics. Such references values, which are missing in the
pediatric age group, are needed for proper evaluation of the
thyroid functions. Objective and hypotheses: To determine
normal TSH levels in a large cohort of healthy children
individualized according to their age, sex, BMI and ethnicity.
Method: Data was collected from the database of Clalit Health
Medical Organization (CHMO) ensuring more than 1.3 million
children. 75,857 children aged 5 to 18 years without previous
thyroid disease or treatment, who had TFT evaluation during
2012–2014 were included in the study. Data evaluated included:
age, gender, TSH, FT4 and FT3 levels, BMI SDS (according to
WHO norms), ethnicity and dispensed medications. Results: TSH
levels were signiﬁcantly higher in boys compared to girls: median
2.21 mIU/L (normal range 0.83–5.25) vs 2.11 mIU/L (0.89–5.29),
P!0.0001. TSH levels were found to vary signiﬁcantly according
to ethnicity; TSH Ievels in the Jewish population were signiﬁcantly
lower compared to the Israeli Arab population: median
2.14 mIU/L (0.85–5.14) vs 2.22 mIU/L (0.84–5.85), P!0.0001.
BMI was found to signiﬁcantly effect TSH levels with levels
increasing as weight diverge from the normal range; median levels
were 2.13 mIU/L (normal range 0.74–5.13), 2.04 mIU/L (0.79–
5.05), 2.14 mIU/L (0.88–5.45), 2.37 (0.95–5.74) for children
deﬁned as underweight, normal weight, overweight and obese
respectively. Age did not signiﬁcantly affect TSH distribution.
Conclusion: Our results in this uniquely large cohort show that
the normal range of TSH in children is affected by gender, weight
and ethnicity. Reference values should be thus individualized and
modiﬁed accordingly. Such modiﬁcations will improve future
clinical decision-making and treatment.
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Too many TFTs? A Change in Neonatal Thyroid
Function Testing in a Peripheral Hospital in Ireland
Aedin Collins, Aisling Geoghegan, Niall Johnston, Aoife Carroll,
John Fitzsimons
OLOLH, Drogheda, Ireland
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Background: Thyroid disorders in the neonatal period can
have serious consequences for growth and development. Neonatal
bloodspot screening identiﬁes congenital hypothyroidism. Current
guidelines both internationally and in tertiary centres in Ireland
have moved towards checking thyroid function tests (TFTs) solely
in infants of mothers with hyperthyroidism and those identiﬁed on
neonatal bloodspot screening. The practice in OLOLH, Ireland
was that all infants of mothers with any form of thyroid disease
had TFTs checked on day 14. Objective and hypotheses: We
hypothesised that a new evidence based algorithm and guideline
for management of neonates born to mothers with thyroid disease
would reduce unnecessary TFT testing. Method: We performed a
12 month retrospective audit of neonates who had TFTs on DOL
14 performed. We then developed a new evidence based algorithm
to identify neonates who required TFT testing. We then audited
four months of TFT testing post algorithm implementation.
Results: In the initial 12 months audited, 84 neonates were
deemed to require TFT testing on DOL14. 78 attended and 6 were
lost to follow up. Four of the 84 were picked up on bloodspot
screening. 72 TFTs were normal, three normalised on repeat and
three were persistently abnormal. All three of these had been
identiﬁed on neonatal bloodspot screening. As per our new
evidence based guideline only 16 of these 84 babies would have
required bloods on day 14- 4 from bloodspot screening and 12 due
to maternal hyperthyroidism. Re-audit post implementation of the
new algorithm revealed only four infants had TFT testing in 4
months, which we extrapulated to approx 12/year- an 81%
reduction in TFT sampling, excluding those identiﬁed from
bloodspot screening. Conclusion: By implementing a new
evidence based guideline and algorithm we have successfully
reduced unnecessary TFT testing on neonates.
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Rabconnectin3-a is Indispensable for the Activation
and Maturation of the GnRH Neuronal Network
Brooke Tataa,b, Carole Harbulota, Zsolt Csabaa, Sandrine Jacquiera,
Nicolas de Rouxa,c
aHopital Robert Debré, Inserm U1141, Paris, France; bInserm
U1172, Lille, France; cParis Diderot University-Bio Sorbonne Cité,
Paris, France

Background: Acquisition and maintenance of fertility in
mammals rely on the function of Gonadotropin Releasing
Hormone (GnRH) neurons. During the juvenile period, GnRH
neurons undergo morphological maturation, which involves
changes in synaptic inputs and neuropeptide activation from
afferent neurons. The functional importance of this maturation
could be a pre-requisite for puberty onset. However, the
mechanisms behind these dynamic changes have yet to be
identiﬁed. Objective and hypotheses: Previously, we found
that the neuronal knock-down of Dmxl2, encoding for the synaptic
protein rabconnectin3-a (rbcn3-a), reproduced in mice
(nes::cre;Dmxl2loxp/wt) the GnRH deﬁciency found in DMXL2
mutated patients. Here, we aimed to clarify if the GnRH deﬁciency
observed in nes::cre;Dmxl2loxp/wt mice was due to abnormal GnRH
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neuronal maturation. Method: Kp-10 and E2 injections combined
with cre-dependent adenoviral ﬁlling of GnRH neurons in vivo in
nes::cre;Dmxl2loxp/wt and GnRH::Cre;Dmxl2 knock out mice were
used to assess GnRH neuron number, morphology, and activation.
Results: Male nes::cre;Dmxl2loxp/wt mice fail to respond to the
GnRH secretagogue, kisspeptin(Kp-10). In adulthood, GnRH
neurons display a majority of immature GnRH neuron
morphology in both males and female nes::cre;Dmxl2loxp/wt mice.
In addition, female nes::cre;Dmxl2loxp/wt mice exhibit an abnormal
ovulatory circadian timed LH surge and unable to elicit E2 positive
feedback. Important, immature GnRH morphologies in
nes::cre;Dmxl2loxp/wt mice were unresponsive to Kp-10 and E2
treatments, but not in GnRH::Cre;Dmxl2 KO mice. Conclusion:
This study reveals that rbcn3-a is required for the maturation and
activation of GnRH neurons by afferent neurons. This is a new
mechanism of normosmic hypogonadotropic hypogonadism.

FC12.2

LGR4 and EAP1 Mutations are Implicated in the
Phenotype of Self-limited Delayed Puberty
Alessandra Mancinia, Sasha R Howarda, Gerard Ruiz-Babota, Claudia
P Cabrerab,c, Michael R Barnesb,c, Leonardo Guastia, Leo Dunkela
aCentre for Endocrinology, William Harvey Research Institute, Barts
and the London School of Medicine and Dentistry, Queen Mary
University of London, London, UK; bCentre for Translational
Bioinformatics, William Harvey Research Institute, Barts and the
London School of Medicine and Dentistry, Queen Mary University
of London, London, UK; cNIHR Barts Cardiovascular Biomedical
Research Unit, Queen Mary University of London, London, UK

Background: Aberrations in the timing of puberty may result
in signiﬁcant adverse health outcomes, including cancers,
cardiovascular and neurological pathologies. Self-limited delayed
puberty (DP) (i.e. constitutional delay of puberty) runs in families
with either autosomal dominant or complex inheritance patterns
in O70% of families, indicating a strong genetic basis of the trait.
However, only a few genes have been identiﬁed underlying DP so
far. Objective and hypotheses: We hypothesize that genes
causing DP are amenable to discovery through exome sequencing
of our large cohort with familial DP. Methods and results:
Whole exome sequencing was performed on DNA from 111
individuals of 18 multi-generational families affected with DP.
After ﬁltering we identiﬁed three rare, potentially pathogenic
missense variants in LGR4 (16 individuals in four families) and
one in-frame deletion and one rare missense variant in EAP1 in
two families (ﬁve affected individuals) that all segregated with the
DP trait. In vitro analysis on LGR4 and EAP1 revealed speciﬁc
expression in mice olfactory epithelium at different embryonic
stages and in the peripubertal mice hypothalamus, respectively.
The pathogenicity of each of variant is under investigation. LGR4
variants have been produced by site directed mutagenesis and
expressed in eukaryotic cell through transfection. Intracellular
trafﬁcking, ligand binding and signal transduction through Wntsignalling are being investigated. Conclusion: The preliminary
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results suggest a causal role for LGR4 and EAP1 in delayed
puberty. Embryonic expression points to a role for LGR4 in GnRH
neuronal migration. EAP1 may act upstream of GnRH to inﬂuence
pubertal timing.

FC12.3

Inactivating Mutations in CCDC141 Causing
Idiopathic Hypogonadotrophic Hypogonadism/
Kallmann Syndrome
Ihsan Turana, B. Ian Hutchinsb, Bulent Hacıhamdiogluc, Mehmet
Nuri Ozbekd, Leman Damla Kotana, Yusuf Ozkane, Hudson Stonerb,
Paul J. Chengb, Fatih Gurbuza, Eda Mengena, Bilgin Yuksela,
Susan Wrayb, Kemal Topaloglua
aCukurova University, Division of Pediatric Endocrinology, Adana,
Turkey; bCellular and Developmental Neurobiology Section,
National Institute of Neurological Disorders and Stroke, Bethesda,
USA; cDepartment of Pediatric Endocrinology, GATA Medical
Faculty, Istanbul, Turkey; dDepartment of Pediatric Endocrinology,
Diyarbakir Children’s State Hospital, Diyarbakir, Turkey;
eDepartment of Endocrinology, Firat University, Elazig, Turkey

Background: GnRH neurons originate outside the CNS in the
olfactory placode and migrate into the central nervous system,
becoming integral components of the hypothalamic-pituitary–
gonadal axis (HPG). Objective and hypotheses: We
hypothesize that gene(s), whose products are important for
pubertal development can be identiﬁed via autozygosity mapping
together with whole exome sequencing in patients with idiopathic
hypogonadotrophic hypogonadism (IHH)/Kallmann Syndrome
(KS). Method: We studied a cohort IHH/KS cases. Results: Our
studies revealed three independent families in which IHH/KS is
associated with inactivating CCDC141 variants. Conclusion:
These results indicate that CCDC141 is required for successful
migration of GnRH neurons to their ﬁnal destination in the
hypothalamus, and thus establishment of the central part of
HPG axis.
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Idiopathic Hypogonadotrophic Hypogonadism
Caused by Inactivating Mutations in SRA1
Leman Damla Kotana, Charlton Cooperb, Sukran Darcanc, Ian Carrd,
Samim Ozenc, Yi Yanb, Mohammad K. Hamedanib, Fatih Gurbuza,
Eda Mengena, Ihsan Turana, Ayca Ulubaye, Gamze Akkusf,
Bilgin Yuksela, Etienne Leygueb, Kemal Topaloglua
aCukurova University, Division of Pediatric Endocrinology,
Adana, Turkey; bUniversity of Manitoba, Manitoba, Canada;
cEge University, Izmir, Turkey; dUniversity of Leeds, Leeds, UK;
eDepartment of Forensic Medicine, Cukurova University, Adana,
Turkey; fCukurova University, Division of Endocrinology, Adana,
Turkey
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Background: What initiates pubertal process in humans and
other mammals has remained elusive. Objective and
hypotheses: We hypothesize that gene(s), whose products trigger
the GnRH pulse generator to restart ticking at the usual time of
puberty, can be identiﬁed via autozygosity mapping together with
whole exome sequencing in patients with idiopathic hypogonadotrophic hypogonadism (IHH). Method: We studied a cohort IHH
cases. Functional implications of variants were tested by a
luciferase reporter assay in HeLa cells. Results: Our studies
revealed three independent families in which IHH is associated
with inactivating SRA1 variants. Functional studies with a mutant
SRA1 construct showed a reduced co-activation of ligand
dependent activity of the estrogen receptor alpha. Conclusion:
SRA1 acts as a protein as well as a noncoding functional RNA
product. These products function as co-regulators of nuclear
receptors including sex steroid receptors as well as SF-1 and
LRH-1, the master regulators of steroidogenesis. Our ﬁndings
strongly suggest that SRA1 gene function is required for initiation
of puberty in humans. Furthermore, SRA1 with its alternative
products and functionality may provide a potential explanation for
versatility, and complexity of puberty.

a mutated foetus. Results: A complex rearrangement in
ANOS1 was found in male and female members of family 1
(C2067_2070AGGAOTCCT; p.Glu642Alafs21), one nonsense
mutation in an adult (c.773GOA; p.Trp258X) and one mutation
in a foetus (c.769COT; p.Arg257X) who had been medically
terminated for bilateral renal agenesis with cleft lip and palate. The
tractography showed a lack of decussation of the pyramidal tracts
in the adult proband. Pathology examination of the foetus revealed
hypoplastic and abnormally shaped corticospinal tracts in the
pons and medulla. Conclusion: We show clinical, imaging
technique and anatomical evidence of MM in KS caused by
ANOS1 mutation. Congenital MM may be transmitted as a
dominant trait in ANOS1 mutated patients. ANOSMIN is
involved in guidance and development of corticospinal axons, as
already known for olfactory axons.
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Abnormal Corticospinal Tract Decussation in
Kallmann Syndrome due to ANOS1 (KAL1) Mutations:
An Explanation of the Mirror Movements Frequently
Observed in These Patients
Laura González-Briceñoa, Emmanuel Sonnetb, Fabien Guimiotd,e,
Annie Laquerrièref, Véronique Kerlanb, Douraied Ben Salemg,
Peter Gunczlerc, Nicolas de Rouxd,h
aPediatric

Endocrinology, Necker Hospital, Paris, France;
Unit, Brest Hospital, Brest, France; cUnidad de
Endocrinologı́a Pediátrica, Hospital de Clı́nicas, Caracas, Venezuela;
dInserm U1141, Paris Diderot University, Paris, France;
eFoetopathology, Paris, France; fFoetopathology, Rouen, France;
gRadiology Department, Brest, France; hBiochemistry Laboratory,
Robert Debré Hospital, Paris, France
bEndocrinology

Background: Mirror movements (MM) are frequently
associated to Kallmann syndrome (KS). They are mainly observed
in patients with ANOS1 (KAL1) mutations. MM have never been
reported in ANOS1 mutated females. A defect in the contralateral
inhibition of the pyramidal tract has been proposed as the
mechanism of MM in KS but never demonstrated. Objective and
hypotheses: To investigate the molecular mechanism of a
familial case of gonadotropic deﬁciency in which 11 males had
KS whereas females were diagnosed with MM (family 1). To test
the hypothesis that MM in KS may be due to an abnormal
development of the pyramidal tracts. Method: Patients with KS
were investigated for ANOS1 mutations. The pyramidal tracts
were analysed by imaging (diffusion tensor imaging tractography)
in an adult with ANOS1 mutation and by neuropathology in
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Pubertal Onset in Boys is Inﬂuenced by BMI and
Genetic Variation of Fshb and Fshr: A Study in Two
Population-Based Cohorts of Different Genetic
Ancestry
Alexander S. Buscha, Casper P. Hagena, Katharina M. Maina,
Kristian Almstrupa, Anita Pereirab, Camila Corvalanb,
Veronica Mericqb, Anders Juula
aDepartment of Growth and Reproduction & EDMaRC, Rigshospitalet, Copenhagen, Denmark; bInstitute of Maternal and Child
Research, University of Chile, Santiago, Chile

Background: Age at onset of puberty exhibits a remarkable
variation mirroring nutritional, environmental, socioeconomic
and genetic factors. While large genome-wide association studies
identiﬁed more than hundred genetic loci associated with age at
menarche in girls, knowledge on loci associated with age at
pubertal onset in boys is sparse. FSHB/FSHR genetic variants have
been shown to affect pubertal timing in girls and reproductive
parameters in men. Objective and hypotheses: To investigate
the effect of FSHB c.-211GOT, FSHR c.-29GOA, FSHR
c.2039GOA and BMI on pubertal timing in two independent
cohorts of healthy peripubertal boys. Method: 1130 healthy
Danish (longitudinal and cross-sectional data) and 424 Chilean
(longitudinal data) boys underwent blood sampling and clinical
examinations including orchidometry. Testicular volume R4 ml
was considered as marker of puberty. Cohorts were standardized
on WHO BMI z-scores. Results: Age at pubertal onset, BMI and
genotype frequencies differed signiﬁcantly between cohorts. Age at
pubertal onset was: Denmark 11.67 (11.59–11.76) years; Chile
11.00 (10.83–11.16) years [mean (95% CI)] (P!0.001). BMI
z-score was 0.16 (G0.97) and 1.12 (G1.20) [mean (GSD)]
(P!0.001), respectively. All genotype frequencies differed signiﬁcantly between cohorts (P!0.001, chi-squared test). Age at
pubertal onset was associated with 1) BMI z-score in both cohorts
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(betaZK0.35 years in both cohorts, P!0.001) 2) FSHB
c.-211GOT (Denmark: betaZ0.16, PZ0.03; Chile: betaZ0.39,
PZ0.04; corrected for BMI z-score). In a combined genetic model,
FSHR c.-29GOA further modiﬁed this effect (Denmark: betaZ
0.11, PZ0.01; Chile: betaZ0.22, PZ0.02; corrected for BMI
z-score): boys with a genetic constellation resulting in weak FSH
signalling (FSHB c.-211GT/TT C FSHR c.-29AA) entered puberty
8 (Denmark) and 11 months (Chile) later than boys with the most
active FSH signalling (FSHB c.-211GGCFSHR c.-29GG/GA),
respectively. Conclusion: Genetic variation of FSHB, FSHR and
BMI affects age at male pubertal onset. The association was
observed in two independent cohorts of varying genotype
distribution and BMI.

machineries of the cell, which may decrease the time of onset of
aging and shorten life span.
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Measurement of Immunofunctional Leptin to Detect
Patients with Functional Leptin Deﬁciency
Martin Wabitscha, Lutz Pridzunb, Michael Rankec, Bertram Flehmigb,
Pamela Fischer-Posovszkya, Anja Mossa, Michael Schaabd, Julia von
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Quantitative Proteomic of Rat Livers Shows a Major
Reprogramming of Mitochondrial Enzymes in FoodRestriction and Increased Stress Hallmarks in
Ad Libitum Feeding
Galia Gat-Yablonskia,b, Andrija Finkac, Galit Pintob,
Manfredo Quadronid, Biana Shtaifb, Pierre Goloubinoffd
aSchneider Children’s Medical Center, Petach-Tikva, Israel; bTel
Aviv University, Tel Aviv, Israel; cUniversity of Zadar, Zadar, Croatia;
dUniversity of Lausanna, Lausanna, Switzerland

Background: Studies in young mammals on the qualitative
and quantitative molecular effects of food restriction (RES) and
re-feeding, leading to catch up growth (CU) are scarce. Whereas
RES may lead to growth and developmental deﬁcits in children, it
is a proven treatment to prolong life in all animals checked.
Objective and hypotheses: We used MS analysis to understand
how RES might lead to growth attenuation and prolonged life span
and identify the major qualitative and quantitative changes in liver
proteins. Method: We used quantitative MS proteomic analysis of
whole rat livers. Results: Over 1900 common proteins were
signiﬁcantly quantiﬁed in livers of ad libitum, RES- and re-fed rats,
which summed up into 95% of the total protein mass of the cells.
In RES livers, a strong increase of mitochondrial catabolic enzymes
was observed, alongside a decrease of cytosolic molecular
chaperones, which are hallmarks of cellular stress. Following a
single day of ad libitum re-feeding, the signiﬁcant differences of
protein levels in RES were nearly fully reversed. Conclusion: The
quantitative and qualitative protein values suggested that RES
is not a stressful condition, as it necessitated only minimal levels
of HSP-chaperones to maintain an optimal quali’ty of protein
folding, thereby providing most advantageous conditions for an
extended life span. In contrast, the protein proﬁle of the ad libitum
regimen was that of a chronic stressful condition necessitating
constant high levels of HSP-chaperones to maintain protein
homeostasis. The data thus suggests that the Ad libitum regimen
brings a continuous strain on the protein quality control
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Background: Recently, patients with severe obesity have been
described due to functional leptin deﬁciency. This new entity is
characterized by high immunoreactive levels of circulating leptin
(Lep), but a reduced bioactivity of the hormone due to defective
receptor binding (N Engl J Med 2015;372:48–54). Since these
patients can be successfully treated with human recombinant
leptin (metreleptin), a diagnostic tool to detect functional leptin
deﬁciency is needed. Aim: We hypothesize that the measurement
of immunofunctional leptin (bioLEP) by a new analytical
approach is appropriate to estimate bioactivity of leptin.
Methods: Microtiterplates were coated with the recombinant
extracellular domain of the human leptin receptor. Added serum
leptin molecules bound to the immobilized receptor and were
detected by a highly speciﬁc polyclonal, biotin-conjugated
antibody and a streptavidin-peroxidase conjugate. Results: The
analytical range of the bioLEP assay was 1–120 ng/ml with intra
and interassay coefﬁcients of variation below 10%. Recovery of
leptin international standard (NIBSC 97/594) or metreleptin was
102 and 109%, respectively. Physiological concentrations of
soluble leptin receptor up to 100 ng/ml did not interfere with
bioLEP measurement. In a clinical cohort (nZ444; age: 3–70
years, BMI-SDS: K2.1–5.3) with total Lep levels of 1.0–
117.2 ng/ml, meanGSD for the ratio of bioLEP/Lep was 1.07G
0.13 (range 0.75 to 1.66). Serum samples of patients with nonfunctional leptin due to homozygous amino acid exchanges like
p.D100Y or p.N103K revealed high Lep levels but non-detectable
levels of bioLEP. Upon treatment of these patients with
metreleptin, Lep levels decreased while levels of bioLEP increased
continuously. Individuals heterozygous for p.D100Y or p.N103K
had ratios of bioLEP/Lep of 0.5 (0.42–0.67) making them clearly
distinguishable from individuals homozygous for the wild type
sequence. Conclusion: The bioLEP assay is able to detect only
those leptin molecules capable of binding to the extracellular
domain of the leptin receptor. Accordingly, this assay is a reliable
method to identify patients with reduced leptin bioactivity
resulting from either homozygous or heterozygous mutations in
the LEP gene.
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Hypothalamic Gliosis in Obese Children and
Adolescents

Efﬁcacy and Safety of Duodenal-Jejunal Bypass Liner
in Morbidly Obese Adolescents-1 Year Experience

Leticia E Sewaybrickera,b, Fernando Cendesa,c, Ellen A Schurd,
Susan J Melhornd, Silene M Barbosaa, Roberto T Mendesa,b,
Licio A Vellosoa,e, Gil Guerra-Juniora,b

Primoz Kotnika,b, Matjaz Homanc,b, Rok Orelc,b, Tadej Battelinoa,c

aFaculty of Medical Sciences, University of Campinas, Campinas,
Sao Paulo, Brazil; bDepartment of Pediatrics, University of
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University of Campinas, Campinas, Sao Paulo, Brazil; dDivision of
General Internal Medicine, University of Washington, Seattle,
Washington, USA; eLaboratory of Cell Signaling, University of
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Background: Obesity is a persistent disorder that almost
universally recurs following treatment, suggesting a disruption on
central nervous system control over energy homeostasis. Recent
literature suggests that hypothalamic inﬂammation may have an
important role on obesity pathogenesis. This inﬂammatory
reaction, which histologically appears as a reactive gliosis, may
be detected using magnetic resonance imaging (MRI), and has just
been shown in rodent models and adults. Objective and
hypotheses: To test for hypothalamic gliosis in obese children
and adolescents using quantitative MRI. Method: Eleven obese
and 9 lean children and adolescents underwent fasting blood
draws, body composition analysis by DXA, and brain MRI scans
to measure T2 relaxation time using a multi-echo T2 sequence.
Results: Participants’ mean age was 13.4G2.4 year. Obese
children had higher mean BMI z-score (2.1G0.3 vs K0.3G0.9,
P!0.001), plasma leptin levels (33.4G15.4 vs 4.9G5.6 pg/ml,
P!0.001) and pro-inﬂammatory cytokines (TNF-a: 2.0G0.7 vs
1.2G0.6 pg/ml, PZ0.02; IL-6: 2.9G1.7 vs 1.0G0.5 pg/ml,
PZ0.004) and lower adiponectin levels (4.4G1.7 vs 6.8G
1.5 ng/mL, PZ0.005). The groups did not differ in age
(PZ0.41), sex and pubertal status proportions (chi2Z0.20,
PZ0.66; chi2Z0.80, PZ0.37, respectively) or in mean fasting
insulin concentrations (obese 6.2G3.1 vs lean 6.4G1.6 mcU/ml,
PZ0.35). Obese subjects had longer T2 relaxation times in the
Medial Basal Hypothalamus (MBH) when compared to lean group
(105.9G4.2 vs 99.5G4.3 ms), consistent with gliosis. Moreover,
there was a highly signiﬁcant group*region interaction
(PZ0.0016), demonstrating that signs of gliosis were speciﬁc to
the MBH as compared to control brain regions. Longer T2
relaxation times were correlated with higher visceral body fat
percentage (R2Z0.35, PZ0.01) and android fat percentage (R2Z
0.46, PZ0.003), but not fasting insulin concentrations (R2Z0.02,
PZ0.6). Conclusion: Obese children have signs of hypothalamic
gliosis that, when present, is associated with body fat distribution
signifying high metabolic risk. The presence of MBH gliosis in an
obese pediatric population raises concern that hypothalamic
inﬂammation plays a role in childhood obesity and is prior to
the development of insulin resistance.
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Background: The duodenal-jejunal bypass liner (DJBL) is an
endoscopically placed and removable bariatric device associated
with weight loss and metabolic improvements in adults.
Objective and hypotheses: To determined efﬁcacy and safety
of DJBL up to 1 year in morbidly obese adolescents. Method:
About 14 obese adolescents with prediabetes or type 2 diabetes
(10 female, mean (SD) age 17.7 (1.1) years) underwent endoscopic
placement of DJBL under general anesthesia. Inclusion and
exclusion criteria are described in detail at www.ClinicalTrials.gov
(NCT02183935). Subjects were examined at months 1, 3, 6, 9 and
12 following DJBL placement. Results: Relevant weight loss and
improved glucose and cholesterol metabolism were determined.
None of the devices needed to be explanted and there were no
serious device related side effects. Decrease in iron levels without
a relevant effect on erythropoesis was however determined.
Of importance no changes in B12 and folic acid levels were
determined (DNS). A decrease in Se, Zn, vitamins A, D3 and E was
also determined (DNS). Conclusion: This is the ﬁrst report on the
use of endoscopically placed and removable DJBL in adolescents
for up to 1 year. Relevant weight loss, metabolic improvements

BMI (kg/m2)
BMI SDS
Waist circumference (cm)
Systolic pressure (mmHG)
Cholesterol (mmol/l)
Triglycerides (mmol/l)
WBISI
HOMA-IR
A1c (%)
Fe
Ferritin
Hemoglobine
Ht
MCV

Baseline
(nZ14)

6 months
(nZ10)

12 months
(nZ6)

42,5 (4,1)
3.74 (.32)
127 (12)
124 (12)
4.6 (.9)
2.1 (1.0)
1.8 (07)
5.5 (2.1)
5.3 (.5)
14.3 (5.5)
82 (55)
144 (12)
0.41 (0.03)
82 (3)

37.6 (3.7)*
3.25 (.37)*
116 (11)
116 (10)
3.7 (.5)*
1.2 (.4)*
2.8 (1.4)*
3.8 (1.5)*
5.2 (.3)
8.1 (2.4)*
25 (10)*
131 (10)*
0.39 (0.03)
82 (4)

38.2 (5.3)*
3.26 (.54)*
116 (13)*
117 (14)*
3.7 (.7)*
1.2 (.3)*
3.3 (1.1)*
2.8 (.8)*
5.0 (.3)
8.8 (3.2)*
38 (28)*
138 (15)
0.40 (0.03)
82 (3)

Difference between means (SD) was determined by ANOVA and Dunnett’s postHoc test.
*P!0.05 when compared to baseline.
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and no serious side effects of DJBL were determined. However
monitoring of vitamins and trace elements status, especially iron is
needed in these subjects.
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Effects of AZP-531, a First-in-Class Unacylated Ghrelin
Analog, on Food-Related Behaviour in Prader-Willi
Patients: A Multi-Center, Randomized, PlaceboControlled Study

Treatment for Early Onset and Extreme Obesity in
Two POMC Deﬁcient Patients: Successful Weight Loss
with the Melanocortin-4 Receptor Agonist
Setmelanotide

Soraya Allasa, Assumpta Caixasb, Christine Poitouc, Muriel Coupayec,
Denise Thuilleauxd, Françoise Lorenzinie, Gwenaelle Dienef,
Antonino Crinog, Frédéric Illouzh, Graziano Grugnii, Thomas Delalea,
Thierry Abribata, Maithé Tauberf

Peter Kühnena, Karine Clementb, Keith Gottesdienerc, Fred Fiedorekc,
Lex van der Ploegc, Susanna Wiegandd, Oliver Blankensteina,
Annette Grütersd, Heiko Krudea
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Pharma, Ecully, France; bEndocrinology and Nutrition
Department, Sabadell University Hospital, Corporació Sanitària
Parc Taulı́, Research Institute I3PT, Sabadell, Spain; cNutrition
Department, Institute of cardiometabolism and Nutrition, PitiéSalpêtrière Hospital, Paris, France; dMarin Hospital, Hendaye,
France; eRangueil Hospital, Toulouse, France; fDepartment of
Endocrinology, Bone Diseases, Genetics, and Gynaecology,
Children’s Hospital, Toulouse, France; gAutoimmune Endocrine
Diseases Unit, Bambino Gesù, Research Hospital, Palidoro, Rome,
Italy; hDepartment of Endocrinology, Diabetes and Nutrition,
Angers’ Hospital, Angers, France; iDivision of Auxology, Istituto
Auxologico Italiano, Piancavallo, Verbania, Italy

Background: Prader-Willi syndrome (PWS) is a rare genetic
disorder characterized by hyperphagia and abnormal behaviours
towards food for both of which no approved treatment is available.
Elevated plasma acylated ghrelin (AG) documented at all ages in
PWS suggest that the ghrelin system may contribute to the
pathophysiology of hyperphagia. Administration of unacylated
ghrelin and 8-amino acid analog AZP-531 prevents AG-induced
food consumption in animals and improves glucose control and
decreases weight in animal models and in Phase 1 clinical trials.
Objective and hypotheses: To evaluate the safety, tolerability
and effects of AZP-531 on food-related behavior in patients with
PWS. Method: About 47 male and female patients with PWS and
evidence of hyperphagia (mean age: 26.8G6.7 yrs, range: [13–46
yrs], mean BMI: 38.00G12.01 kg/m2, range: [20.6–67.4 kg/m2])
were randomly assigned to receive sc AZP-531 (3 mg or 4 mg) or
placebo once daily for 14 days. Study assessments were performed
on Day -1 (baseline), Day 1 and Day 14. Results: AZP-531 was
well tolerated. A signiﬁcant improvement in food-related behavior,
as assessed by the Hyperphagia questionnaire, was noted in AZP531 patients on Day 14 (P!0.05 vs placebo) with particular
improvement in the severity score (P!0.05 vs placebo). Findings
were supported by reduction in appetite feelings following
breakfast. Body weight did not change after treatment with
AZP-531 for 2 weeks in this highly variable population at baseline
but waist circumference decreased (P!0.05 vs baseline) and
glucose control tended to improve with a greater effects in patients
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with higher fasting or post-prandrial glucose levels at baseline.
Conclusion: AZP-531 may be a new treatment strategy for PWS.
Data support further investigation to assess long-term safety and
efﬁcacy on food-related behaviour and metabolic parameters.

aInstitute for Experimental Pediatric Endocrinology, Charité
Universitätsmedizin Berlin, Berlin, Germany; bNutrition
Department, Institute of Cardiometabolism and Nutrition, ICAN,
Assistance-Publique Hôpitaux de Paris, Paris, France; cRhythm
Pharmaceuticals, Boston, USA; dDepartment for Pediatric
Endocrinology and Diabetes, Charité Universitätsmedizin Berlin,
Berlin, Germany

Background: POMC deﬁciency is an extremely rare monogenetic obesity syndrome generally characterized by early onset
hyperphagia, red hair and adrenal insufﬁciency. So far treatment
of obesity and hyperphagia with MSH substitution failed, either
due to ineffectiveness or side effects of available MC4R agonists.
Objective and hypotheses: We hypothesized that the new MC4R agonist setmelanotide might be a treatment option in POMC
deﬁcient patients. Method: A Phase 2, non-randomized, open
label pilot study with the new MC4R agonist setmelanotide was
conducted in two POMC deﬁcient adult patients (EudraCT No.
2014-002392-28; clinicaltrials.gov identiﬁer No. NCT02507492).
Setmelanotide was injected subcutaneously once per day with a
single dose of 0.5 up to 1.5 mg. Results: Treatment resulted in
51 kg body weight loss after 42 weeks in patient 1 (32.9% of initial
body weight) and 20.5 kg after three months in patient 2 (13.4% of
the initial body weight). During a short, 3-week off-treatment
phase patient 1 suffered from an immediate recurrence of
hyperphagia and weight regain. Parallel to the weight loss, in
both patients hyperinsulinemia improved signiﬁcantly and led to a
normalization of the initial insulin resistance. No serious adverse
events were observed during the study period and setmelanotide
treatment did not elicit the cardiovascular adverse effects described
earlier with other MC4R agonists. Conclusion: This is the ﬁrst
report showing successful treatment of extreme obesity in POMC
deﬁcient patients. We propose that weight loss by setmelanotide is
the result of substitution at the hypothalamic weight regulatory
POMC pathway, for the missing POMC derivative MSH thus
restoring MC4R activation. We conclude that other syndromes of
MSH deﬁcient obesity including Leptin receptor defects and
PCSK1 deﬁciency might also beneﬁt from treatment with
setmelanotide.
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Clinical Characterization of Children with Autosomal
Dominant Short Stature due to Aggrecan Mutations
Broadens the Phenotypic Spectrum

CG Methylation at the IGF1 P2 Promoter is a Major
Epigenetic Determinant of Postnatal, Not Foetal
Growth
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Background: Heterozygous mutations in the Aggrecan gene
(ACAN) cause autosomal dominant short stature with bone age
(BA) acceleration, and premature growth cessation. Objective
and methods: To characterize the phenotypic spectrum,
associated conditions and describe response to growth-promoting
therapies, detailed clinical evaluation of 73 mutation positive
individuals from 16 families different families with heterozygous
ACAN mutations was performed. Results: Adult individuals have
mildly disproportionate short stature (average SDS height K2,8,
range K0.9 to K4.5) with sitting height indices at the upper part
of the normal range or slightly elevated (SDS average: 2.0, range:
0.4–3.8) and histories of early growth cessation and/or lack of
pubertal growth spurt. Growth of upper extremities is often less
affected with arm spans greater than height (arm span – height:
median 5 cm, range K5 to C13.3). The condition is associated
with early-onset osteoarthritis (nine families) and degenerative
disc disease (six families). Before puberty, height is less affected
and often in the lower part of the normal range (average height
SDS: K2.1). In contrast to most children with short stature, many
children with ACAN mutations have an advanced bone age (BA –
CA, median: C1.3; range C0 to C3.8yr) reﬂecting a reduction in
the remaining growth potential. Twelve patients have been treated
with GH. In addition, three girls and one boy have received GnRH
analog and two boys letrozole in order to slow down bone age
advancement and increase ﬁnal height. Conclusion: Heterozygous ACAN mutations result in a phenotypic spectrum ranging
from mild and proportionate short stature to a distinct skeletal
dysplasia with disproportionate short stature and brachydactyly.
Several of the mutations also cause articular/intervertebral disc
cartilage dysfunction leading to early-onset osteoarthritis and
degenerative disc disease requiring intervention. Careful monitoring of patients with ACAN mutations will reveal the full
spectrum of this condition and may identify important genotypephenotype correlations.
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Background: The height of children has a Gaussian
distribution. Genetics explain an important part of individual
variability, but no single genomic variant accounts for more than
0.3% of height variance. At the interface of genetics and
environment, epigenetics is expected to contribute to phenotypic
variability. IGF1 is an attractive locus to test this hypothesis.
Objectives: To quantify the effect of CG methylation of IGF1
promoters on height. Patients: a) 216 children of various heights
b) 94 children with idiopathic short stature (ISS) c) 46 children
with intra-uterine growth retardation (IUGR) d) 12 children
undergoing surgical procedures for independent reasons. All were
studied before puberty. Methods: CG methylation of IGF1
promoters P1 and P2 was measured using bisulﬁte-PCRpyrosequencing. IGF1 gene expression was measured in various
tissues with qPCR. Results: Methylation was 50% lower in liver
and growth plates, indicating that P2 is a tissue-differentially
methylated region (t-DMR). Methylation showed an inverse
correlation with P2 transcriptional activity in mononuclear
blood cells and in transfection experiments. P2 methylation
showed a strong inverse association with IGF1 and growth:
methylation contributed 13% to height variance and 10% to
circulating IGF1 variance. P2 methylation was higher in ISS than
in children of normal stature, notably at CG-137 (P 9.10K5), but
showed no difference between IUGR and children of normal birth
size. Conclusion: The observed association of IGF1 P2
methylation with gene expression supports true biological
causality. Epigenetics at the IGF1 locus is a major determinant
of postnatal, not fœtal, growth.

FC14.3

CG at the Methylation IGF1 Locus is an Epigenetic
Predictor of GH Sensitivity
Myriam Ounib, Anne Laure Castella, Pierre Bougnèresa,b
aPediatric Endocrinology, Bicêtre, France; bU1169INSERM, Bicêtre,
France

Background: The growth and IGF1 responses to GH
treatment show a large variation across children with idiopathic
short stature (ISS). Compliance and GH regimens are important
determinants. The d3 variant of the GH receptor (GHR) is a
signiﬁcant genetic predictor. The role of individual epigenetics had
not been studied. The IGF1 locus is an attractive candidate where
CG methylation could inﬂuence GH action. Objectives: To study
GH effects on a) IGF1 gene expression in mononuclear blood cells
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(PBMC) in children with ISS b) IGF1 increase during a generation
test (ght) c) IGF1 response to GH treatment (GHT) d) growth
response to GT. Patients: 75 ISS children underwent an IGF1 ght;
145 ISS children were studied during GHT. All children were prepubertal. Methods: CG methylation of the two IGF1 promoters
(P1 and P2) quantiﬁed by bisulﬁte-PCR-pyrosequencing. Results:
CG methylation of the P2 promoter (not P1) had a strong
consistent effect on the whole spectrum of GH responses:
a) inverse correlation with IGF1 transcripts in PBMC b) inverse
correlation with IGF1 increase during ght c) inverse correlation
with IGF1 increase and d) growth increase during GHT. P2
methylation contributed a large fraction to the variance in
response to ght and GHT: the greater the methylation, the lower
the response. Conclusion: Individual variation of CG methylation
at the IGF1 locus is an important predictor of acute and chronic
responses to GH administration. Our observation provides a ﬁrst
example of pharmaco-epigenetics in endocrinology. It also reveals
a source of physiological variation in individual GH sensitivity.

FC14.4

Preferential Paternal Transmission of the T Allele for
the rs1802710 Polymorphism In Dlk1 Gene as a
Pre- and Postnatal Growth Regulator
Anna Prats-Puiga,b, Gemma Carreras-Badosab,d, Sı́lvia XargayTorrentb,d, Clive J Petryc, Lara Redondo-Bautistad, Francis de
Zeghere, Judit Bassolsb,d, Lourdes Ibáñezf, David B Dungerc,
Abel Lopez-Bermejob,d
aEUSES University of Girona, Girona, Spain; bGirona Institute for
Biomedical Research, Girona, Spain; cUniversity of Cambridge,
Cambridge, UK; dDr. Josep Trueta Hospital, Girona, Spain;
eUniversity of Leuven, Leuven, Belgium; fUniversity of Barcelona,
Barcelona, Spain

Background: DLK1 or PREF1 is an imprinted gene highly
expressed from the paternal allele in embryonic tissues and
placenta. It has been recently implicated in adipose tissue
expansion and diabetes development. The human rs1802710
polymorphism (SNP) in DLK1 gene has been associated with
early-onset extreme obesity but its role determining growth is
unknown. Objective and hypotheses: To study the preferential
paternal transmission of rs1802710 SNP T allele in DLK1 gene and
its association with pre and postnatal growth as well as maternal
metabolism during pregnancy. Method: We genotyped the
rs1802710 SNP in DLK1 gene in blood from 217 trios (apparently
healthy mother-father-newborn trios; 651 samples) by means of
real-time PCR. Fasting serum C-peptide and lipids were assessed
in pregnant mothers during the second trimester. At birth,
placentas and newborns were weighed and length and head
circumference were measured in all infants. Additionally, fetal
ultrasound measurements were recorded during pregnancy as well
as weight and length of the infants during the ﬁrst year of life.
Results: The T allele of rs1802710 SNP in DLK1 gene transmitted
from the father (nZ43 vs nZ63 for the C allele and nZ111 for
heterozygotes) was related to a greater increase in fetal femur
length (PZ0.025) and both higher birth length (PZ0.031) and
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head circumference (PZ0.007). Moreover, these infants showed
a greater weight gain at 4 (PZ0.014), 6 (PZ0.001) and 12
(PZ0.023) months of life. Mothers, in turn, had higher C-peptide
levels during pregnancy (PZ0.03). These associations remained
signiﬁcant after correcting for confounding variables in multivariate analysis. Conclusion: These results suggest that the
transmission of the rs1802710 SNP in DLK1 gene may be a
mechanism by which fathers can inﬂuence fetal and postnatal
growth as well as maternal metabolism during pregnancy.
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the rs9373409 Polymorphism in plagl1 Gene as a
Regulator of Fetal Growth and Maternal Metabolism
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David B Dungerc, Abel Lopez-Bermejoa,d
aGirona Institute for Biomedical Research, Girona, Spain; bEUSES
University of Girona, Girona, Spain; cUniversity of Cambridge,
Cambridge, UK; dDr. Josep Trueta Hospital, Girona, Spain;
eUniversity of Leuven, Leuven, Spain; fHospital Sant Joan de Déu,
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Background: The phenotypic effects of single nucleotide
polymorphisms (SNPs) may depend on their parental origin.
PLAGL1 is an imprinted gene expressed from the paternal allele in
placenta that is associated with fetal growth, transient neonatal
diabetes mellitus and postnatal growth disorders. The mechanisms
whereby PLAG1 regulates fetal growth are, however, unknown.
Objective and hypotheses: To study if the preferential paternal
transmission of rs9373409 SNP alleles in PLAGL1 relates to fetal
growth and maternal metabolism during pregnancy. Method: We
examined parent-to-offspring transmission of rs9373409 SNP
alleles in PLAGL1 by means of real time PCR in leukocytes of 217
trios (apparently healthy mother-father-newborn trios; 651
samples). HOMA-IR, IGF-I and lipids were assessed in fasting
serum samples of mothers during the second trimester of
pregnancy. At birth, placentas and newborns were weighed and
length and head circumference were measured in all infants.
Finally, abdominal fat was measured by ultrasound one month
after birth in the infants. Results: The transmission of the paternal
C allele of rs9373409 SNP in PLAGL1 gene (nZ95 vs nZ58 for
the T allele and nZ64 for heterozygotes) was associated with
a higher birth weight (PZ0.017), length (PZ0.050) and head
circumference (PZ0.033) and increased abdominal fat (PZ0.015)
at one month of life. Mothers of infants receiving the C allele from
the father exhibited a less favorable metabolic proﬁle, showing
increased HOMA-IR (PZ0.023) and higher circulating IGF-I
concentrations (PZ0.003). All these associations remained
signiﬁcant after correcting for confounding variables such as:
gestational age, gender, maternal age, maternal BMI and parity.
Conclusion: The transmission from the parent of the C allele of
rs9373409 SNP in PLAGL1 may adversely affect maternal
metabolism during gestation to promote fetal growth.
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In vitro and in vivo Evidence for a Growth Inhibitory
Role of the Transcription Factor ZBTB38 Throughout
Pre- and Post-Natal Life
Sam Parsons, Adam Stevens, Andrew Whatmore, Philip Murray,
Peter Clayton
Institute of Human Development, Manchester, UK

Background: Single nucleotide polymorphisms (SNPs) within
the promotor and 5’UTR of the transcriptional factor, ZBTB38, are
associated with adult height and idiopathic short stature although
their precise auxological effects have not previously been
described. In addition, the molecular mechanisms through
which ZBTB38 affects growth have not been fully elucidated but
potential downstream mediators are suggested to include MCM10
or IGF2. Objectives: 1. To describe the auxology of two
independent cohorts of children genotyped for ZBTB38 SNPs
rs6764769 (G/A) and rs724016 (A/G) 2. Explore the effects of
ZBTB38 expression on childhood growth, cell growth as well as
MCM10 and IGF2 transcription. Methods: The EPIGROW
(nZ261) and Manchester Growth Study (nZ93) were genotyped
via sequencing (Next Generation/Sanger sequencing) and detailed
auxology collected. ZBTB38 knockdown was achieved in a SiHa
cell line via siRNA transfection with transcription of MCM10 and
IGF2 assessed by qPCR and cell growth by WST-8 assay. Age
related childhood gene expression in PBMCs from normal control
children was derived from data from multiple GEO datasets.
Results: Carriage of GG genotype was associated with reduced
birth length SDS (both SNPs, PZ0.001) and birth weight (g)
(rs724016, PZ0.01) but there was no effect on childhood BMI,
head circumference or response to GH therapy (deﬁned as 1st year
DHt SDS). ZBTB38 expression in PBMCs was inversely related to
growth rate throughout childhood and adolescence. The in vitro
ZBTB38 knockdown demonstrated increased cell growth
(PZ0.001) at 72 hours post-transfection with no change in
MCM10 or IGF2 expression. Conclusion: The knockdown studies
link reduced ZBTB38 expression to increased growth independent of
IGF2 or MCM10 expression. ZBTB38 expression affects both preand post-natal growth and, given the location of the SNPs, it is likely
that they mediate their effects via altering ZBTB38 expression.

The Netherlands; cFlanders Institute for Biotechnology (VIB),
Department of Medical Protein Research, Faculty of Medicine and
Health Sciences, Ghent University, Ghent, Belgium;
dMolecular Oncology and Pathology, Institut Jacques Monod,
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Background: While many causes of 46,XY disorders of sex
development (DSD) have been elucidated, the mechanisms leading
to 46,XX testicular or ovotesticular DSD are poorly understood.
It has been hypothesized that both conditions may represent a
phenotypic spectrum and that they might be caused by (different)
mutations in the same genes. Methods: Whole exome sequencing
was used to identify the molecular cause in ten unrelated patients
with 46,XX (ovo)testicular DSD. Transcriptional activation of the
variant of interest was assessed using luciferase assays and RNAseq was performed on patient-derived lymphocytes. Immunohistochemistry was done on gonadal specimens for markers of
gonadal development. Results: We identiﬁed a novel heterozygous NR5A1 variant c.274COT p.(Arg92Trp) in three unrelated
46,XX (ovo)testicular DSD cases. This variant is absent in genomic
databases and is predicted to be deleterious. The Arg92 residue is
conserved up to zebraﬁsh and located in the RGGR motif in the
loop before the C-terminus helix in the conserved Ftz-F1 box. This
domain was previously reported to be important for DNA binding
speciﬁcity and stability. Structural remodeling indeed shows that
Trp cannot be introduced without steric clashes. Immunohistochemistry conﬁrmed SRY-independent SOX9 expression and
absent FOXL2 in testicular parts of XX gonads and vice versa
in ovarian regions. No consistent changes in transcriptional
activation were seen. RNA-seq showed upregulation of MAMLD1,
a direct target of NR5A1, that has already been associated with
hypospadias and 46,XY DSD. Conclusions: Previously, lossof-function mutations in NR5A1 were found in a spectrum of male
undervirilization and premature ovarian insufﬁciency in 46,XX
females. Here, a novel NR5A1 mutation was found in three
unrelated cases with 46,XX testicular or ovotesticular DSD, an
ultra-rare condition. We hypothesize that this variant results in
upregulation of speciﬁc target genes, thereby triggering testicular
differentiation in 46,XX individuals. We propose NR5A1 mutation
p.(Arg92Trp) as a new cause for 46,XX (ovo)testicular DSD.
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NR5A1 is a novel disease gene for 46,XX testicular
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Mutations in SGPL1, the Gene Encoding
Sphingosine-1-Phosphate Lyase, Cause a Novel
Form of Primary Adrenal Insufﬁciency with Steroid
Resistant Nephrotic Syndrome
Rathi Prasada, Avinaash Maharaja, Eirini Meimaridoua,
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Ignacio Bergadáe, Hamilton Cassinellie, Urmi Dasf, Ruth Kroneg,
Moin Saleemh, Bulent Hacihamdioglui, Erkan Sarij, Helen Storra,
John Achermannc, Leonardo Guastia, Debora Braslavskye,
Tulay Gurank, Nanik Raml, Lou Metherella
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Background: Primary adrenal insufﬁciency (PAI) is most
commonly congenital in children. PAI is genetically heterogeneous
with some gene defects causing syndromic disease. A third of
patients have no genetic diagnosis meaning their prognosis is
uncertain. We recently investigated families with a novel
combination of PAI and steroid resistant nephrotic syndrome.
Objective and hypotheses: To discover the genetic defect
underlying this syndrome. Method: Whole exome sequencing
(WES) was performed in two families with Sanger sequencing of
SGPL1 to conﬁrm segregation and screen further families.
Results: By WES and Sanger sequencing three different mutations
in SGPL1 were identiﬁed in four families. All mutations were
homozygous in affected individuals and heterozygous in their
asymptomatic parents. Kindred 1, three patients had a novel
missense mutation [c.665GOA; p.R222Q], the index case
presented with PAI (8 m), developed focal segmental glomerulosclerosis (FSGS) at 2.5y and received a kidney transplant aged 5y.
A younger sibling with similar clinical history (not sequenced)
died (4y) whilst an older sibling (8y) and a cousin (3y) have only
PAI. Kindred 2, a child presenting with PAI had the p.R222Q
mutation and at age 3.7y has no renal phenotype. Kindred 3, a
female baby presenting with PAI (6 m) had a novel in-frame
deletion, [c.1633_1635delTTC; p.F545del] and developed FSGS
(5y) on follow-up, additional features included ichthyosis and
neurological symptoms. Kindred 4, two affected siblings manifesting PAI and nephrotic syndrome (!1yr) had a canonical splice
site change, [c.261C1GOA; p.?], the male sibling additionally
presented with micropenis, unilateral cryptorchidism, ichthyosis
and developed neurological symptoms. Conclusion: We have
identiﬁed a novel, potentially progressive, disorder incorporating
PAI and nephrotic syndrome amongst other features. This novel
syndrome highlights the importance of the sphingolipid metabolic
pathway in adrenal function. A genetic diagnosis for patients with
this form of PAI is important for correct treatment, genetic
counselling and screening for co-morbidities.
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Contribution of Next Generation Sequencing
Approach for Management of Congenital
Hypothyroidism with Eutopic Thyroid Gland
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Background: Congenital hypothyroidism (CH) is referred
to dyshormonogenesis for 15 to 30%. Homozygous mutations
associated have been demonstrated in DUOX2, TPO, TG,
SLC5A5 (NIS), SLC26A4 (Pendred), DUOXA2, and IYD
(DEHAL1) genes. Objective and hypotheses: Previous studies
focusing on one or few thyroid-speciﬁc genes have proved not to
be comprehensive enough for understanding physiopathological
mechanisms of HC with dyshormonogenesis. Emerging diagnostic
tools as next generation sequencing (NGS) led to efﬁciently study
some targeted genes involved in a speciﬁc disease. Method: Using
this approach, we have studied DNA samples from 30 newborns
HC and eutopic gland for 18 candidate genes (CDS and UTR) to
explore the causative genes for thyroid dyshormonogenesis.
Results: Among the 30 infants, 16 (55%) presented mutation in
one or more genes of the thyroid hormone synthesis axis. For 9
infants we have identiﬁed homozygous or composite heterozygous
mutation for TG, DUOX2, TPO or SLC5A5 genes whereas 5
presented heterozygous mutations in two different genes of the
thyroid hormonogenesis pathway, TG and DUOX2 or TG and
TPO. In 2 cases, heterozygous mutation in the TG gene was the
unique anomaly identiﬁed in the hormone synthesis pathway but
related to disturbed hormonal balance. Exploring the thyroid
hormone synthesis pathway by NGS has revealed that 7/16
newborns (43%) presented composite heterozygous or heterozygous mutation in two genes involved in the hormone synthesis
process. Thyroglobulin is the high –frequency mutated gene in our
population. In all cases the correlation between biological and
imaging studies and molecular status was examined. Conclusion:
The systematic exploration of genes involved in the thyroid
hormone synthesis by NGS in HC with eutopic gland showed high
level diagnostic relevance. Furthermore signiﬁcant percentage of
them occurs when two steps in the hormone synthesis process
are impaired. Heterozygous composite mutations could be related
to the phenotypic heterogeneity observed for HC with
dyshormonogenesis.
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Vitamin D-Dependent Rickets Type 1 Caused by
Mutations in CYP27B1 Affecting Protein Interactions
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Christa Flücka,c, Amit Pandeya,c
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aUniversity Children’s Hospital, Bern, Switzerland; bBoston
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Background: CYP27B1 converts 25-hydroxyvitamin D3 to
active 1,25-dihydroxyvitamin D3, playing a vital role in calcium
homeostasis and bone growth. Vitamin D-dependent rickets type
1 (VDDR-1) is a rare autosomal recessive disorder caused by
mutations in CYP27B1. Objective and hypotheses: Enzymatic
and structural analysis of mutations in a patient with calcipenic
rickets. Method: Two siblings presented with calcipenic rickets
and inappropriately normal 1.25-dihydroxyvitamin D3 levels.
CYP27B1 gene analysis showed compound heterozygous
mutations conﬁrming VDDR-1. We studied wild type CYP27B1
and mutations H441Y and R459L by computational homology
modeling, molecular dynamics simulations and functional studies
using a luciferase assay. The patient was successfully treated with
calcitriol. Results: Mitochondrial cytochrome P450s require
adrenodoxin (FDX1) and adrenodoxin reductase. We created
models of CYP27B1-FDX1 complex which revealed negative
effects of mutations H441Y and R459L. Upon structural analysis,
near-identical folds, protein contact areas, and orientations of
heme/iron-sulfur cluster suggested that both mutations destabilize
the CYP27B1-FDX1 complex by negating directional interactions
with adrenodoxin. This system is highly sensitive to small local
changes modulating the binding/unbinding of adrenodoxin, and
electron-transporting efﬁciency changes with mutations at the
surface. Functional assays conﬁrmed this hypothesis and showed
severe loss of activity of CYP27B1 by both mutations. Conclusion:
This is the ﬁrst report of mutations in CYP27B1 causing VDDR-1
by affecting protein-protein interactions with FDX1 that results
in reduced CYP27B1 activities. Detailed characterization of
mutations in CYP27B1 is required for understanding the novel
molecular mechanisms causing VDDR-1.

Background: Insulin resistance precedes metabolic syndrome
abnormalities, and may promote cardiovascular disease and type 2
diabetes in obese children. Lifestyle modiﬁcation programs have
been proposed as the gold standard of care in these individuals.
However, results have been discouraging and the use of adjuvant
strategies has been necessary. Metformin has beneﬁcial effects on
weight reduction, favoring a decrease in body mass index (BMI)
and insulin resistance in obese non-diabetic individuals. Furthermore, several studies have acknowledged the beneﬁcial effects of
CLA isomers on body composition, insulin sensitivity and lipid
metabolism in experimental animals and humans. Objective and
hypotheses: Evaluate metformin and Conjugated Linoleic Acid
(CLA) effects on insulin sensitivity, measured by the gold standard
Euglycemic-Hyperinsulinemic Clamp Technique, in obese Mexican children. We hypothesized that Metformin and CLA would
exceed lifestyle intervention beneﬁt with an effect size of at least
30% over the main outcome M-value insulin sensitivity compared
to placebo treated patients Method: A randomized, doubleblinded 16-weeks placebo-controlled clinical trial was conducted.
Obese children and adolescents were randomly assigned to receive
either metformin (1 g), CLA (3 g) or placebo. (Clinicaltrials.
gov:NCT02063802).All patients were included in s standardized
lifestyle intervention programe Results: Intervention had a
positive effect on weight, height, BMI, waist circumference and
ﬁtness condition in all groups. For the primary outcome, Insulin
Sensitivity M-value (mg/kg/min), there was a statistically
signiﬁcant difference between CLA group compared to PLB
(6.53G2.54 Vs 5.05G1.46, PZ0.035). Fasting insulinemia and
HOMA-IR signiﬁcantly improved in CLA group (PZ0.045).
Covariance analyses were executed to control the inﬂuence of
BMI, D-BMI, age, Tanner stage, prescribed diet and ﬁtness
achievement over the Insulin Sensitivity M-value. Tanner stage
showed statistical signiﬁcant inﬂuence. Conclusion: A clinically
relevant effect size on insulin sensitivity was evident in CLA
treated patients (37%) that exceed lifestyle intervention program
beneﬁts.
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Effect of Conjugated Linoleic Acid and Metformin on
Insulin Sensitivity, Measured by EuglycemicHyperinsulinemic Clamp Technique, in Children
with obesity: A Randomized, Double-Blinded,
Placebo-Controlled Trial
Nayely Garibaya,b, Juan Carlos Lopez Alvarengae, Flor Alvareza,
Mayra Bustosc, Erendira Villanuevaa, Mireya Leonc,
Fabiola Serratosc, Estibalitz Laresgoitid, Teresa Maciasa,
Fernando Ramireza,b, Gloria Queipoa,b
aGenetic
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Valley, South Texas, Mexico
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Type 1 Diabetes Associated Serum Insulin-Like
Growth Factor I (IGF-I) Reference Values in Children
and Adolescents
Daniel Öberga, Jenny Salemyrb, Eva Örtqvistb, Anders Juulc,
Peter Bangd
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Department, Västervik Hospital, Västervik, Sweden;
Endocrinology and Diabetes Unit, Karolinska Institutet
and University Hospital, Stockholm, Sweden; cDepartment of
Growth and Reproduction, Copenhagen University and
Rigshospitalet, Copenhagen, Denmark; dDivision of Pediatrics,
Department of Clinical and Experimental Medicine, Linköping
University, Linköping, Sweden
bPediatric

Background: The disturbance of the GH-IGF-axis in type 1
diabetes (T1DM) with low circulating IGF-I, GH hypersecretion,
and hyperinsulinemia, which may be associated with high tissue
IGF-I, have implications on long-term vascular complications.
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Objective and hypotheses: To establish disease, sex and age
related serum IGF-I reference values for children with T1DM and
test the hypothesis that IGF-I SDS is lower in T1DM than in
healthy controls and negatively correlated to HbA1c, age, diabetes
duration, and BMI. Method: Annual IGF-I values were obtained
from children and adolescents with T1DM. A total of 2,683 serum
IGF-I values from 806 children were collected for up to 6
consecutive years. Results: Diabetes, sex and age related IGF-I
SDS values were negatively correlated to HbA1c, age, and diabetes
duration, but positively correlated to BMI. Children and
adolescents with T1DM had lower mean IGF-I levels as well as
lower cut-offs (G2 SD) compared to healthy subjects. In boys with
T1DM, mean IGF-I levels were K1.04 SD calculated from the
healthy reference. IGF-I peaked at 15 years of age, similar to
healthy controls, but with markedly lower levels in late puberty.
Girls were more affected at later stages of puberty but with a
slightly less depressed overall mean IGF-I of K0.69 SD. There was
no correlation between IGF-I SDS and ﬁnal height SDS or distance
to TH SDS. Conclusion: We have established an IGF-I reference
for children with T1DM and demonstrated that poor metabolic
control and diabetes duration impact negatively on serum IGF-I
levels. Low serum IGF-I may further elevate GH and increase
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insulin in extra-hepatic tissues leading to high tissue IGF-I and
progression of vascular complications. IGF-I SDS may become a
complement to HbA1c in predicting long term outcomes in
T1DM.
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Tracing the Glucocorticoid Receptor Evolutionary
Pedigree: Insights from a Comprehensive
Phylogenetic Analysis of the Full NR Super-Family
Dimitrios Vlachakisa, Nicolas C. Nicolaidesb,c, Louis Papageorgioua,
Agaristi Lamprokostopoulouc, Evangelia Charmandarib,c
aBioinformatics and Medical Informatics Team, Biomedical
Research Foundation of the Academy of Athens, Athens, Greece;
bDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; cDivision of
Endocrinology and Metabolism, Biomedical Research Foundation of
the Academy of Athens, Athens, Greece

Background: The nuclear receptor (NR) family comprises three
main subfamilies: the steroid hormones receptors, the thyroid/retinoid
hormone receptors and the orphan receptors. Proteins within the NR
family share common domain architecture. These closely related
receptors and their cognate ligand compounds play a key role in
homeostasis, reproduction, growth and development. Despite their
biological signiﬁcance, their evolution and diversiﬁcation remains to
be elucidated. Objective and hypotheses: To establish an in-depth
phylogenetic tree of the NR family across all species in the tree of life
in order to identify molecular and evolutionary traits speciﬁc to the
glucocorticoid receptor (GR). Methods and Results: Combinations
of key terms were employed in order to identify relative NR and GR
protein sequences on both primary and tertiary/ quaternary structural
levels. Sequence data were collected from the NCBI Database. Two
distinct datasets were prepared for the purposes of this study. The ﬁrst
dataset comprised of all NRs, which involved 84566 entries across all
known receptor sub-classes. In the second dataset, 217 GR entries
were collected and clustered in groups using both evolutionary and
physicochemical criteria. The clustered groups were then blasted
against the PDB in a query for X-ray solved structures as templates
for a holistic 3D homology modeling experiment of the GR family.
Both datasets were aligned using progressive methods. The
phylogenetic analysis was conducted using the UPGMA distance
method and the 3D modeling was performed using MOE.
Conclusion: Based on our comprehensive phylogenetic analysis of
nuclear receptors, a reliable phylogeny “map” was constructed for
GRs. It allowed to pinpoint evolutionary and structurally invariant
patches on both the 1D and 3D level of the GR family, which led to
the identiﬁcation of structural ‘hotspots’ directly related to function
that are of great interest as novel pharmacological targets.
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Glucocorticoid Deﬁciency Due to Disruption of Mitochondrial Steroidogenesis Leads to Dysregulation of
Antioxidant Pathways and Nucleotide Biosynthesis
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Meltem Wegera, Benjamin Görlingb, Gernot Poschetc,
Aliesha Grifﬁna,d, Rüdiger Hellc, Burkhard Luyb, Ferenc Müllera,
Nils Kronea,e
aUniversity of Birmingham, Birmingham, UK; bKarlsruhe Institute
of Technology, Karlsruhe, Germany; cUniversity of Heidelberg,
Heidelberg, Germany; dUniversity of California, California, USA;
eUniversity of Shefﬁeld, Shefﬁeld, UK

Glucocorticoids are important regulators of systemic homeostasis. However, the role of these steroid hormones has been
mainly studied by using synthetic glucocorticoids or in states of
glucocorticoid excess. Thus, the pathophysiologic consequences of
cortisol deﬁciency on metabolic and biosynthesis pathways remain
largely elusive. Zebraﬁsh is a well-established vertebrate model for
studying whole organism biology. Similar to humans, zebraﬁsh are
day active and the key glucocorticoid in zebraﬁsh is cortisol. Thus
zebraﬁsh are an ideal model to study the pathophysiologic impact
of cortisol deﬁciency in vivo. Our recently published ferredoxin
(fdx1b) null-allele zebraﬁsh line, disrupted in mitochondrial
glucocorticoid synthesis, has massively decreased cortisol concentrations and a severely impaired stress response. This study aimed
to deﬁne the global pathophysiologic response in vivo to
glucocorticoid deﬁciency. To address this question, systemic
proﬁling of the fdx1b null-allele zebraﬁsh line was performed by
a combination of RNA-sequencing and metabolomics analysis.
Our results revealed an enrichment of genes in the fdx1b nullallele zebraﬁsh line linked with pathways linked to metabolic
disease. This includes signiﬁcant alteration in expression of genes
acting in pathways of energy and biomolecule synthesis (e.g.,
amino acids), and also antioxidant pathways. Metabolic proﬁling
using Nuclear Magnetic Resonance spectroscopy/ Mass spectrometry approaches supported the observed transcriptome
changes of the affected pathways. In addition, we discovered
post-transcriptional regulation of genes of nucleotide metabolism
by glucocorticoids. For the ﬁrst time, we provide in vivo evidence
on the global pathophysiologic effects of glucocorticoid deﬁciency.
Such data are vital improving the understanding of the
pathophysiology of adrenal insufﬁciency in humans and develop
more physiologic replacement strategies.
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Impaired Cardiac Function in a Mouse Model of
Generalized Glucocorticoid Resistance
Agaristi Lamprokostopouloua, Aimilia Varelab,
Michalis Katsimpoulasb, Constantinos Dimitrioub,
Nikos Athanasiadisb, Eleana Soultoub, Alketa Stefaa,
Manolis Mavroidesb, Constantinos H. Davosb, George P. Chrousosa,
Tomoshige Kinoc, Spiros Georgopoulosd, Evangelia Charmandaria
aDivision of Endocrinology and Metabolism, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece; bClinical,
Experimental Surgery and Translational Research Center,
Biomedical Research Foundation of the Academy of Athens, Athens,
Greece; cDepartment of Experimental Therapeutics, Division of
Experimental Biology, Sidra Medical and Research Center, Doha,
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Qatar; dDepartment of Cell Biology, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Glucocorticoids regulate a broad spectrum of
physiologic functions essential for life and exert their actions
through their ubiquitously expressed glucocorticoid receptor (GR).
The GR interacts with several molecules, including the non-coding
RNA growth arrest-speciﬁc 5 (Gas5), which decreases the
transcriptional activity of the GR by preventing its binding to
DNA, and reduces tissue sensitivity to glucocorticoids. Objective
and Hypotheses: To create a mouse model of Generalized
Glucocorticoid Resistance by inducible overexpression of Gas5 and
to investigate its myocardial function. Methods: Two transgenic
lines expressing the reverse transactivator (rtTA) under hnRNP
promoter and the Gas5 under Tet responsive P tight promoter were
generated and then crossed to create double transgenic mice
(Gas5/rtTA), which were then tested for Gas5 inducibility of
overexpression by qRT-PCR. The cardiac function was evaluated by
echocardiography and 24-hour electrocardiography (ECG).
Results: Genetic constructs of double transgenic mice inducibly
overexpressing Gas5 after doxycycline administration (DOXC)
were generated. The induction of overexpression of Gas5 in:
Gas5/rtTA mice (2 weeks DOXC; 0.78G0.37) compared with
i) Gas5/rtTA mice without doxycycline administration (DOXK;
0.14G0.04), ii) single transgenic DOXC mice where the TetOn
system is not functional (0.3*10K4G0.5*10K5), and iii) wild-type
(WT) DOXC mice (0.7*10K5G0.8*10K5) was veriﬁed in the
myocardium. The cardiac function (% fractional shortening) was
signiﬁcantly decreased in Gas5/rtTA/DOXC compared with
Gas5/rtTA/DOXK mice (44.6G0.8 vs 48.5G0.4; PZ0.003) but
not compared with WT/DOXC mice (46.9G0.4, PZ0.2). This was
mainly due to decreased systolic function in Gas5/rtTA/DOXC vs
Gas5/rtTA/DOXK mice (end-systolic dimension: 1.6G0.1 vs 1.8G
0.1 mm; PZ0.05). ECG studies did not show differences among
the three groups of mice in terms of heart rate, ECG interval
measurements and arrhythmias. Conclusion: We created a mouse
model of Generalized Glucocorticoid Resistance and demonstrated
impaired cardiac function. Ongoing studies aim to investigate the
molecular mechanisms through which glucocorticoid resistance
affects myocardial function.
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Mutations of ABCD1 in 16 Vietnamese Patients with
X-linked Adrenoleukodystrophy
Dung Vua, Ngoc Khanh Nguyena, Thu Ha Nguyena, Phuong
Thao Buia, Thi Bich Ngoc Cana, Phu Dat Nguyena,
Nobuyuki Shimozawab
aVietnam
bGifu

National Children’s Hospital, Hanoi, Viet Nam;
University School of Medicine, Gifu, Japan

Background: X-linked adrenoleukodystrophy (X-ALD) is
caused by a defect in the gene ABCD1, which maps to Xq28 and
codes for a peroxisomal membrane protein that is a member of the
ATP-binding cassette transporter superfamily. This disease
characterized by progressive neurologic dysfunction, occasionally
associated with adrenal insufﬁciency. Objective and
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hypotheses: To identify mutations of gene ABCD1 in Vietnamese
patients with X-ALD. Method: Genomic DNA from 16
Vietnamese patients from 14 unrelated families was extracted
using standard procedures from the peripheral blood leukocytes.
Mutation analysis of ABCD1 was performed using Polymerase
chain reaction (PCR) and DNA direct sequencing. Results: We
identiﬁed 13 different mutations of ABCD1 in 16 patients
including missense mutations (8/13), deletion (4/13) and splice
site mutation (1/13). Of which, six novel mutations including
c.1202GOT (p.Arg401Trp); c.1208TOA (p.Met403Lys); IVS8C
28-551bp del; c.1668GOC (p.Q556H); c.292_296delTCGGC
(p.S98RfsX95); and the extent of deletion included between
IVS1C505 and IVS2C1501, containing whole the exon 2
(4243bp), plus insertion of 79bp from BAP31 and 8bp from
unknown origin in this deleted region were identiﬁed in
six unrelated patients. Seven reported mutations including
c.1628COT (p.Pro543Leu); c.1553GOA (p.Arg518Gln); c.1552
COT (p.Arg518Trp); c.854GOC (p.R285P); c.1825GOA
(p.E609K); c.1415_1416delAG (p.Q472RfsX83) and c.46-53del
insG were identiﬁed in 9 patients from 7 families. Conclusion:
Mutation analysis of ABCD1 helped conﬁrmation of diagnosis of
X-ALD, genetic counselling and prenatal diagnosis.
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A Novel Animal Model to Study 21-Hydroxylase
Deﬁciency in vivo
Andreas Zauckera, Aliesha Grifﬁna, Karl-Heinz Storbeckb,
Tulay Gurana, Nazia Thakura, Meltem Wegera, Angela Taylora,
Ferenc Muellera, Nils Kronea,c
aUniversity
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University, Stellenbosch, South Africa; cUniversity of
Shefﬁeld, Shefﬁeld, South Yorkshire, UK

bStellenbosch

Congenital adrenal hyperplasia (CAH) due to 21-hydroxylase
deﬁciency (21OHD) is caused by mutations in the CYP21A2 gene.
Steroid 21-hydroxylase deﬁciency results in impaired synthesis of
mineralcorticoids and glucocorticoids (GC), plus androgen excess.
Hormonal imbalances in 21OHD are postulated to result in
systemic transcriptomic and metabolomic alterations. Such
perturbations are likely to be underlying co-morbidities, which
are increasingly observed in individuals with CAH. Due to the lack
of suitable animal models, Cyp21a2 ko mice are not viable,
systemic consequences of 21OHD are poorly understood. Therefore, we generated several zebraﬁsh cyp21a2 null-alleles by genome
editing using a TALEN (transcription activator-like effector
nuclease) approach. These lines serve as an in vivo model to
study whole-organism consequences due to 21OHD. Zebraﬁsh
Cyp21a2 is highly conserved and converts 17-hydroxyprogesterone into 11-deoxycolesterol in vitro. Furthermore, we found that
cyp21a2 expression is largely restricted to the interrenal gland
(adrenal counterpart), the brain and ovary. Two different nullallele strains were used to characterise the cyp21a2 mutant
phenotype. Homozygous cyp21a2 mutants display a phenotype
with altered visual background adaption (similar to hyperpigmentation) that has been described for zebraﬁsh with defective GC
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synthesis or action. Deﬁcient cortisol synthesis in cyp21a2 mutants
was conﬁrmed by steroid measurements using ultra-performance
convergence chromatography tandem mass spectrometry. The
expression of the GC regulated target genes fkbp5 and pck1 is
reduced in mutants, validating systemic cortisol deﬁciency. The
consequential up-regulation of the hypothalamus-pituitary interrenal axis in cyp21a2 mutants was shown by increased pomca
expression. Whole mount in situ hybridisation demonstrated
interrenal hyperplasia in cyp21a2 mutants. In conclusion, we have
shown that cyp21a2 mutant zebraﬁsh represent a valid model to
study the consequences of 21OHD. The whole-organism analysis
of this model will provide urgently warranted insights into
dysregulated pathways important for the pathophysiology of
21-hydroxylase deﬁciency and associated co-morbidities in
patients with CAH.

and HC dose were not associated. Ofﬁce systolic and diastolic BP
SDS were both higher than reference values (0.83, P!0.001; 0.56,
P!0.01). The 24 h ABPM showed systolic hypertension in 5
patients (18.5%), while 11 patients (40.7%) had a non-dipping BP
proﬁle. The percentage of the dip in sleeping BP was negatively
associated with BMI SDS (rZK0.489; PZ0.01), but not with daily
HC dose. HOMA-IR was above the 75th percentile in 12 patients
(44.4%) and was positively associated with daily HC dose
(rZ0.436, PZ0.023) and BMI-SDS (rZ0.500, PZ0.008). The
lipid proﬁle and cIMT were normal. Conclusion: CAH patients may
develop an unfavorable CVR proﬁle already in childhood with
signiﬁcantly increased BMI, increased fat mass, elevated BP levels, a
non-dipping BP proﬁle, and IR. BP levels, the percentage dip in
sleeping BP, HOMA-IR values were associated with BMI SDS.
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Pediatric Patients with Congenital Adrenal
Hyperplasia have Unfavorable Changes in their
Cardiovascular Risk Proﬁle
Christiaan F. Mooija, Antonius E. van Herwaardenb, Nel Roelevelda,c,
Chris L. de Korted, Livia Kapustae,f, Hedi L. Claahsen - van der
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cDepartment for Health Evidence, Radboud University Medical
Center, Nijmegen, The Netherlands; dMedical Ultrasound Imaging
Center, Department of Radiology, Radboud University Medical
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Dana-Dwek Children’s Hospital, Sourasky Medical Center, Tel Aviv
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Background: Patients with congenital adrenal hyperplasia
(CAH) are at risk of developing an unfavorable cardiovascular risk
(CVR) proﬁle. Data on the CVR proﬁle in pediatric CAH patients
are scarce. Objective and hypotheses: To evaluate the CVR
proﬁle of pediatric CAH patients. Method: A cross-sectional
study in CAH patients (8–16 years) was performed (nZ27). Blood
was taken to evaluate several circulating CVR markers. Insulin
resistance (IR) was evaluated by HOMA-IR. Blood pressure (BP)
was evaluated by ofﬁce BP measurements and 24 hour ambulatory
BP measurements (24 h ABPM). Carotid intima media thickness
(cIMT) was evaluated. In patients O12 years a DXA scan was
performed. SD scores (SDS) were calculated if possible. Results:
BMI SDS was signiﬁcantly elevated (0.67; PZ0.012) with 7
patients being overweight (25.9%) and 4 obese (14.8%). BMI SDS
was associated with 17OHP (rZ0.394; PZ0.042) and androstenedione (rZ0.406; PZ0.036) concentrations, but not with
hydrocortisone (HC) dose. DXA scan evaluation of body
composition showed fat tissue mass SDS of 0.94 (PZ0.043) and
percentage body fat SDS of 1.59 (P!0.001). Body composition
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The Recovery of Adrenal Function in Children with
Chronic Asthma Assessed by Low Dose Short
Synacthen Test (LDSST)
Arundoss Gangadharana, Paul McCoyb, Michael McGuiganc,
Mohammed Didia, Urmi Dasa, Poonam Dharmaraja,
Senthil Senniappana, Renuka Ramakrishnana, Zoe Yunga,
Lynn Hatcharda, Pauline Blundella, Kelly Stirrupa, Joanne Blaira
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Background: Hypothalamic-Pituitary–Adrenal (HPA) axis
suppression is common during inhaled corticosteroid (ICS)
treatment of asthma, and deaths due to adrenal crisis are
described. Little is known about the optimal treatment or recovery
of ICS induced HPA axis suppression. Aims: To describe the
treatment and outcomes of children with ICS induced HPA
suppression diagnosed on the low dose short Synacthen test
(LDSST). Method: The data from ICS treated children between
2008–2014 were studied. Age, ICS dose at the time of LDSST
(Beclomethasone equivalent) and the outcome of LDSST
(‘Normal’: Peak cortisol R500 nmol/l, ‘Suboptimal’: Peak cortisol
350–499 nmol/l and ‘Abnormal’: Peak cortisol !350 nmol/l)) were
noted. Abnormal basal cortisol levels at 9 am(0-min) !100 nmol/l
were also analysed in detail. Children with ‘suboptimal’ responses
were treated with hydrocortisone (20 mg/m2 per day) during
illness only; those with ‘abnormal’ responses were treated with
hydrocortisone 5–7.5 mg/m2 per day, and 20 mg/m2 per day
during illness. Results: Total of 218 tests were carried out in 113
children (MZ74), mean age 10.2G3.3 years, 1.9 LDSSTs/child
(range 1–6). Duration of follow up was 1.0G1.5 years. Peak
cortisol responses were normal in 42(37%), suboptimal in 58(51%)
and abnormal in 13(12%). The 9 am cortisol was !100 nmol/l in
9(8%) children. Two patients in this group recovered, but 4
remained abnormal after 1.8 (0–5.5) years, with failed follow up in
3/9. Adrenal function recovered in 23/38(61%) and 5/7(71%) of
patients in suboptimal and abnormal group respectively over
1.38G1.6 years. In suboptimal group, 1/38(3%) worsened and
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14/38(37%) still remained suboptimal. Persistent abnormality was
also noted in 2/7(29%) patients of abnormal group [Table-1].
Statistical analysis comparing ICS doses in those not recovered
(start 693G321 mcgs Vs ﬁnal 631G424 mcgs) was signiﬁcant
(PZ0.027*) after a follow up of 2.2G1.6 years. Two patients with
abnormal responses experienced adrenal crises, but none in the
normal or suboptimal groups. Conclusion: Treatment with daily
hydrocortisone in modest doses is compatible with HPA recovery.
Table 1.
Characteristics

Sub optimal

Abnormal

Total numbers (113)[M]
Age in years at ﬁrst test -mean (SD)
F/U in Years -mean (SD)
Steroid dose in MCGS Mean (SD)
Average tests/person
Normalisation or improvement (%)
Worsening or no improvement (%)
No Follow up test (% of this group)

58 [39]
10.5 (3.3)
1.5 (1.6)
689 (289)
2.2
23/38 (61%)
15/38 (39%)
20 (34%)

13 [10]
9.8 (3.7)
1.0 (1.5)
754 (260)
2.1
5/7 (71%)
2/7 (29%)
6 (46%)
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Adrenal Dysfunction in HIV-Exposed Uninfected
Infants Receiving Ritonavir-Boosted Lopinavir,
an HIV Protease Inhibitor, for the Prevention of
Breastfeeding HIV Transmission. An ANRS 12174
Substudy
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Michaela Hartmannc,d, Chipepo Kankasag,h, James Tumwinen,o,
Kathleen Labordea,b, Justus Hofmeyri, Roselyne Vallol,m,
Nicolas Nagotl,m, Thorkild Tylleskärj,k, Philippe Van de Perrel,m,
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Ouagadougou, Burkina Faso; fUniversity of Ouagadougou, Ouagadougou, Burkina Faso; gUniversity Teaching Hospital, Lusaka,
Zambia; hUniversity of Zambia, School of medicine, Lusaka,
Zambia; iCecilia Makiwane Hospital, East London Hospital
Complex, East London, South Africa; jCenter for International
Health, Bergen, Norway; kUniversity of Bergen, Bergen, Norway;
lINSERM U1058, Montpellier, France; mUniversité Montpellier,
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Background: We recently demonstrated that both ritonavirboosted lopinavir (LPV/r) and lamivudine (3TC, a nucleoside
analogue) given to breastfed infants can reduce the risk of post
natal HIV transmission (ANRS 12174 trial; Nagot, Lancet 2016).
In another setting we previously showed the occurrence of adrenal
dysfunction in newborn perinatally exposed to LPV/r leading to
acute adrenal insufﬁciency in premature babies (Simon, JAMA

72

2011). Objective and hypotheses: Within the ANRS 12174 trial,
the administration, randomly assigned, of LPV/r as a monotherapy prophylaxis up to one year in exposed uninfected infants,
as compared to 3TC, offered a unique opportunity to study the
potential adrenal impact of LPV/r in infants. Method: According
to protocol and ethical authorizations, frozen serum samples
collected at Week 6 (W6) and Week 26 (W26) from infants
enrolled in Burkina Faso were blindly analyzed using steroid
proﬁling by GC-MS. Results: 96 infants (LPV/r: 49, 3TC: 47)
samples were analyzed. A marked increase of dehydroepiandrosterone (DHEA) was observed in LPV/r exposed infants as
compared to 3TC (median (IQR)): 3.0 (1.6–4.8) vs 1.4 (0.5–3.5)
at W6 and 0.4 (0.0–0.8) vs 0.1 (0.0–0.3) ng/ml at W26 respectively,
both P!0.001). In infants with high DHEA level at W6 (O 5 ng/ml
(nZ11)), other adrenal hormones were also signiﬁcantly increased
as compared with 38 with DHEA!5). Conclusion: In comparison with lamivudine, LPV/r exposure during the ﬁrst year of life is
associated with a signiﬁcant, early adrenal dysfunction sustained
during exposure. This effect may result from the interactions
between LPV/r and the immature infant’s adrenal and/or an
increased ACTH like effect. Further analyses on samples collected
after LPV/r discontinuation are pending. There was no difference
in severe adverse events incidence between the two treatment
groups in the entire cohort (nZ1236), but subtle impact on
growth and genital development are actively monitored.

RFC2.1

25-OH-Vitamin D Status in a Pediatric Population of
Subjects Affected By Prader-Willi Syndrome
Compared to Matched Obese Controls
Danilo Fintinia, Stefania Pedicellib, Sarah Bocchinia, Carla Bizzarrib,
Graziano Grugnic, Marco Cappab, Antonino Crinoa
aAutoimmune Endocrine Diseases Unit, Unit of Endocrinology and
Diabetes, Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy;
bUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; cItalian Auxological Institute,
Piancavallo (Verbania), Italy

Background: Obesity is usually correlated with a higher
prevalence of 25OH vitamin D (25OHD) deﬁciency. This might be
due to either volumetric dilution of vitamin D in the large fat mass
or its increased uptake by adipose tissue. To our knowledge, a
systematic study on 25OHD levels in Prader-Willi syndrome
(PWS), a genetic disorder associated with severe obesity, is not
available. Objective and hypotheses: To analyze the 25OHD
values in a population of pediatric PWS in comparison with a
group of obese controls (CNT), highlighting the possible
correlation with fat mass and GH therapy (GHT). Methods: 52
PWS (25 males) and 111 CNT (57 males), gender-, age- and BMISD matched were included. None of them was on calcium or
vitamin D, while 20 PWS were undergoing GHT. Results: 16 PWS
(30.7%) and 27 CNT (24.3%) had low 25OHD level (PZNS).
Mean 25OHD was 28.9G12.5 in PWS GHT vs 26.9G12.6 ng/ml
in no GHT (PZNS). The more relevant ﬁndings are reported in
the table. Univariate analysis (Pearson’s) showed in both groups a
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negative correlation between 25OHD and fat mass% (FM%) (PWS
rZK0.0308; PZ0.031; CNT rZK0.200; PZ0.04). In the group
of PWS, GHT was correlated with lumbar Z score (rZ0.382;
PZ0.005). Conclusion: Our data showed that PWS had similar
values of 25OHD compared to CNT. As already described, FM
seems to be the only parameter inﬂuencing 25OHD levels. Finally,
GHT does not seem to inﬂuence 25OHD metabolism in PWS.
Table 1.
Age (yrs)
BMI SD
Pubertal stage
(Tanner)
Calcium (mg/dl)
Phosphorus
(mg/dl)
PTH (pg/ml)
25OH vitD
(ng/ml)
Lumbar Z score
FM%

PWS

CNT

13.1G3.4
2.2G1.9
2.1G0.8

12.9G1.9
2.1G0.5
2.8G1.1

NS
NS
0.05

9.7G0.4
4.5G0.6

9.8G0.4
4.5G0.5

NS
NS

42.3G26.6
27.6G12.6

44.7G16.2
28.3G12.9

NS
NS

0.59G1.1
40.9G4.3

0.002
0.05

K0.03G1.3
42.9G8.2

P

RFC2.2

Duration of Exclusive Breastfeeding: ‘Game Changer’
in a Sex-Speciﬁc Association Between Cord Vitamin D
Status and Infant Linear Growth
Anna Mathilde Egelund Christensena, Signe Beck-Nielsena,b,
Christine Dalgårda,c, Søs Dragsbæk Larsena, Sine Lykkedegnb,
Henrik Thybo Christesena,b
aUniversity

of Southern Denmark, Odense, Denmark; bHans
Christian Andersen Childrens Hospital, Odense University Hospital,
Odense, Denmark; cEnvironmental Medicine, Institute of Public
Health, Odense, Denmark

Background: Vitamin D deﬁciency in children clinically
manifests as rickets causing growth impairment and bowing of the
long bones, potentially increasing the ratio between crown-rump
length and length (CRL:L) or sitting height and height (SH:H).
Objective and hypotheses: We investigated whether CRL:L in
19-months-olds and SH:H in 36-months-olds were lower with
higher cord 25hydroxyvitamin D (25OHD). Method: Participants
were included from the population-based prospective motherchild cohort, Odense Child Cohort, with inclusion of healthy
singletons with available 25OHD and CRL:L or SH:H measures.
Multiple linear regression was stratiﬁed by sex a priori and
adjusted for pre-pregnancy body mass index, smoking during
pregnancy, maternal ethnicity, season of blood sampling and child
age. Postnatal adjustment included vitamin D supplementation
and duration of exclusive breastfeeding. Results: We included 520
participants (239 girls, 281 boys) at 19 months; and 989 children at
36 months (468 girls, 521 boys). Median (IQR) cord 25OHD was
48 (34.0–62.4) nmol/l. With every 10 nmol/l increase in cord
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25OHD in boys, CRL:L increased 0.0008 (PZ0.03) and SH:H
increased 0.0004 (trend, PZ0.07). Boys with cord 25OHD in Q4
had a 0.005 higher CRL:L (PZ0.02) and a 0.003 higher SH:H
(PZ0.002) than boys in Q1. Post hoc regressions showed that subischial leg length decreased 0.1 cm with each 10 nmol/l increase
in 25OHD (PZ0.002, 19 months and PZ0.01, 36 months).
Adjustment for duration of exclusive breastfeeding eliminated the
association between 25OHD and CRL:L while a trend remained in
SH:H (0.0000, PZ0.07). No such associations were found in girls.
Conclusion: While cord 25OHD associated with longitudinal
growth in boys, adjustment for breastfeeding eliminated this
association at 19 months. Sex-speciﬁc patterns deserve further
investigation.

RFC2.3

Cord Vitamin D is Inversely Associated with Systolic
and Diastolic Blood Pressure in 3-Year-Old Girls,
but not in Boys
Søs Dragsbæk Larsena, Christine Dalgårdb, Mathilde
Egelund Christensena, Louise Bjørkholt Andersenc, Sine Lykkedegnc,
Henrik Thybo Christesenc
aUniversity

of Southern Denmark, Odense C, Denmark;
of Environmental Medicine, University of Southern
Denmark, Odense C, Denmark; cH.C. Andersen Children’s Hospital,
Odense University Hospital, Odense C, Denmark
bDepartment

Background: Vitamin D may have cardio-protective properties due to its biological actions. In children, observational studies
linking actual vitamin D level and blood pressure have yielded
conﬂicting results. Whether early life vitamin D exposure may
elicit a programming effect on later systolic blood pressure (SBP)
and diastolic blood pressure (DBP) needs further investigation.
Objective and hypotheses: We investigated whether higher
levels of cord 25-hydroxyvitamin D (25OHD) correspond to lower
SPB and DBP in 3 year-old children in the prospective,
population-based birth cohort Odense Child Cohort (OCC).
Method: Of children included from OCC, we included singletons
with data on cord 25OHD and blood pressure. SBP and DBP were
measured using a Welch Allyn device with appropriate size cuffs.
Multiple linear and logistic regression models were applied
adjusted for maternal educational level, season of birth and child
height, weight and age. All models were a priori stratiﬁed by sex.
25OHD was applied as a continuous variable and grouped by
study-speciﬁc median levels. Results: In 1110 children (530 girls,
580 boys) median (IQR) 25OHD was 46.3 (32.0;61.0) nmol/l; SPB
100.0 (95.0;105.0) mmHg; DBP 62.0 (59.0;66.0) mmHg. Adjusted
analyses showed: In girls, SBP was 0.7 mmHg lower (PZ0.001)
and DBP was 0.4 mmHg lower (PZ0.016) for every 10 nmol/l
increase in cord 25OHD. Furthermore, girls with 25OHD levels
O50 th percentile had 2.5 mmHg lower SBP (PZ0.002) and
1.7 mmHg lower DBP (PZ0.009) than the girls with levels !50p.
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Moreover, the odds of having a blood pressure O90p were reduced
with higher cord 25OHD (SBP; OR 0.97 (0.95–0.99), PZ0.004;
25OHDO50p vs!50p OR 0.36 (0.15–0.85), PZ0.02, DBP; OR
0.98 (0.96–1.00), PZ0.045). No associations were observed in
boys. Conclusion: SPB and DBP were signiﬁcantly lower with
higher levels of cord 25OHD in 3- year-old girls, but not in boys.
This sex-speciﬁc pattern deserves further studies.

RFC2.5

Growth Patterns and Fractures in Boys with
Duchenne Muscular Dystrophy: Insights from Over
800 Boys in the UK North Star Cohort
Shuko Josepha,b, Katherine Bushbyc, Michela Guglieric,
Iain Horrocksb, S Faisal Ahmeda, S C Wonga
aDevelopmental Endocrinology Research Group The Royal Hospital
for Children, Glasgow, UK; bPaediatric Neurosciences Rsearch
Group The Royal Hospital for Children, Glasgow, UK; cInstitute of
Human Genetics International Centre for Life Newcastle University,
Newcastle, UK

RFC2.4

Results of Orthopaedic Surgery in Children with
X-Linked Hypophosphatemic Rickets (XLHR)
Aliette Gizarda, Anya Rothenbuhlerb, Zagorka Pejinc,
Georges Finidoric, Christophe Glorionc, Benoit de Billya,
Agnès Linglartb, Philippe Wicartc
de Besançon, Besançon, France; bAPHP, CMR CalciumPhosphore, Bicêtre Paris Sud, Le Kremlin Bicêtre, France; cAPHP,
Necker-Enfants Malades, Paris, France
aCHU

Background: XLHR is due to mutations in the PHEX gene
leading to unregulated production of FGF23, hence hypophosphatemia and decreased renal 1,25OH-vitamin D hydroxylation.
Amongst other features, XLHR is characterized by leg bowing of
variable severity. Phosphate supplements and oral 1,25OHvitamin D, partially or, in some cases, fully restore the limb
straightness. For severe or residual limb deformities, orthopaedic
surgery may be recommended. Objective: To retrospectively
assess the results of surgical limb correction in XLHR children.
Methods: We analysed the relapse incidence and the post-surgical
complications in 49 XLHR children (19M, 30F) bearing a PHEX
mutation (mean age at diagnosis 5.6 years (G6.5)) who underwent
at least one leg surgery. Results: At ﬁrst surgery, the mean age was
13.4 years (G5.0), 70% of the patients had a genu varum. Except
for 3 transient epiphysiodeses, most surgical corrections were done
through osteotomies. 14/49 (29%) of the patients relapsed after the
1st surgery. The age at surgery was inversely correlated with the
risk of relapse. The number of additional surgeries signiﬁcantly
decreased with age (2.0 (G0.9), 1.7 (G0.9) et 1.2 (G0.35) in
children !11 years, between 11 and 15, and O15 years; P!0.001).
Above the age of 11 years, patients having a good metabolic
control of the rickets (normal alkaline phosphatases) seem to
present with a lower incidence of relapse (28% vs 44% in
children!11 years). 20% of the patients had complications
(different from the recurrence of the bony deformity) including
pseudarthrosis, infection or fractures. Conclusion: We report here
the largest series of surgical procedures in XLHR. Our results
conﬁrm that phosphate supplements and vitamin D analogues
therapy is the ﬁrst line of treatment in XLHR to correct the leg
bowing. Early surgeries are associated with a high risk of relapse of
the limb deformity. Such procedures should be recommended, as a
multidisciplinary decision, only in patients with severe distortion
leading to mechanical joint and ligaments complications, or for
residual deformities once growth plates are fused.
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Background: There is little information on growth and
fractures in boys with Duchenne Muscular Dystrophy (DMD).
Objective & hypotheses: To determine the extent of growth &
skeletal morbidity in a contemporary cohort of DMD in the UK.
Method: Clinical details of 832 boys with DMD in the North Star
database (2006–2015) from 23 centres were analysed following
categorisation into ﬁve age groups: A:!5 years (n, 113), B:5–7.9
years (384), C:8–10.9 years (421), D:11–13.9 years (299) and E:O14
years (160). Results: Proportion of boys on glucocorticoids (GC)
ranged from 36% in GrpA to 88% in GrpC. Proportion of nonambulant boys was 26% in GrpD to 56% in GrpE. Of the 46
GC-naı̈ve boys in GrpA, 10/46 (22%) had height standard
deviation score (HtSDS)!K2.0. Median HtSDS in GrpE was
K1.8 (K4.9,1.0) with 48% !K2.0SD. The difference between the
HtSDS of boys on GC and not on GC was only signiﬁcant in Grp
B, D and E (P!0.05). The number of boys with new reports of all
fractures in the ﬁve groups were 7(6%), 23(7%), 51(12%), 52(17%),
31(19%), respectively. New symptomatic vertebral fractures (VF)
were reported in Grps B-E: 2/384 (0.5%), 7/421 (1.7%), 6/299
(2.0%) and 8/160 (5%), respectively. Compared to VF, back pain
was more commonly reported in GrpB-E: 16/384 (4%), 46/421
(11%), 42/299 (14%) and 29/160 (18%), respectively. Although
there were no symptomatic VF in GrpA, asymptomatic VFs were
reported in two boys, aged 4.0 and 4.9 years, who were treated with
GC for only 0.5 and 1.0 year, respectively. Conclusion: In the
largest cohort of boys with DMD to date with height and fracture
data, short stature was already evident in 22%of young GC-naı̈ve
boys and its pathophysiology needs further investigation. VF are
present across the age spectrum and the relationship between back
pain and VF in this age group requires further exploration.

RFC2.6

Combining COLD and MAMA-PCR Real Time Taqman
Tecniques to Detect and Quantify the R201 GNAS
Mutation Causing McCune-Albright Syndrome
Luisa de Sanctisa, Massimiliano Bergalloa, Ilaria Gallianoa,
Paola Montanaria, Daniele Tessarisb, Patrizia Matarazzob
aDepartment of Public Health and Pediatric Sciences, University of
Torino, Torino, Italy; bSSCVD Pediatric Endocrinology and
Diabetology, University of Torino, Torino, Italy
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Background:
McCune-Albright
syndrome
(MAS;
OMIM#174800) is a rare disorder hallmarked by the triad ﬁbrous
osseous dysplasia, cafè-au-lait skin spots and endocrine hyperfunctions, usually peripheral precocious puberty. It is caused by
post-zygotic activating mutations at R201 codon of the GNAS
gene, which lead to a somatic mosaic state; the clinical
manifestations of MAS are highly heterogeneous due to variability
of mutation abundance among affected tissues. Objective and
hypotheses: To improve the mutational detection rate and to
quantify the presence of R201 GNAS mutation in different DNA
samples from MAS patients. Method: COLD and MAMA-PCR
real time taqman techniques have been combined to search for the
R201 mutation in the genome DNA from blood or affected tissues
of previously molecular characterized MAS patients and controls.
The ability of this new method in providing quantitative data was
tested in a serial dilution of wildtype, R201H or R201C cloned
plasmid DNA samples; the mutant abundance was then measured
by spectrophotometry. Results: A linear correlation between true
mutant abundance and relative mutation abundance (proportion
of sequence reads containing the mutation) was observed until
2.5%, indicating reliable quantiﬁcation of both R201H and R201C
mutations (0.984 and 0.987, respectively). The assay sensitivity was
determined by the lowest standard dilution consistently detectable
in replicates at a frequency of 100% and it was found to be 0.05%
for both mutations, similar to previously described molecular
methods (PNA 1%, NGS 0.03% and for PNA-NGS 0.01%).
Conclusion: Our results indicate that the COLD-MAMA-PCR
real time approach is an efﬁcient method for the enrichment of
unknown mutant alleles poorly represented in DNA samples and
that it can be applied to identify the degree of the R201 change
distribution in different tissues from MAS patients for which the
clinical course of the disease could correlate with the mutation
abundance in each affected tissue.

RFC2.7

Effect of Paternal Loss-of-Function Mutations of GNAS
on Growth During the Childhood: A Role for XL
Lea Chantal Tran, Anne-Claire Brehin, Nicolas Richard,
Marie-Laure Kottler
CMR Phosphorus and Calcium, Department of Genetics, Caen
University Hospital, Caen, Normandy, France

Background: Heterozygous GNAS inactivating mutations
cause pseudohypoparathyroidism type Ia (PHP-Ia) when maternally inherited and pseudopseudohypoparathyroidism (PPHP)
/progressive osseous heteroplasia when paternally inherited.
Mutations on the paternal, but not the maternal, GNAS allele
are associated with intrauterine growth retardation (IUGR).
Moreover, birth weights were lower with paternal GNAS
mutations affecting exons 2–13 (including XL and Gas) than
with exon 1/intron 1 (limited to Gas) mutations suggesting a role
for XL in fetal growth. (Richard et al, 2013). Objective and
hypotheses: To assess the growth during childhood according to
the mutation location. Method: We conducted a retrospective
study in patients with paternal mutations on either exon 1 (group
1: nZ9) or exons 2–13 (group 2: nZ19). Weight (W) and height
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(H) were compared to sex-speciﬁc OMS reference charts. Data
were gathered into three groups depending on the age. Results
were expressed as the mean of Z-score. Results: Weight: The
difference between groups 1 and 2 disappeared after birth. Despite
being born with a severe IUGR, patients displayed weight-for-age
values within the normal range (from K2 to C2 SD) after 10
years. Height: Patients from both groups are smaller compared to
the OMS control references. Interestingly patients of group 2
remained signiﬁcantly smaller than patients of group 1 (Table 1).
Conclusion: Our results conﬁrm a role for XL in the regulation of
foetal growth. After birth, the patients recovered a normal weight
during the ﬁrst few years. Our data implicate a role for the paternal
imprinting in the height in these patients.
Table 1.
Age
range

Group 1 (number of data)

Group 2 (number of data)

(months)

[quartile 1; quartile 3])

[quartile 1; quartile 3])

P-value

0–24

K2.0 (32, [K3.1;K1.2])

K3.1 (26, [K3.7;K2.1])

NS

24–120

K1.4 (10, [K1.5;K1.3])

K1.0 (41, [K2.1;K0.1])

NS

O120

K1.0 (12, [K1.2;K0.1])

K1.5 (29, [K2.3;K0.6])

!0.05
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Final Heights and BMI in Patients Affected with
Different Types of Pseudohypoparathyroidism
Patrick Hannaa, Giovanna Mantovanib, Virginie Grybekc,
Harald Jüppnerd, Anne-Claire Brehine, Marie-Laure Kottlerg,
Anya Rothenbuhlerh, Agnès Linglarti
aINSERM Bicêtre Paris Sud, Bicêtre Paris Sud, France; bMD, PhD,
University of Milan, Milan, Italy; cPhD, INSERM Bicêtre Paris Sud,
Bicêtre Paris Sud, France; dMassachusetts General Hospital and
Harvard Medical School, Boston, USA; eMD, University Hospital
and CMR Calcium-Phosphore, Normandy University, Caen, France;
fMD, PhD, University Hospital and CMR Calcium-Phosphore,
Normandy University, Caen, France; gMD, APHP, CMR CalciumPhosphore, Bicêtre Paris Sud, France; hMD, PhD, OSI Araba
University, Vitoria-Gasteiz, Spain; iMD, PhD, INSERM and APHP,
CMR Calcium-Phosphore, Bicêtre Paris Sud, France

Background: Pseudohypoparathyroidism type 1A (PHP1A)
and PseudoPHP are caused respectively by maternal and paternal
mutations involving those GNAS exons that encode the alphasubunit of the stimulatory G protein (Gsa). Common to different
forms of PHP1B is a loss-of-methylation (LOM) at one or several
maternal GNAS exons, which likely reduces Gsa expression in
certain tissues. In most autosomal dominant PHP1B variants (ADPHP1B), LOM is restricted to exon A/B and usually patients carry
deletions affecting imprinting control elements; in contrast,
sporadic PHP1B patients (sporPHP1B) display broad LOM at
GNAS, yet lack deletions in the vicinity of this complex locus.
PseudoPHP and, albeit to a less extent, PHP1A patients present
with foetal and postnatal growth retardation, while PHP1B
patients show with considerable overgrowth at birth. Objective
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and methods: Compare the ﬁnal heights (patients O18 years)
and BMIs of 121 female (F) and 81 male (M) patients affected
either by PHP1A (nZ72), PseudoPHP (nZ26), AD-PHP1B
(nZ33), or sporPHP1B (nZ71). Results: Median of ﬁnal heights
and BMIs of each cohort (Table 1). BMIs of females affected by
PHP1B were higher than those of males. sporPHP1B patients (F:
nZ31; M: nZ32): 1.2 vs 0.3, PZ0.0001; AD-PHP1B patients (F:
nZ17; M: nZ10): 1.8 vs 0.7, PZ0.16. 52 and 16% of the female
PHP1B patients are overweighed (z-BMIO1.0) or obese (z-BMIO
2.0), respectively. Conclusion: As previously described, patients
with mutations in the coding sequence of GNAS have much
reduced adult heights. Obesity was encountered only in PHP1A,
not in PseudoPHP. Despite being born macrosomic, patients with
LOM at the GNAS locus attained a normal ﬁnal height and a
normal BMI, suggesting a particular important role of GNAS in the
regulation of foetal growth.

Table 1.

Height
z-score (SD)
BMI
z-score (SD)

PHP1A

PseudoPHP

sporPHP1B

AD-PHP1B

K2.8 (1.2)

K2.9 (1.5)

K0.3 (1.1)

K0.3 (1.4)

1.3 (1.4)

0.6 (1.7)

0.7 (1.3)

0.8 (1.9)

RFC3.1

Endocrinopathy in Childhood Intracranial Germ Cell
Tumours is Predicted by Disease Location not
Treatment: 30 year Experience from a Single Tertiary
Centre
Joana Serra-Caetanoa, Eftychia Dimitrakopouloua, Ash Ederiesb,
Kim Phippsc, Helen Alexandra Spoudeasa
aNeuroendocrine Division, London Centre for Paediatric Endocrinology, Great Ormond Street (GOSH) and University College
London (UCLH) Hospitals, London, UK; bDepartment of Neuroradiology, Great Ormond Street Hospital for Children, London, UK;
cDepartment of Neurosurgery, Great Ormond Street Hospital for
Children, London, UK; dDepartment of Paediatric/Adolescent
Oncology, University College London Hospitals, London, UK

Background: Childhood pineal and/or suprasellar intracranial
germ cell tumours (IGCT) are highly curable (O90%) with
neuraxial radiation alone; international (SIOP) trials have aimed
to decrease late radiation-induced neuroendocrine morbidity by
substituting chemotherapy. However, without longitudinal study,
disease and treatment contributions to long term outcomes remain
unknown. Objective: To deﬁne tumour and treatment factors
implicated in neuroendocrine morbidity across 2 patient cohorts:
Group A (nZ20) treated with neuraxial radiation alone; and
Group B (nZ26) with adjuvant chemotherapy/reduced ﬁeld
radiation between 1.1.83 and 31.12.14. Method: Retrospective
longitudinal case note review of all conﬁrmed IGCT cases.
Nonparametric paired analyses and Kaplan Meier statistics were
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used to compare Endocrine Morbidity scores (EMS) and
longitudinal evolution of pituitary endocrinopathies (EEFS),
correlated with tumour location tumour 3D-volume (nZ28)
with TK-SNAPv3.2.0 software and treatment type. Results: 46(26
Male) patients aged median(range) 10.4(5.1–17.6) years presented
with symptom duration of 0.4(0–2.5) year and were followed for
6.5(0.7–24.4) years. The 19 with pineal (P) tumours tended to
present quicker (0.4G0.7 vs 0.9G1.3 months; pNS) and had fewer
pituitary deﬁcits (P!0.0001) than the 16 suprasellar (S) tumours,
despite smaller volume disease (PvsS:1.2 cm3 (0.2–11) vs 4.6 cm3
(1.0–13.9), pNS). 37 had surgery (10 only biopsy). 18/24
suprasellar cases (of whom 5 were bifocal (B)) presented with
DI, and 2 others were pineal with hypothalamic involvement
(P!0.0001). A further 6 (4 suprasellar) developed DI after
surgery. Neither surgery nor treatment type (GpAvsGpB) reduced
pituitary deﬁcits, visual or educational outcomes, or BMIsds
increase, though renal (nZ2), hearing (nZ2) and cardiac (nZ1)
toxicity was only observed in chemotherapy (GpB), despite shorter
follow up (3.70.2–24.4) vs 7.4(2.8–12.7) years, PZ0.013).
Conclusion: In patients with IGCT, tumour location dictates
symptom duration and ultimate endocrinopathies. The latter are
frequent (89%), multiple (69%), especially in suprasellar disease
(P!0.0001) but are not inﬂuenced by treatment. Hence
substituting chemotherapy for neuraxial radiation is unlikely to
improve these outcomes, newer treatments may well add
peripheral toxicity.

RFC3.2

Subfertility After Chemotherapy in PNET Tumours:
34 year Experience from a Single Centre (1980–2013)
Joana Serra-Caetanoa, Soumya Pandalaib, Kim Phippsc,
Helen Alexandra Spoudeasa
aNeuroendocrine Division, London Centre for Paediatric Endocrinology and Diabetes, Great Ormond Street and University
College Hospitals, London, UK; bUniversity College London,
Medical School, London, UK; cDepartment of Neurosurgery, Great
Ormond Street Hopsital, London, UK

Background: PanEuropean(SIOP) trials of treatment for
childhood brain cancers (medulloblastomas/PNET) showed a
5% survival advantage with ‘sandwich’ gonadotoxic chemotherapy
(CT) over surgical excision, neuraxial radiation and tumour boost
(RT) alone. But this was tempered by a reduced quality of survival
at 7 years. Objective: To assess the long term prevalence of
subfertility after CT with/without neuraxial radiation. Methods:
Retrospective longitudinal case note review of all patients
diagnosed with intracranial PNETs between 1.1.1980 and
31.12.2013 and follow-up O1year. Data on treatment, relapse,
gonadotrophin levels, puberty and (in girls) estrogen/HRT
replacement were collected from diagnosis. Time to, and crosssectional rates of, subfertility (FSHO15 IU/l and/or HRT use) at
last follow-up were compared between patients groups with (A)
and without (B) CT. Results: 158/284 with available fertility data
were 6.5G2.7 (2.6–9.9) years at diagnosis and 16.3 (2.3–29.7)
years after 9.5G4.6 (1.3–22.1) years follow-up; 64(40%) were
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female and 22(20%) were infants (12 female). At last assessment,
95(60%) had CT (88(56%) of whom additional RT) and 62(40%)
had RT alone (2 with CT only are not further discussed).
36/158(23%), being girls 25(69%)(P!0.0001), had evidence of
subfertility at 12.1G4.7(1.72–16.54) years, whilst a further 26/158
(16.5%) were still under 10 y at last visit. Patients given CT had
greater subfertility rates than those with radiation alone (30/95–
31.6% vs 6/62–9.7%, PZ0.001) and those on infant protocols
(5.21G4.41 y vs 13.41G3.70 y, P!0.0001 demonstrated this
earlier. None had gonadotropin deﬁciency. Conclusion: CT in
the intracranial PNET treatment protocol signiﬁcantly increased
the prevalence of subfertility in children, which is especially
evident in females and in infant protocols. This is likely to increase
with time. By contrast, gonadotropin deﬁciency is not a radiation
consequence despite even at a long 9.5 y follow-up. Pretreatment
fertility preservation should be considered in adolescent boys,
families should be warned of likely subfertility and need for
routine endocrine referral for pubertal assessment.

blindness (OR: 3.5 (95% CI: 1.2–10); PZ0.02) were risk factors
for developing PHD. Prematurity was protective (OR: 0.1 (95% CI:
0.0–0.7); PZ0.02). Conclusion: We described the largest cohort of
patients with ONH in Canada and report the ﬁrst regression model
that identiﬁes predictors for developing PHD in patients with ONH.
Prematurity was protective, a novel ﬁnding that requires more
research. Next steps are to further develop our prediction model by
validating these ﬁndings against a larger cohort of patients with
ONH.

RFC3.4

Children and Adolescents with Severe TBI can
Develop Late Pituitary Dysfunction Independently of
the Results of the First Pituitary Evaluation
Yamina Dassaa, Personnier Claired, Crosnier Helened,
Chevignard Mathildeb, Bourgeois Mariec, Viaud Magalia,
Polak Michela,e
aUnité

RFC3.3

Unraveling the Link between Optic Nerve Hypoplasia
and Pituitary Hormone Dysfunction
Naseem Alyahaywia,b, Kiera Dheenshawb, Maryam Aroichaneb,
Nazrul Islamb, Shazhan Amedb
aKing

Abdulaziz University, Jeddah, Saudi Arabia; bUniversity of
British Columbia, Vancouver, Canada

Background: Optic nerve hypoplasia (ONH) is a congenital
condition with high morbidity. Many children with ONH will
develop pituitary hormone dysfunction (PHD), but it is unknown if,
or when, this will occur. Objective and hypotheses: Our primary
objective was to identify the type, timing and predictors of PHD in
children with ONH to help guide the necessity and frequency for
pituitary hormone testing. Method: A retrospective chart review
was conducted; demographic, prenatal, neurobehavioural, radiologic, hormonal and ophthalmologic data were collected.
Descriptive statistics were utilized (i.e. means, medians, proportions,
Chi-Squared) and multiple regression modeling identiﬁed clinical
predictors for PHD. Results: 254 pediatric patients with ONH were
seen at the BC Children’s Hospital endocrinology clinic between
1975–2014. Of these, 146 met eligibility criteria, of which 71 (49%)
had PHD. Thyroid stimulating hormone (76%) and growth
hormone (72%) deﬁciency were most common. The median age
at diagnosis of the ﬁrst PHD and median time from diagnosis of
ONH to ﬁrst PHD was 0.8 years (IQR 2.9) and 0.3 years (IQR 1.7),
respectively. Among ONH patients with PHD, 80% developed their
ﬁrst PHD by 5 years of age and 90% by 5 years after diagnosis of
ONH. On multivariate regression analysis, bilateral ONH (odds
ratio (OR) 2.8 (95% CI:1.0–7.8) PZ0.04)), posterior pituitary
abnormalities (OR: 18.4 (95% CI: 3.4–98.6); PZ0.001), and
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d’Endocrinologie, Gynécologie et Diabétologie Pédiatrique,
Hôpitakl Necker Enfants Malades, APHP, Université ParisDescartes, PARIS, France; bService de Rééducation neurologique,
Hôpitaux de Saint-Maurice, Saint Maurice, France; cService de
Neurochirurgie Pédiatrique, Hôpital Necker Necker Enfants
Malades, APHP, Université Paris-Descartes, PARIS, France; dService
de Pédiatrie, Centre Hospitalier Intercommunal de Poissy-St
Germain-en-Laye, Poissy- Saint-Germain-en-Laye Hospital, France;
eINSTITUT IMAGINE, Paris, France

Background: Traumatic brain injury (TBI) is common in
childhood and can induce pituitary defects. Long-term endocrine
consequences are missing. Objective and hypotheses: To
determine in a prospective way if pediatric patients with a
personal history of TBI developed long term pituitary deﬁciency
independently of the results of the early hormonal investigation.
Method: Prospective follow-up of an initial cohort of subjects
(0–15 years old) with a personal history of severe TBI1. Clinical
and hormonal evaluation at inclusion (ﬁrst year after TBI) and at
last visit. Results: In total of 37 patients are actually included in
the follow-up (29 boys, median age: 13.4 years (yrs), 5.3 to 20.9).
Median duration of follow-up was 5.9 yrs (3.9 to 7.1). 20/37 had
normal pituitary function at ﬁrst evaluation (group 1) and 17/37
had GH deﬁciency (GHD) (group 2). In group 1, one patient
developed GHD requiring substitution (10 yrs of age - 5.1 yrs post
TBI) and one girl developed precocious puberty (PP) (7.8–5.8 yrs
post TBI). In group 2, 2 patients with biological GHD but regular
growth velocity developed growth failure and had to be treated
(11.9 yrs and 12.3 yrs – 4.3 and 5.1 yrs post TBI) and one boy
developed PP (10 yrs – 6.3 yrs post TBI). No new patients
developed gonadotropic, thyreotropic or corticotrophic deﬁciency
or insipidous diabetes during the follow-up in both groups.
Conclusion: Children with a personal history of TBI can
developed a clinical expression of pituitary dysfunction even
they had normal evaluation one year post-TBI. These results argue
for a prolonged endocrine follow-up of those patients contrary to
reports in adults. Supported in part by Pﬁzer SAS. 1Personnier and
al, JCEM 2014.
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Prospective Dynamic Evaluation of HypothalamoPituitary Function in 30 Cases of Paediatric
Craniopharyngioma, by Hypothalamic Injury and
Treatment; A Single Centre Series
Chiara Guzzettia, Laura Losaa, Nicola Improdaa,
Gloria Panga, Voraluck Phatarakijnirunda, Hoong-Wei Gana,
Richard Haywardb, Kristian Aquilinac, Ash Ederiesa,
Helen A. Spoudeasa
aDepartment of Paediatric NeuroEndocrinology - Great Ormond
Street Hospital, London, UK; bNeurosurgery Department - Great
Ormond Street Hospital, London, UK; cNeuroradiology Department
- Great Ormond Street Hospital, London, UK

Background: Craniopharyngiomas are the commonest
pituitary tumours of childhood. Though benign histologically,
their localisation and invasive tendency can cause signiﬁcant
neuroendocrine morbidity and late mortality. Objective and
hypotheses: To prospectively determine risk factors for
neuroendocrine morbidity by longitudinal survival analysis.
Method: All children with craniopharyngioma newly presenting
to our quaternary centre between 1.8.08-9.5.15 underwent
auxology, basal/dynamic pituitary function and hypothalamic
invasion’s assessment by Paris grade (PG1) at diagnosis with
subsequently 3–6 monthly review. We studied patient, tumour
and treatment factors on progression free survival (PFS2),
endocrine event-free survival (EEFS2), total endocrine morbidity
score (EMS2) using Kaplan-Meier and Cox-regression statistics.
Results: In total of 30(22 M) children of median (range) age
7.6(1.1–17.2) years were followed for 4(0.3–7.4) years. Tumor
volume was 16.1(1.8–193.3)cm3. 13 with presenting hydrocephalus and 11 with cysts required decompression, after which
6/22 with PG2 downgraded (n7-PG1, n3-PG0 unchanged).
Surgical strategy was decompression alone (n12) or with interval
resection (n7, complete(CR) n3), primary resection (n10, CRn5)
or watch/wait (n1). 20 received upfront (n18) or delayed (n2)

IMRT (n7) or proton (n13) radiation; just 5/30(16%) relapsed
5(1.4–5.5) years later. Outcomes: Despite 100% survival and 83.4%
5year PFS, EEFS was 0%. At diagnosis, 17/23(74%) dynamically
assessed had GHD and 4/30(13%) - all intrasellar tumours - had
panhypopituitarism (3 with DI). Post-treatment deﬁcits evolved
hierarchically (Figure). Presenting hydrocephalus was protective
for ACTHD (PZ0.04) and TSHD (PZ0.006) but not for DI
(PZ0.04); complete resection aggravated TSHD (PZ0.007) and
DI (PZ0.005) and transphenoidal resection aggravated GnD
(PZ0.0007 and ACTHD (PZ0.0004). Final EMS correlated
directly with total number (PZ0.02), transphenoidal (PZ0.02)
and resection surgeries (PZ0.0001), but not with PG or radiation
use. Conclusion: The evolving endocrinopathy, typical of
suprasellar tumours is present from diagnosis, worse in small
intrasellar tumours without mass effect and aggravated by surgical
resection, but unaffected by PG or radiation.
1
Puget Neurosurg 106:3–12,2007. 2Gan JCEM 100(10):3787-99,2015.

RFC3.6

Priority Target Conditions of Growth-Monitoring
in Children: Toward Consensus
Pauline Scherdela,b, Rachel Reynaudc, Christine Pietrementd,
Jean-François Salaüne, Marc Bellaı̈chef, Michel Arnouldg,
Bertrant Chevallierh, Jean-Claude Careli, Hugues Piloquetj,
Emmanuel Jobezk, Jacques Cheymoll, Barbara Heudea,
Martin Chalumeaub,m
aINSERM, CRESS U1153, Equipe de recherche sur les Origines
précoces de la santé et du développement de l’enfant (ORCHAD),
Université Paris-Descartes, Villejuif, France; bINSERM CRESS
U1153, Equipe de recherche en Epidémiologie Obstétricale,
Périnatale et Pédiatrique (EPOPé), Université Paris-Descartes, Paris,
France; cSociété Française d’Endocrinologie et Diabétologie Pédiatrique, Université Aix-Marseille, Marseille, France; dSociété de
Néphrologie Pédiatrique, Faculté de médecine de Reims, Reims,
France; eAssociation Française de Pédiatre Ambulatoire, Commission recherche, Gradignan, France; fGroupe Francophone d’HépatoGastroentérologie et Nutrition Pédiatrique, Hôpital Robert-Debré,
AP-HP, Paris, France; gSociété Française de Médecine Générale,
Commission recherche, Orléans, France; hGroupe de Pédiatrie
Générale, Société Française de Pédiatrie, Hôpital Ambroise-Paré,
AP-HP, Boulogne-Billancourt, France; iSociété Française d’Endocrinologie et Diabétologie Pédiatrique, Université Paris-Diderot,
Paris, France; jGroupe Francophone d’Hépato-Gastroentérologie et
Nutrition Pédiatrique, CHU Nantes, Nantes, France; kSociété de
Formation Thérapeutique du Généraliste, Commission recherche,
Paris, France; lCommission Santé publique et Pédiatrie sociale,
Société Française de Pédiatrie, Clichy, France; mHôpital NeckerEnfants malades, Université Paris Descartes et AP-HP, Paris, France

Background: Growth monitoring of apparently healthy
children aims at early detection of severe underlying conditions.
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Strong empirical evidence shows that current practices of growth
monitoring are suboptimal. Practice standardisation with validated tools requires answering two questions: Which conditions
should be targeted? How should abnormal growth be deﬁned?
Objective and hypotheses: To obtain consensus on a short list
of priority target conditions of growth monitoring. Method: The
RAND consensus method involved a panel of appointed experts
from all French academic societies involved in the diagnosis and
management of growth disorders, from primary care providers to
experts in paediatric endocrinology, nephrology and gastroenterology, and members of parent associations. Participants were
asked to select conditions fulﬁlling 4 previously established criteria
[Scherdel, Lancet Diabetes Endocrinol 2016]: an “important health
problem” in terms of their incidence and related morbidity and
mortality, a natural history including a long paucisymptomatic
period during which the main clinical expression was auxological,
a high level of evidence for a relationship between early diagnosis
and a more favourable outcome, and diagnosis criteria that are
both robust and independent of auxological parameters that can
be used to deﬁne abnormal growth. Results: After the ﬁrst two
rounds of consensus, the panel selected 8 conditions: growth
hormone deﬁciency with pituitary stalk interruption syndrome,
Turner syndrome, craniopharyngioma, hypothalamic-optochiasmatic astrocytoma, celiac disease, Crohn disease, renal tubulopathy and chronic renal failure. Conclusion: This national
consensus will now be used to (1) build trans-speciality European
consensus and (2) reﬁne and optimize the current clinical decision
rules proposed to deﬁne abnormal growth.

pituitary MRI abnormalities. Results: Age at diagnosis (11.3G3.1 vs
11.8G2.6years) and gender proportion (female 25% vs 24%) were
similar between patients with or without pituitary abnormalities,
respectively. Most patients (61.5%) had MRI abnormalities (75%
anterior pituitary hypoplasia, 40% thin pituitary stalk, 20% ectopic
posterior pituitary, 7.5% intrasellar arachnoidocele, and one case of
thickened pituitary stalk). After one year of treatment, children with
pituitary anomalies had higher height-for-age Z-score gain (0.50G
0.29 vs 0.34G0.23, PZ0.03) and IGF1-for-age Z-score gain (2.16G
1.87 vs 1.95G1.49, PZ0.89). Furthermore, a positive correlation was
found between the number of anomalies and height-for-age Z-score
gain (rsZ0.35, p!0.01). Patients with thin pituitary stalk (0.59G
0.20, P!0.001) or ectopic posterior pituitary (0.61G0.31, PZ0.04)
had higher height-for-age Z-score gain than children without
pituitary abnormalities (0.34G0.23). During follow-up, ﬁnal height
was reached by 36 (55%) children; those with pituitary anomalies
required less GH dosages than those with normal pituitary (0.030G
0.004 vs 0.032G0.004 mg/kg per day, P!0.001). However, no
differences on height-for-age Z-score gain were found between both
groups. Children with thin stalk had higher ﬁnal height-for-age Zscore gain than those with normal pituitary (1.77G0.94 vs 0.93G
0.60, PZ0.02). Conclusion: Structural pituitary abnormalities were
associated with higher stature improvement during the ﬁrst year of
treatment and lower GH requirements during follow-up. Irrespective
of the etiology, patients with structural abnormalities will need
lifelong follow-up in adulthood owing to the risk of developing other
pituitary hormone deﬁciencies.

RFC3.8
RFC3.7

Pituitary Structural Abnormalities in Idiopathic
Isolated Growth Hormone Deﬁciency
Cardosoa,

Vicentea,

Diasc,

Caetanob,

Luis
Nuno
Inês
Joana Serra
Rita Cardosob, Isabel Dinisb, Margarida Bastosa, Dircea Rodriguesa,
Francisco Carrilhoa, Alice Miranteb
aDepartment of Endocrinology, Diabetes and Metabolism, Centro
Hospitalar e Universitário de Coimbra, Coimbra, Portugal;
bPediatrics Endocrinology Unit, Hospital Pediátrico de Coimbra,
Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal;
cPediatrics Department, Centro Hospitalar de Leiria, Leiria, Portugal

Background: Isolated growth hormone deﬁciency is the most
common pituitary hormone deﬁciency, although the majority of cases
are idiopathic. The presence of pituitary structural abnormalities may
inﬂuence growth hormone (GH) deﬁciency severeness. Objective:
Assess the effect of pituitary abnormalities in idiopathic isolated
growth hormone deﬁciency (IIGHD). Methods: We analysed 65
children with IIGHD and pituitary magnetic ressonance imaging
[MRI] data. Height-for-age and IGF1-for-age Z-scores, and GH
requirements were compared between patients with or without
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Anthropometric and Endocrine Features in Children
and Adolescents with Type 1 Narcolepsy
Virginia Ponziania, Monia Gennaria, Fabio Pizzac,d,
Antonio Balsamob, Filippo Bernardib, Giuseppe Plazzic,d
aS. Orsola-Malpighi University Hospital, Pediatric Unit, Bologna,
Italy; bS.Orsola Malpighi University Hospital - Department of
Medical and Surgical Sciences, University of Bologna, Pediatric Unit,
Bologna, Italy; cDepartment of Biomedical and NeuroMotor
Sciences, University of Bologna, Bologna, Italy; dIRCCS Institute of
Neurological Sciences, Ospedale Bellaria, Bologna, Italy

Background: Childhood NT1 has been associated with
endocrine disorders like obesity and precocious puberty. These
comorbidities may challenge the diagnosis, require tailored treatments
and call for a multidisciplinary approach. Objective and
hypotheses: To evaluate the impact of type 1 narcolepsy (NT1)
on anthropometric and endocrine features in childhood/adolescence,
focusing on weight, pubertal development and growth, and their
follow up in treated and untreated patients. Method: At diagnosis we
collected anthropometric (height, weight, body mass index (BMI)
z-scores), pubertal, metabolic and endocrine data from 72 NT1
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patients and available premorbid anthropometric pediatric clinical
records. Re-evaluation at one-year follow-up was contrasted with
baseline data. Results: We detected a high prevalence of overweight
(29.2%), obesity (25%), metabolic syndrome (18.8%), and precocious
puberty (16.1%), but no signs of growth alterations at the diagnosis.
Weight gain started closely after NT1 onset. At follow-up sodium
oxybate was associated with a signiﬁcant BMI z-score reduction
(K1.29G0.30, P!0.0005) also after correcting for baseline age, sex,
sleepiness, and BMI. Treatment did not inﬂuence growth.
Conclusion: NT1 in children/adolescents induced a rapid weight
gain up to overweight/obesity and precocious puberty without
affecting growth. In our study we found that Sodium oxybate reduces
weight excess in NT1 overweight/obese patients without compromising their growth.

and FGF-2 by HSCs. Conclusion: We propose that adipocytokines at high concentrations, frequently observed in obese
children, might delay maturation of Sertoli cells during puberty
and keep the Sertoli cells in a quiescent state. This may negatively
affect male reproductive function including spermatogenesis and
steroidogenesis in adult life.

RFC4.3

Early Growth Patterns are Associated with Alterations
in Adipocytokine Levels and Fat Distribution
Measured by DXA in 982 Children/Adolescents
Jeanette Tinggaarda,b, Ajay Thankamonyc, Rikke B Jensena,b,
Katharina M Maina,b, Anders Juula,b

RFC4.2

Adipocytokines Delay Pubertal Maturation of
Human Sertoli Cells
Isabel V. Wagnera, Pamela Yangob, Konstantin Svechnikova,
Nan D. Tranb, Olle Södera
aKarolinska Institutet, Stockholm, Sweden; bCenter of Reproductive
Sciences, University of California San Francisco, San Francisco, USA

Background: Obesity and metabolic syndrome related
co-morbidities are increasingly recognized in children. Reproduction is an important target of obesity complications, including
adverse effects on spermatogenesis and steroidogenesis in males.
Adipocytokines are key players in various complications of
obesity. Objective and hypotheses: The aim was to study the
potential effects of adipocytokines on Sertoli cell function and
possibly link the ﬁndings to the observed attenuation of
spermatogenesis in obese males. Method: Testicular biopsies
were obtained from healthy human males (aged 25–45 years).
Highly puriﬁed adult human Sertoli cells (HSCs) were isolated by
ﬂuorescence-activated cell sorting (FACS) using CD90 as a sorting
marker. Cells were cultured and exposed to various concentrations
of adipocytokines (10–1000 ng/ml) for 2–7 days. Gene expression
in Sertoli cells was quantiﬁed by qPCR. Results: Exposure to lower
concentrations (10–100 ng/ml) of adipocytokines for 48 h did not
affect the expression of Sertoli cell-speciﬁc genes. In contrast,
exposure to higher doses of several adipocytokines for 48 h, in
similar levels as found in obesity, increased FSH receptor (FSHR)
expression. CYP26A1 expression in HSCs was downregulated
after exposure to irisin, Nampt and TNFa. Long term treatment
for 7 days of HSCs with higher doses of chemerin, irisin, nampt,
resistin and progranulin signiﬁcantly suppressed FSHR expression
(by 79, 83, 64, 71 and 26%, respectively) and upregulated
CYP26A1 expression (by 48, 90, 126, 126 and 153%, respectively)
as found in the prepubertal state. Further, those same adipocytokines signiﬁcantly attenuated the expression of BMP-4, GDNF, LIF
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aDept. of Growth and Reproduction, University of Copenhagen,
Rigshospitalet, Copenhagen, Denmark; bInternational Center for
Research and Research Training in Endocrine Disruption of Male
Reproduction and Child Health (EDMaRC), Copenhagen, Denmark; cDept. of Paediatrics, Addenbrooke’s Hospital, University of
Cambridge, Cambridge, UK

Background: Early growth trajectories are associated with
childhood BMI and fat distribution as well as adulthood type 2
diabetes. Mechanisms by which early growth determines later
adiposity remain unclear, but the effect may be mediated through
adipocytokines. Objective and hypotheses: We describe the
association between infant growth, adolescent fat distribution and
serum adipocytokines. We hypothesize that poor or rapid early
growth is associated with circulating Leptin and Adiponectin levels
and fat distribution by DXA. Method: A prospective populationbased birth cohort study was performed with anthropometric
measurements at 0, 3, 18 and 36 months of age and follow-up at
8–15 years. Delta (D) growth SDS from 0–3, 0–18 and 0–36
months was calculated. Catch-down and catch-up was deﬁned as
DSDS by more than K0.67 and more than 0.67, respectively. Total
and regional fat percentage was measured by DXA (mean age 11.0
years) in 982 children (426 girls) and serum Leptin and
Adiponectin levels were analyzed. Leptin-to-Adiponectin ratio
was calculated as a measure of insulin resistance. Tanner Stage and
age were included as covariates. Results: Early weight changes at
each age interval (Dweight SDS, catch-up in weight, but not catchdown) were associated with android and gynoid fat% SDS
(Dweight SDS: bZ0.1, catch-up: bZ0.3) and android-to-gynoid
ratio (Dweight SDS: bZ0.01, catch-up: bZ0.02) in both sexes (all
P!0.05). Furthermore, Dweight SDS 0–18 and 0–36 months was
associated with Leptin levels and Leptin-to-Adiponectin ratio
(both bZ0.04, P!0.05), but not with Adiponectin levels. Android
fat% SDS was positively associated with Leptin-to-Adiponectin
ratio (girls: bZ27%, boys: bZ20%, both P!0.05) whereas gynoid
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fat% SDS was inversely associated with Leptin-to-Adiponectin
ratio in girls (bZK23%, P!0.05), but not boys (bZK3%,
PZ0.85), independently of total fat% SDS. Conclusion: Early
weight gain predisposes to more abdominal than gluteofemoral fat
deposition around puberty along and increased Leptin-to-Adiponectin ratio, reﬂecting altered fat metabolism.

RFC4.4

Metabolic Syndrome Markers Correlate with Gut
Microbiome Activity in Children Born Very Preterm
Valentina Chiavarolia,b, Thilini N Jayasinghea, Cameron Ekblada,
José Derraika, Paul Hofmana,b, Justin O’Sullivana,b, Wayne Cutﬁelda,b
aLiggins

Institute, University of Auckland, Auckland, New Zealand;
National Centre for Growth and Development, Auckland,
New Zealand
bGravida:

Background: Fifteen years ago children born very preterm (!32
weeks of gestation) were reported to be insulin resistant. Neonatal
intensive care has since improved considerably, but it is unclear
whether this has affected long-term outcomes in those born preterm.
Abnormalities in gut microbiome, which inﬂuence host metabolism,
have been found in preterm newborns. Objective and hypotheses:
We aimed to assess whether children born very preterm still had
lower insulin sensitivity than term controls, and whether there were
differences in gut microbiome. We hypothesized that early life events
in infants born very preterm lead to long-term alterations in gut
microbiome, which contribute to later insulin resistance. Method:
Participants were pre-pubertal children aged 5–11 years born very
preterm (nZ51; 61% boys) or at term (37–41 weeks; nZ50; 62%
boys). Insulin sensitivity was assessed using frequently-sampled
intravenous glucose tolerance tests and the Bergman’s minimal
model. A fresh stool sample was collected from all children, and RNA
extracted for assessment of gut microbiome composition and activity.
Results: Children born very preterm were lighter (weight SDS K0.16
vs 0.47; PZ0.0005), shorter (height SDS 0.31 vs 0.92; PZ0.0006), and
leaner (BMI SDS K0.20 vs 0.29; P!0.0001) than term children.
Notably, children born very preterm had lower insulin sensitivity
than term controls (9.2 vs 12.5!10–4$ minK1(mU/l); PZ0.0007),
even after adjustment for confounders. Stool metatranscriptomics
identiﬁed Coriobacteriaceae, particularly Collinsella spp., as being
associated with preterm birth. There were also different microbiome
activities in children born preterm, such as increased catabolism of
glutamate and arginine, which are involved in glucose homeostasis.
Conclusion: Adverse metabolic programming (i.e. lower insulin
sensitivity) remains a feature of pre-pubertal children born very
preterm. Differences in gut microbiome composition and activity are
also present in mid-childhood, suggesting a possible role of gut
microbiome in deﬁning the metabolic phenotype of those born
preterm.
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Steroid Metabolomic Signature of Liver Disease in
Childhood Obesity
Aneta Gawlika, Michael Shmoishb, Michaela F. Hartmannc,
Ewa Malecka-Tenderaa, Stefan A. Wudyc, Ze’ev Hochbergd
aDepartment of Pediatrics & Pediatric Endocrinology,
School of Medicine in Katowice, Medical University of Silesia,
Katowice, Poland; bBioinformatics Knowledge Unit,
Lorry I. Lokey Interdisciplinary Center for Life Sciences and
Engineering, Technion – Israel Institute of Technology,
Haifa, Israel; cSteroid Research & Mass Spectrometry
Unit, Division of Pediatric Endocrinology and Diabetology,
Center of Child and Adolescent Medicine,
Justus Liebig University, Giessen, Germany;
dFaculty of Medicine, Technion – Israel Institute of
Technology, Haifa, Israel

Background: Analysis of steroids by gas chromatography-mass
spectrometry (GC-MS) deﬁnes a subject’s steroidal ﬁngerprint. Here,
we compare the steroidal ﬁngerprints of obese children with or
without liver disease to identify the ‘steroid metabolomic signature’ of
childhood non-alcoholic fatty liver disease. Methods: Urinary
samples of 85 children (43 girls) age 8.5–18.0 with obesity (BMI O
97%) were quantiﬁed for 31 steroid metabolites by GC-MS. The
ﬁngerprints of 22 children with liver disease (L1) as assessed by
sonographic steatosis (SC) and/or elevated liver enzymes (ALTC),
were compared to 63 obese children without markers of liver disease
(L0: SK and ALTK). The steroidal signature of the liver disease was
generated as a difference of median proﬁles of L1 and L0 groups.
Results: L1 and L0 children had similar age (mean 14.4 and 14.1
resp.) and z-scored BMI (2.82 and 2.67, resp.). Boys’ livers were
affected more than girls’ (35.7% and 16.3%, resp.) The steroidal
signature of the L1 group was characterized by high glucocorticoids
and low androgens, higher 21OHase activity (THECTHFCaTHF)
/PT and lower 11b-HSD-I activity (THFCaTHF)/THE (PZ0.029,
PZ0.01, resp, ANOVA) (Fig). Patients with isolated ALTC
presented highest a-Cl concentrations compared to L0 group or
patients with only SC (PZ0.03; ANOVA). An/Et ratio as a marker
of 5 a-reductase was higher in children with ALTC compared to
ALT- patients (PZ0.001, Student’s two sided t-test). Conclusions:
The steroidal metabolomic signature of liver disease in obese children
is characterized by low androgens and highglucocorticoids, impaired
11b-HSD-type I activity, and high 21-hydroxylase and 5a-reductase
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activity. These ﬁndings suggest decreased hepatic degradation of
cortisone in liver steatosis, which is compensated for by increased
adrenal cortisol generation. It may provide ways for personalized
medicine in obese children with liver disease.

RFC4.7

Prevalence and Characterization of Retinal
Alterations in a Cohort of Overweight and Obese
Children
Stefania Pedicellia, Carla Bizzarria, Antonino Romanzob,
Stefano Cianfaranic,d, Marco Cappaa
aUnit
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Adipose Tissue – A Source of Hyperandrogenism in
Obese Females?
Isabel V. Wagnera,b, Lena Sahlina, Iuliia Savchuka,
Konstantin Svechnikova, Olle Södera
aKarolinska Institutet, Stockholm, Sweden; bIntegrated
Research and Treatment Center (IFB Adiposity Diseases),
Leipzig, Germany

Background: Obesity in females is often associated with
metabolic complications and hyperandrogenism. However, the source
of androgens is not entirely clear. Objectives and hypotheses: Our
objective was to ﬁnd out if adipose tissue (AT) is a site of steroid
production during childhood and adolescence, and if this source
could add to hyperandrogenism in obese females. Methods:
Parametrial and inguinal adipose tissue was collected and
preadipocytes were isolated and cultured from young (day 20) and
adult (day 60), lean female rats for gene expression analysis of
steroidogenic enzymes and to measure testosterone in AT and in the
supernatant of cultured cells. Thin layer chromatography (TLC) was
performed on pre- and adipocytes to evaluate the conversion of
pregnenolone to other steroids. Steroidogenic gene expression was
measured at the transcriptional level by qPCR from AT of lean and
obese rats. Results: We found signiﬁcant amounts of testosterone in
AT from both depots in young animals and adult rats (25 ng to
153 ng/g AT) and in the supernatants of pre- and adipocytes (0.33–
0.69 ng/10000 cells) with the highest values in mature adipocytes of
adult rats. Steroidogenic enzymes, including Star, Cyp11A1, Cyp17A1,
CYP19, Hsd3b2, Hsd17b3 and 5-alpha-reductase were expressed in
AT and isolated cells in culture, from both depots and ages, with
higher expression levels in mature adipocytes. TLC data revealed that
pre- and adipocytes were able to convert pregnenolone to
testosterone and 3-alpha-diol. Finally we analysed expression of
steroidogenic enzymes in lean and obese animals and found higher
levels for all steroidogenic enzymes in both depots, being signiﬁcant
in inguinal AT (StAR C77.5% PZ0.048, Hsd3b2C221% PZ0.015,
Hsd17b3C280% PZ0.009; CYP19C246% PZ0.023). Conclusion:
Our study demonstrates that the whole steroidogenic machinery is
expressed in AT and that it may serve as an additional site of steroid
production. Thus, high levels of androgens in obesity might be
produced by AT and thereby add to the vicious circle of metabolic
complications in obese females.
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Background: Increasing incidence of pediatric obesity has
been observed worldwide. Metabolic syndrome, characterized by
visceral obesity, dyslipidemia, hypertension and impaired glucose
metabolism, is associated with obesity. Objective and
hypotheses: To evaluate early ocular signs of hypertension by
retinography in a cohort of overweight (BMIO85th)/obese
(BMIO95th) children, in order to deﬁne the prevalence of retinal
alterations and characterize the patients. Method: All subjects
underwent retinography, anthropometric examination, blood
pressure measurement, oral glucose tolerance test (OGTT), lipid
proﬁle assessment, ECG and DEXA scan to evaluate body
composition. The same paediatric endocrinologist examined all
patients and all retinographies were evaluated by the same
ophthalmologist. Results: A total of 115 children (59 males)
aged 12.83G1.96 years were included in the study: 105 patients
(91.3%) showed normal retinographic pattern or aspeciﬁc retinal
vessel alterations (Group A), 7 (6.1%) showed signs of
hypertensive retinopathy (in 1 case papilledema) representing
Group B, and the remaining 3 (2.6%) had different alterations,
as coloboma or choroidal nevus. In the comparison between
Group A and B, the latter showed signiﬁcant higher values in
BMI (29.9G3.5 vs 33.4G6.3 kg/m2; PZ0.018), BMI SDS
(2.5G0.7 vs 3.3G1.4; PZ0.006), abdominal circumference (CA)
(100.9G10.4 vs 109.6G15.3 cm; PZ0.042), wrist circumference
(17.3G1.1 vs 18.4G2.1 cm; PZ0.024), CA/height ratio (0.6G0.0
vs 0.7G0.1; PZ0.007) and glycemia at 120’ during OGTT
(110.1G19.9 vs 128.9G25.0; PZ0.019). No signiﬁcant differences
in blood pressure or between sexes were found. Interestingly, 3/7
patients of Group B were overweight but not obese. All but one
retinographies with alterations were detected in pubertal patients.
The only prepubertal child with altered retinography had a
complex form of obesity and is currently being studied. No ECG
alterations were found in Group B. Conclusion: Retinal
alterations could represent early signs of hypertension in children
with overweight and obesity, even when blood pressure appears
normal at routine measurements.
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Adiponectin and Leptin in Children with
Type 1 Diabetes for 3-5 years with or
without Residual b cell Function

Limits of Agreement between HbA1c Levels
Measured in Different Laboratories
Following the Introduction of the
International Federation of Clinical
Chemistry and Laboratory Medicine
Standardised Values
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Flemming Pociotd, Jan Frystyke
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Background: Studies in adults with type 1 diabetes (T1D)
have indicated that adiponectin is negatively associated and leptin
positively associated with measures of a residual beta cell function
(RBF). Objective and hypotheses: To compare serum adiponectin and leptin levels and their ratio in children with T1D for
3–5 years with and without RBF and in healthy children. Method:
We included 342 children (173 females) with T1D, hereof 136 prepubertal children (15 with stimulated C-peptide above 100 pM
(RBFC)) and 206 pubertal children (hereof 42 RBFC). Seventy
(40 females) healthy children, hereof 40 pre-pubertal served as
controls. RBF was evaluated by meal-stimulated C-peptide. We
performed multiple linear regression analyses to test for
differences in adiponectin, leptin and leptin/adiponectin ratio
between patients (CRBF/KRBF) and healthy controls, adjusting
for age, gender, BMI-SDS and HbA1c, stratiﬁed by pubertal status.
Results: In prepubertal children leptin and the leptin/adiponectin
ratio were higher in RBFC patients compared with RBF- patients
and controls (all P-values !0.04). There was a trend towards
elevated adiponectin levels in the RBF- group compared with the
RBFC group (PZ0.07). In pubertal children adiponectin was
higher in RBF- patients compared with controls (P!0.04),
whereas the leptin/adiponectin ratio was lower in RBF- patients
compared with controls (P!0.05). There was a trend towards the
highest leptin levels in the RBFC group (PZ0.2). Conclusion:
The highest leptin levels were observed in children with T1D and
a positive RBF, whereas the highest adiponectin levels were found
in children with T1D without a RBF. The mechanism remain
undetermined, but the characteristics of our patient population
excludes higher BMI-SDS in RBFC patients or differences in
diabetes duration or kidney function between RBFC and RBFpatients, as proposed in adults. The question remains whether
children with T1D and a positive RBF share phenotypic
similarities with T2D patients?

55th Annual Meeting of the ESPE

Barbara Archa, Andrew McKaya, Paul Newlandb, Joanne Blairb,
John Gregoryc, Matthew Peakb, Mohammed Didib,
Keith Thornboroughb, Carrol Gamblea
aUniversity of Liverpool, Liverpool, UK; bAlder Hey Children’s
NHS Foundation Trust, Liverpool, UK; cCardiff University,
Cardiff, UK

Background: Between 2011 and 2015, 294 children from 15
UK centres were randomised to the SCIPI study (SubCutaneous
Insulin: Pumps or Injections?), which compares insulin delivery by
pump to multiple daily injections, during the ﬁrst year following
diagnosis of type I diabetes. HbA1c is measured every 3 months,
locally by (1) a ‘point of care’ device or a local laboratory and (2) a
central laboratory. Since 2009 HbA1c assays have been calibrated
against the International Federation of Clinical Chemistry and
Laboratory Medicine standardised values. This should remove the
need for centralised measurement of HbA1c for clinical or
research purposes. Objectives: To determine the limits of
agreement between local and central measurements of HbA1c.
Methods: Bias and 95% limits of agreement were determined
using the Bland and Altman method. Results: About 590 pairs of
measurement, representing 255 children and 15 trial-centres
across 4 time-points, were compared. There was no signiﬁcant
bias: local measurements were an average of 0.16 mmol/mol
(SDZ4.5, 95% CI: K0.2 to 0.5) higher than central. The 95%
limits of agreement were K8.6 to 9.0 mmol/mol (local minus
central). 93% of local measurements were within 10% of
corresponding central measurements. Some trial centres were
more varied in the differences observed between local and central
measurements; none indicated systematic bias. Conclusion:
Variation in agreement between HbA1c measurements was greater
than had been expected although no overall bias was detected. 5%
of measures differed by O 9 mmol/mol, and 7% of pairs showed
O10% difference between central and local measurements.
Discrepancies were present across all participating centres. These
ﬁndings have implications for the comparison of standards of
clinical care between centres, the design of future multi centre
RCTs and existing quality assurance processes for HbA1c
measurements. We recommend that centralised HbA1c measurement is preferable in the multi-centre clinical trial setting.
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Sexual Lifestyle among Young Adults with Type 1 Diabetes
Orit Pinhas-Hamiela,b, Efrat Tischa, Noa Leveka, Rachel Frumkin
Ben-Davida, Chana Graf-Barela, Mariana Yarona, Valentina Boykoc,
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Background: Sexual lifestyles including sexual activity,
problems, satisfaction, and the formation of relationships, are
greatly affected by physical health disorders. Fear from hypoglycemic episodes during sexual intercourse and intimacy issues can
impact young adults with type 1 diabetes (T1DM). Objective and
hypotheses: To assess sexual lifestyles of people with T1DM.
Method: A total of 53 T1DM patients (51% males), meanGSD
age 27.9G8.3 years completed the Hypoglycemia Fear Survey II
(HFS II) and the Sex Practices and Concerns questionnaire.
Results: Thirty-seven (70%) reported they never or almost never
had concerns in their sexual lifestyles that were related to their
diabetes. None experienced severe hypoglycemia during sex, but
21(40%) reported occasional mild hypoglycemic events. More
than two-thirds do not take any measures to prevent hypoglycemia
before sex (decreasing insulin dose, snacks, and measuring blood
glucose levels). Fear of hypoglycemia during sex was reported by
18(35%); those who reported increased fear reported experiencing
mild hypoglycemic events during sex (61.1% vs 26.5% PZ0.01),
were singles (94.4% vs 64.7% PZ0.02) and had higher scores on
the Worries subscale of the HFS II than did those who did not
(42.8G and 12.8 vs 34.9G10.5 PZ0.04). Conclusion: Most
young people with T1DM do not have concerns regarding sex that
are related to their diabetes, and most do not take speciﬁc
measures before or after sex. One-third, however, fear from
hypoglycemia during sex, mostly singles and those who
experienced hypoglycemia in the past.
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“Transient” Neonatal Diabetes In Adulthood:
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Paris, France; dCentre Universitaire du Diabète et ses Complications,
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Universitaire de la Pitié Salpétrière, Assistance Publique Hôpitaux de
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et nutrition, Hôpital universitaire de Toulouse, Inserm/
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médecine Pierre et Marie Curie - Université Paris 6, Inserm U1138,
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Background: “Transient” Neonatal Diabetes Mellitus
(TNDM) is a rare genetic beta cells dysfunction leading to
hyperglycaemia that resolves in early childhood. About 80% of
patients relapse during adolescence or adulthood. Glucose
homeostasis had not been investigated in adulthood. Objective
and hypotheses: To investigate insulin secretion and insulin
sensitivity in adults affected with TNDM or in their 1st degree
mutated relatives. Method: The patients originated from the
French Neonatal Diabetes Study Group cohort. We selected those
with TNDM and aged 18 years or more in September 2013, and
their 1st degree adult mutated relatives. We measured insulin
sensitivity using a two-step hyperinsulinemic euglycemic clamp
and maximal insulin secretion in response to a graded intravenous glucose infusion followed by a bolus of arginine. Body
composition was assessed using dual energy X-ray absorptiometry.
Results: We included 15 individuals (6 males, 9 females). Median
age was 36 (18–55) years. Median BMI was 21 (17.5–30.9)kg/m2.
We identiﬁed abnormalities in 6q24 (nZ2, 13.3%), and mutations
in ABCC8 (nZ9, 60.1%) and KCNJ11 (nZ2, 13.3%) genes.
2 (13.3%) patients had no identiﬁed molecular defect. 8 (53%)
patients had a TNDM. Among them 6 (40%) had a recurrence of
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diabetes. 7 (47%) patients were 1st degree relatives. Among them,
4 (27%) had a diabetes. Mean insulin secretion rate in the last
40 minutes of the glucose ramp was as follow: 4.9 pmol/kg per min
in 10 (67%) diabetic patients, and 12.5 pmol/kg per min in 5 (33%)
non-diabetic patients, There was no signiﬁcant disturbance in
insulin sensitivity and the mean M-value was 12.8 mg/kg per min.
Conclusion: Our study suggests that monogenic diabetes in
adulthood is due to a partial insulin secretion defect, not associated
with insulin resistance. These results underscore the importance
of genetic evaluation in order to personalize the treatment in
adulthood.

compared with IGlar. Moreover, it allowed the reduction of the
dose of mealtime insulin.
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Clinical Management of the Mitchell-Riley Syndrome
Due to RFX6 Gene Mutations: Aggressive Support
Results in Improved Outcome
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The Efﬁcacy of Insulin Degludec in Children and
Adolescents with Type 1 Diabetes
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Background: Insulin degludec (IDeg; Tresibaw) is a novel
basal insulin with an ultra-long, ﬂat and stable action proﬁle. In
adults, it provides a more consistent glucose-lowering effect and
lower rates of hypoglycaemia than glargine (IGlar). Data on
children and adolescents are scarce. Objective and hypotheses:
To assess efﬁcacy of IDeg among children and adolescents affected
by type 1 diabetes (T1DM) previously on IGlar. Method: The
study included 20 (9 males) children and adolescents (15.1G4.0
years old, 7 prepubertal) with T1DM (mean duration 7.2G3.7
years), started on IDeg once daily as basal insulin after at least
1 year on IGlar. Anthropometric (BMI-SDS), metabolic (HbA1c (%),
FPG (mg/dl) and severe hypoglycaemia rates (n)) and therapeutic
parameters (IGlar or IDeg and short-acting or regular mealtime
insulin dose (UI/kg per day)) were collected at baseline (T0) and
after 3 and 6 months (T1 and T2) on IDeg. Data were analysed
according to pubertal status. Results: BMI-SDS did not change on
IDeg both in prepubertal and in pubertal patients. Even if HbA1c
diminished on IDeg without achieving any statistical signiﬁcance
(DHbA1c T0-T1 K0.3%, P 0.1; T0-T2 K0.1%, P 0.6), FPG
signiﬁcantly decreased from T0 to T1 (K18.6G34.1 mg/dl, P 0.05).
No severe hypoglycaemia was registered on IDeg. The doses of
both basal insulin (IGlar vs IDeg: 21.8G8.9 vs 19.4G7.8 UI/day, P
0.003) and short-acting or regular mealtime insulin (T2 vs T0
0.50G0.15 vs 0.56G0.13 UI/kg per day, P 0.02) were signiﬁcantly
reduced. Conclusion: In our cohort, IDeg seemed to improve the
glycemic control reducing FPG at a lower basal insulin dose if
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Background: Homozygous mutations in the transcription
factor RFX6 are the cause of the Mitchell-Riley syndrome
associating neonatal diabetes, pancreatic hypoplasia, gallbladder
agenesis, duodenal atresia, and severe chronic diarrhea. Nine cases
have been reported so far and the condition has a poor prognosis
with ﬁve of nine patients died before the age of 6 months.
Objective and hypotheses: To report on the clinical management and outcome of two new cases from two independent
families. Results: The two patients were from ﬁrst degree
consanguineous families, had severe SGA and an antenatal
diagnosis of duodenal atresia. Diabetes was diagnosed at day one
and treated with intra-veinous insulin for several months, before
switching to subcutaneous with doses between 0.6 and 0.8 UI/kg
per d. In patient 1, abdominal imaging showed pancreatic tail and
body agenesis, gallblader agenesis, and a normal biliary tract. He
had moderate hepatic cytolysis without cholestasis. The chronic
and severe diarrhea could only be controlled with total parenteral
nutrition, with watery diarrhea recurring at every attempt to
introduce enteral nutrition at the age of 30 months, needing a
prolonged hospitalization. Patient 2 had hypoplastic pancreas,
duodenal and jejunal atresia with gallblader agenesis and
necrotizing enterocolitis after surgery. He had no cholestatic
disease and was on parenteral nutrition until the age of 12 months
due to the severe diarrhea. He has a normal enteral diet at 8 years.
The diagnosis was conﬁrmed in the two cases with homozygous
mutations in the RFX6 gene: p.Arg181Trp in patient 1 (recently
described in another family) and p.Val506Gly, never described
previously in patient 2. Conclusion: These patients demonstrate
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that an aggressive supportive management of patients with RFX6
mutations can result in improved outcome than previously
described. The understanding of RFX6 role will open new
therapeutic avenues, particularly the use of drugs that interfere
with the gut endocrine system.
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Early Successful Hematopoietic Cell Transplantation
(HSCT) in a Boy with IPEX Syndrome Caused by Novel
C.721TOC FOXP3 Mutation

Stress Management and Health Promotion through
Family Intervention Improves Metabolic Control in
Children and Adolescents with Type 1 Diabetes
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Background: IPEX (OMIM #304790) is a rare and fatal,
X-linked immune dysregulatory disorder caused by mutation in
transcription factor FOXP3 that result in either quantitative or
functional deﬁciencies of Tregs causing autoimmune disease and
allergic inﬂammation. HSCT is the only curative therapy available
for IPEX patients. Objective: Presented boy was born at 38th GW
with birth weight 3380 g and birth length 50 cm. Three maternal
brothers died in early infancy due to malabsorption. At the age of 6
weeks the patient developed Type 1 diabetes (T1D) with typical
clinical and laboratory presentation (glycaemia 38 mmol/l, severe
ketoacidosis and extremely high GAD antibodies O120 kIU/l).
Subsequently he developed atopic dermatitis and progressive
failure to thrive due to diarrhea. Immunosuppressive treatment
with glucocorticoids was ineffective. At the age of 3 months he
underwent HSCT from an unrelated HLA-matched donor. The
HSCT course was uncomplicated, the outcome was favorable:
gastrointestinal and skin symptoms fully resolved, the boy is fed
orally and thriving well. C-peptide remained however undetectable (!3.33 pmol/l), insulin treatment could not be stopped.
Nowadays, at the age of 7 months is the patient’s T1D wellcontrolled by CSII (HbA1c 45 mmol/mol) with daily insulin
requirements of 0.63 IU/kg. Method and results: Direct
sequencing of FOXP3 gene revealed a novel c.721TOC (S241P)
mutation in proband, his mother and sisters. The quantity of the
patient’s Tregs was in normal range (9.0%), but in immunosuppressive assay his Tregs failed to suppresses proliferation of
effector T cells if compared to healthy controls. Conclusion: We
describe a previously unreported c.721TOC (S241P) mutation in
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FOXP3 gene. To our knowledge we reported the youngest patient
with IPEX who underwent successful HSCT. We suggest that an
early genetic diagnosis followed by an early HSCT offers the
greatest potential to correct the disease process and thereby
minimize end-organ damage.

aSchool of Medicine, National and Kapodistrian University of
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Background: Optimal glycemic control in children and
adolescents with type 1 diabetes mellitus (T1DM) is often
hampered owing to psychologic maladjustment of both patients
and their parents. Accumulating evidence suggests that hyperglycemia may be associated with prolonged activation of the stress
system. Objective and hypotheses: To pilot test a 12-week
intervention program including psychoeducation about stress,
healthy lifestyle, diaphragmatic breathing, progressive muscle
relaxation, guided imagery, cognitive restructuring, gratitude and
health locus of control in children and adolescents with T1DM and
their parents. We hypothesized that patients of the intervention
group would have lower HbA1c levels and lower anxiety and
depressive symptomatology than controls after the intervention.
We also hypothesized that parents of the intervention group
would have lower perceived stress, anxiety and depressive
symptoms and a signiﬁcant change in health beliefs than the
control group. Method: Thirty-two patient-parent dyads were
randomly assigned to the intervention (nZ17) and control
(nZ15) group. HbA1c of the patients of both groups was
recorded before and after the intervention. Moreover, patients
completed the Screen for Child Anxiety Related Disorders and the
Child Depression Inventory; the participating parent completed
the Perceived Stress Scale, the Depression Anxiety Stress Scale and
the Health Locus of Control Scale. Results: A signiﬁcant reduction
in HbA1c was observed in children and adolescents of the
intervention group compared to controls (DHbA1cZK0.34G
0.23 vs C0.61G0.45 (P!0.014)). Moreover, a trend toward
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decreased perceived stress in sparents of the intervention group
was detected. Paradoxically, the external health locus of control
signiﬁcantly decreased only in the parents of the control group.
Conclusion: A family-based intervention of stress management
and health promotion could facilitate metabolic control in Greek
children and adolescents with T1DM. Further studies in a larger
sample are required to conﬁrm the effectiveness of such an
intervention within this population.

biogenesis and it is extremely intolerant for LoF alterations. It was
mapped in the chromosome 22q11.2 in a critical region of
DiGeorge syndrome, which is associated with growth impairment.
This patient was small for gestational age without catch-up growth
and had a neonatal hypomagnesemia, mild delay in initial
development and mild dysmorphic facial features. Conclusion:
It is possible that RAB3IP and DGCR8 genes have a relationship
with a dysmorphic features and short stature in these patients. The
identiﬁcation of other patient with similar phenotype and genetic
ﬁndings is important to prove this relationship.

RFC6.2

RAB3IP and DGCR8 as a Potentially Pathogenic Novel
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Background: The majority of children with short stature are
classiﬁed as idiopathic short stature. Whole exome sequencing can
help identify genetic causes of short stature. Methods: We
recruited 10 children with short stature of unknown etiology. We
conducted whole exome sequencing of the patients and their
family members. We used an analysis pipeline to identify rare
nonsynonymous genetic variants that might cause the short
stature. All rare allelic variants were conﬁrmed by Sanger and were
absent in 609 exomas of Brazilian healthy subjects and in a public
database (EXAC). Results: We identiﬁed two novel candidate
genes with loss of function (LoF) mutations. One patient has a
homozygous nonsense allelic variant in RAB3IP (c.13AO T:
p.K5*). The RAB3IP is an important factor for activation of
speciﬁc proteins in the RAS family, known as RAB8A/B. These
proteins participate in the ciliary and exocytosis process. This
latter feature may be involved in hormone secretion. This patient
has short stature with microcephaly, mild dysmorphic facial, mild
disorder of sex development and a suggestive resistance hormonal
proﬁle with an important elevation of LH and FSH. The second
patient has a de novo heterozygous variant in DGCR8 gene
(c.1321COT/p.R441*). No phenotype was associated with
DGCR8 alteration in humans. This gene participates in microRNA
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Effect of Very Early Growth Hormone (GH) Treatment
on Long-term Growth in Girls with Turner Syndrome
(TS): A Multicenter, Open-Label, Extension Study
Marsha Davenporta, Patricia Fechnerb, Judith Rossc, Erica Eugsterd,
Nan Jiae, Hiren Patele, Anthony Zagare, Charmian Quigleyd
aUniversity

of North Carolina, Chapel Hill, North Carolina, USA;
Children’s Hospital, Washington, USA; cThomas Jefferson
University, Philadelphia, Pennsylvania, USA; dRiley Hospital for
Children, Indiana University School of Medicine, Indianapolis,
Indiana, USA; eLilly USA, LLC, Indianapolis, Indiana, USA
bSeattle

Background: Late initiation of GH results in suboptimal adult
height for many women with TS. In a landmark, randomized,
controlled, clinical trial (“Toddler Turner” study) we showed that
2 y of early GH (ET group) started at 1.98G1.01 y, resulted in
height SDS difference of 1.6G0.6 SDS vs. early untreated group
(EUT). Objective and hypotheses: It was unclear if early height
gains would result in taller adult heights, so patients were followed
to near adult height (NAH) in a long-term extension. Method:
Auxology, bone age x-ray, laboratory and safety assessments were
obtained annually. Tympanometry and audiology assessments
were performed at baseline, 10 y, 16 y or study endpoint. GH
treatment was at the discretion of the investigator and subject’s
local physician. The primary efﬁcacy measure was last height
available when height velocity was %2.0 cm/y or bone age was
R14.5 y (near-adult height (NAH)). Results: Of 88 eligible
subjects, 69 entered the extension (ETZ36; EUTZ33); 68
received GH (average 41G14 mg/kg per d) and NAH was available
for 51 after 12.98G2.62 y (ETZ25) and 11.08G2.63 y (EUTZ26)
GH treatment. At entry to extension (ET vs EUT), chronological
age was 8.46G1.19 y vs 8.54G1.28 y, bone age 9.12G1.45 y vs
8.51G1.56 y, and height SDS K0.68G1.21 vs K1.29G1.24. NAH
SDS was: ET, K1.37G1.09 (153G7 cm) at age 14.64G0.25 y;
EUT, K1.60G1.21 (152G8 cm) at age 15.26G0.23 y (PZ0.590).
Height SDS at ages 10, 13, and 16 y were K0.66G1.16 vs K1.28G
1.17 (nZ62); K1.29G1.24 vs K1.87G1.16 (nZ58); and
K1.66G1.11 vs K1.69G1.30 (nZ36). ET subjects attained
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thelarche slightly earlier than EUT (11.60G0.33 vs 11.96G0.34 y
(PZ0.038)) and had earlier start of estrogen replacement
(12.11G0.96 vs 12.66G1.34 y (PZ0.143)). Of 69 subjects, 1
died of leukemia, R1 serious adverse events (AE) were reported
for 11 and non-serious AE for 66. Three cases of de novo neoplasia
(colon adenoma, ganglioneuroma and medulloblastoma) were
reported. There was no difference between groups for abnormal
tympanometry/audiometry results. Conclusion: Girls with TS
who received 2 y of GH starting at age 2 were somewhat taller
(non-signiﬁcant) at ages 10 y, 13 y and NAH than controls. Both
groups attained NAH w10 cm greater than if untreated, based on
historical data. To our knowledge, this study represents the longest
longitudinal follow-up of a TS cohort.

descriptive statistics median, 10 th and 90 th percentiles are
presented. Results: Only data from children who remained
prepubertal during the 1st year of treatment were analysed. The
Table summarizes the ﬁndings. The percentage of children with a
1st yr Ht gain O0.5 SDS were for Hch, Ach and LWD 54%, 29%
and 77%, respectively. Serious Adverse Events reported for the 3
groups were: HchZ2: oral discomfort and appendectomy; AchZ
5: gastrointestinal pain, femur fracture, shunt occlusion, headache
and hydrocephalus; LWDZ2: scoliosis and limb asymmetry.
Conclusion: Response to GH Tx was modest in Hch and LWD
but poor in Ach prepubertal children. Body disproportion in Hch
and LWD was unchanged by GH Tx but possibly increased in Ach.

RFC6.4

RFC6.5

Growth Hormone (GH) Treatment in Skeletal
Dysplasias – Short-term Results in Prepubertal
Children Reported in KIGS

Abnormal Videoﬂuoroscopic Swallow Studies (VFSS)
in Infants with Prader-Willi Syndrome Indicate a High
Rate of Silent Aspiration

Lars Hagenäsa, Anders Lindbergb, Cecilia Camacho-Hübnerc,
Raoul Roomanc

Parisa Salehia, Maida Chenc, Anita Beckb, Amber McAfeec,
Soo-Jeong Kimd, Lisa Herzige, Anne Leavitte

aPediatric

Endocrinology, Karolinska Hospital, Stockholm, Sweden;
Health AB, Sollentuna, Sweden; cPﬁzer Inc., Endocrine Care,
New York, USA, 4University of Antwerp, Antwerpen, Belgium

aSeattle Children’s Hospital, Division of Endocrine, University of
Washington, Seattle, Washington, USA; bSeattle Children’s Hospital,
Division of Genetic Medicine, University of Washington, Seattle,
Washington, USA; cSeattle Children’s Hospital, Division of
Pulmonary and Sleep Medicine, University of Washington, Seattle,
Washington, USA; dSeattle Children’s Hospital, Division of
Psychiatry, University of Washington, Seattle, Washington, USA;
eSeattle Children’s Hospital, Division of Developmental Pediatrics,
University of Washington, Seattle, Washington, USA

bPﬁzer

Background: A total of 83,803 patients who received rhGH
therapy were enrolled in KIGS (Pﬁzer International Growth
Database) including 748 patients diagnosed with a speciﬁed or
unspeciﬁed skeletal dysplasia. The most prevalent diagnoses were
hypochondroplasia (nZ238: FemaleZ111, MaleZ127), achondroplasia (nZ113: FZ51, MZ62) and Leri-Weill dyschondrosteosis, LWD (nZ88: FZ59, MZ29). Objective: To analyse the
ﬁrst year response in height and body proportions to rhGH
treatment (GH Tx) in prepubertal patients with hypochondroplasia (Hch), achondroplasia (Ach) and LWD. Methods: For

Background: Prader-Willi Syndrome (PWS), due to loss of
expression from genes within the PWS imprinted region at
chromosome 15q11.2-13, is characterized by hypotonia and

Table 1. (for abstract RFC6.4)
Hch

Age at start
Height SDS
At start
First year gain
Sitting height & relative sitting height SDS*
First year change in sitting height
Relative sitting height at start
First year change in relative sitting height
GH dose (mg/kg per day)

Ach

LWD

n

median (p10 to p90)

n

median (p10 to p90)

n

median (p10 to p90)

110

7.8 (3.5 to 10.9)

56

5.3 (1.9 to 10.4)

30

9.1 (4.8 to 11.9)

110
110

K3.8 (K4.7 to K2.9)
0.5 (0.2 to 1.1)

56
56

K5.5 (K7.2 to K4.1)
0.4 (0.3 to 1.2)

30
30

K2.8 (K3.9 to K2.0)
0.6 (0.4 to 1.1)

37
44
37
110

0.6 (K0.1 to 1.1)
5.2 (2.6 to 7.9)
0.1 (K1.6 to 1.0)
36 (24 to 53)

26
26
26
56

0.4 (K0.3 to 1.6)
13.8 (9.5 to 18.6)
1.0 (K1.7 to 3.5)
33 (17 to 46)

13
15
13
30

0.7
3.3
0.1
39

(0.0 to 1.0)
(2.4 to 4.1)
(K1.1 to 0.6)
(23 to 51)

*Relative sitting heightZsitting height/height; SDS calculations based on Rader (height) and Gerver (sitting height) references.
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feeding intolerance in infancy with later development of
hyperphagia and obesity. Growth hormone improves tone, body
composition, and height and can be started in infancy. Morbidity
and mortality in PWS include those secondary to hyperphagia and
respiratory illness as well as a 17% reported incidence of sudden
death in childhood. Choking is a known hazard with a 34%
reported incidence. Despite well-described feeding intolerance in
infants with PWS, there are no published reports of formal swallow
studies. Objective and hypotheses: To evaluate the swallowing
function of infants with PWS seen at Seattle Children’s Hospital
(SCH) with VFSS obtained for clinical indications of poor feeding.
We hypothesize that VFSS will diagnose pathology missed by
clinical observation and may help determine feeding safety in PWS
infants. Method: VFSS results of infants followed in the
interdisciplinary SCH PWS clinic between October 2014 - April
2016 were reviewed. The study was approved by the SCH IRB.
Results: Six infants with genetically conﬁrmed PWS underwent
10 VFSS (age: 3 weeks-15 months; gender: male 4, female 2;
subtypes: deletion 3, uniparental disomy 2, imprinting defect 1).
One patient received 5 studies over 14 months. Of all the studies,
100% indicated oropharyngeal phase dysphagia with abnormal
pharyngeal clearance in 80% (5 infants). 100% showed silent
aspiration with thin liquids, 60% with thickened liquids, 20% with
purees. 60% were done while the infant was on growth hormone.
Average age of growth hormone initiation was 2.5 months. The
infant with multiple studies showed improvement over time, but
still had an abnormal VFSS at 15 months old. Conclusion: VFSS
showed oropharyngeal phase dysphagia and silent aspiration in all
infants which may have been undiagnosed with only clinical
observation. Abnormalities were present despite early initiation of
growth hormone. Careful consideration should be made before
starting oral feeds in infants with PWS, and VFSS can be a useful
clinical tool in this decision. Swallow dysfunction may be a
contributor to morbidity in PWS. Further longitudinal studies are
needed to characterize swallowing function in PWS over time.

GH combined with low concentrations of IGF-I leading to short
stature. Objective and hypotheses: We report on a girl referred
for assessment of short stature (K4.6 SDS) at a chronological age
of 7 yr 10 mo. The GH deﬁciency was conﬁrmed by standard GH
provocation tests, which revealed severely reduced GH and IGF-I
concentrations. Genetic analysis of the GH-1 gene identiﬁed
heterozygosity for p.Q181R mutation and therefore IGHD II was
diagnosed. Method: We aimed to characterize the new p.Q181R
mutation by in vitro GH secretion study as well as in silico
mutagenesis and molecular dynamics simulations. Moreover, we
performed a detailed structural analysis concerning folding,
stability and dimerization of the mutant by generating recombinant wt-GH and mutant GH protein in Escherichia coli. Results:
In line with the clinical data of the patient, AtT-20 cells
coexpressing both the wt-GH and the p.Q181R showed a reduced
GH secretion after forskolin stimulation compared with cells
expressing only wt-GH. Moreover; In silico mutagenesis and
molecular dynamics simulations revealed a drastic change in
interatomic contacts between the N and C terminus helices in
hGH while the structural analyses of the mutant demonstrated
a difference in folding and stability compared to the wt-GH.
Conclusion: p.Q181R seems to severely impair the regulated GH
secretion and may, therefore, cause this speciﬁc form of IGHD II.
Our results suggest that the speciﬁc and detailed analysis of this
mutant may shed light on a new mechanism of secretory
pathophysiology causing IGHD II.

RFC6.7

Characteristics of Responders and Poor-responders
to Increlexw Therapy – Data from Children Enrolled in
the European Increlexw Growth Forum Database
(EU-IGFD)
RFC6.6

Growth Hormone (GH) Deﬁciency Type II:
Clinical and Molecular Evidence of
Impaired Regulated GH Secretion Due to an
Gln181Arg GH-1 Gene Mutation
Maria Consolata Milettaa, Andrée Ebléa, Ivo J P Arnholdb,
Andrew Dauberc, Christa Flücka, Amit Pandeya
aUniversity Children’s Hospital, Bern, Switzerland; bHospital das
Clı́nicas da Faculdade de Medicina da Universidade de São Paulo
FMUSP, São Paulo, Brazil; cCincinnati Children’s Hospital Medical
Center, Cincinnati, Ohio, USA

Background: Main features of the autosomal dominant form
of GH deﬁciency (IGHD II) include markedly reduced secretion of
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Peter Banga, Michel Polakb, Joachim Woelﬂec, Valerie Perrotd,
Caroline Sertd
aDepartment of Clinical and Experimental Medicine, Division of
Paediatrics, Faculty of Health Sciences, Linköping University,
Linköping, Sweden; bPaediatric Endocrinology, Gynaecology and
Diabetology, Centre de référence des maladies endocriniennes rares
de la croissance, Hôpital Universitaire Necker Enfants Malades,
AP-HP, Université Paris Des, Paris, France; cPaediatric
Endocrinology Division, Children’s Hospital, University of Bonn,
Bonn, Germany; dIpsen, Boulogne-Billancourt, France

Background: The post-authorization registry, EU-IGFD, was
initiated in Dec-2008 to collect data in children with growth failure
receiving Increlexw (Mecasermin [rDNA Origin] Injection).
Objective and hypotheses: To report patient characteristics,
safety and effectiveness data in poor-responders (i.e. with change
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in year 1 Height SDS !0.3). Method: European, multicentre,
open-label, observational study; eCRF data collection. Results: As
of 06-Oct-2015, 221 patients were enrolled in 10 countries, among
them 93 naı̈ve prepubertal patients (NPP) with available data
including 38 poor-responders and 55 responders. In NPP, at
treatment initiation poor-responders were statistically older
compared to responders (multivariate analysis: OR [95% CI] Z
0.78 [0.69;0.90]; P!0.001). Neither gender, mid-parental adult
height, height SDS, weight SDS, IGF-I nor Laron-syndrome were
statistically different between groups. Median [95% CI] treatment
duration in poor-responders was 1221 [891;1422], versus 1381
[1167;1829] days in responders; median dose (mg/kg BID) was 40
at treatment initiation in both subgroups, 107 versus 120 at Year 1,
120 at Year 2 in both subgroups. Baseline characteristics and
effectiveness data (mean (SD)) were as follows. In the 93 NPP, the
treatment-emergent adverse events (TEAEs) were 47% and 55% in
poor-responders and responders, respectively, and the targeted
adverse events (TAEs) were 37% and 45%. The most common
TAEs in poor-responders were: hypoglycaemia (16% vs 20%),
headache (13% vs 11%), tonsillar hypertrophy (11% vs 9%), and
injection-site erythema (5% vs none). Conclusion: Naı̈ve
prepubertal patients deﬁned as poor-responders (year 1 height
SDS change ! 0.3) were older at the time of ﬁrst Increlex intake.
Other common predictors of poor response to growth promoting
therapy were not identiﬁed. Poor-responders had lower second
year gain in height SDS. TEAEs and TAEs were less frequent
overall in poor responders. The ﬁrst year Increlex response should
be evaluated to determine whether to adjust treatment.

RFC6.8

The Actual Incidence of Small for
Gestational Age (SGA) Newborns and their
Catch-up Growth is Dramatically Lower than
Previously Considered
Eran Lavia, Asher Shafrira, Abdulsalam Abu Libdeha,
Chen Stein-Zamirc, Smadar Eventov Friedmanb, Hanna shoobc,
David Haim Zangena
aDivision of Pediatric Endocrinology, Hadassah, Hebrew University
Medical Center, Jerusalem, Israel; bDepartment of Neonatology,
Hadassah-Hebrew University Medical Center, Jerusalem, Israel;
cJerusalem District Health Ofﬁce, Ministry of Health, The Hebrew
University, Hadassah, Jerusalem, Israel

Background: SGA is deﬁned as birth weight under 2 standard
deviations (SD) from the mean. Previous studies indicate that 10%
of SGA babies do not have “catch-up growth” (CUG). They are
eligible for growth hormone (GH) therapy to increase ﬁnal height.
The unexpected low demand for GH therapy in SGA babies,
triggered us to survey the actual incidence of SGA and failure in
CUG. Objective and hypotheses: To ﬁnd the actual incidence
of SGA and failure in CUG in SGA children. Method: Our cohort
included all-43,307 babies born at Hadassah hospitals in Jerusalem
between 2008–2011. SGA was deﬁned according to WHO
parameters and the corresponding Israeli criteria (weight!2SD,
Dolberg’s table 2005). Our calculated birth weight percentiles were

Table 1. (for abstract RFC6.7)
Baseline Characteristics in NPP

Poor-responders
(nZ38)
Responders
(nZ55)

Boys (%; n)
66; 25
58; 32

Laron- Syndrome Age at ﬁrst dose
subjects (%: n)
(years)
8; 3
10.1 (3.9)
13; 7

7.2 (3.0)

Height SDS at
ﬁrst dose
K3.53 (1.07)

Weight SDS at
ﬁrst dose
K3.28 (0.94)

Mid-parental
adult height (cm)
168.2 (9.3)

K3.68 (1.38)

K3.22 (1.13)

165.7 (8.7)

Effectiveness Data in NPP

Poor-responders
Baseline
Year 1
Year 2
Responders
Baseline
Year 1
Year 2

n*

Height SDS

Dheight SDS

n*

Annualized
Height
Velocity
(cm/year)

38
38
30

K3.53 (1.07)
K3.53 (1.12)
K3.46 (1.24)

–
0.00 (0.21)
0.19 (0.38)

17
36
30

4.3 (2.0)
5.7 (1.4)
6.0 (1.8)

–
15
13

–
1.1 (2.8)
2.0 (3.2)

55
55
43

K3.68 (1.38)
K2.99 (1.27)
K2.72 (1.29)

–
0.69 (0.30)
1.02 (0.55)

36
55
38

5.2 (1.6)
83 (1.7)
6.4 (1.4)

–
36
25

–
3.0 (2.1)
1.7 (1.7)

n*

DAnnualized
Height
Velocity
(cm/year)

*number of available data.

90

Rapid Free Communications

compared to the nationally used percentile data (NUPD). Followup measurements of height and weight were obtained from the
pediatrician or from the municipal pediatric growth follow-up
centers. Results: Only 524 babies in the cohort (1.2%) were SGA
(52% of expected). This ﬁnding was consistent annually. Birth
weight percentile comparisons showed that 1st and 5th percentile
weights in our cohort were signiﬁcantly (20%) higher while
the 95th and 99th percentiles were 5% lower than the NUPD.
CUG parameters (currently available for 377/524 SGA) indicated
that 356 (95.4%) had CUG in the ﬁrst 2 years (height O2.5SD
below the mean).CUG rate among term SGA infants was even
higher-96.7%. Conclusion: This large cohort representing a
heterogeneous (socioeconomic status and multiethnic) western
Caucasian population indicates that the actual number of SGA
newborns is nearly half of the expected according to WHO/NUPD
deﬁnitions. The incidence of infantile CUG is also signiﬁcantly
higher than previously reported. As these ﬁndings may have an
impact on morbidity, health cost planning and GH requirements
in SGA babies, expanding this study to both Europe and the US is
warranted.

potentially off-the-shelf and no catheter was placed postoperatively.
Results: The animals were evaluated at 1, 3, 6, and 9 months by
contrast voiding cysto-urethrography, histological examination and
immunohistochemistry staining. All rabbits survived the surgical
implantation. This multicentric study revealed spontaneous
regrowth of urothelial cells (UC) and smooth muscle cells (SMC)
in all grafts at 9 months and reduced severe postoperative
complications. The stenosis (20%) and ﬁstulae (20%) could be
potentially overcome by leaving the urinary catheter after surgery.
Conclusion: Those novel compressed collagen gel tubes are easy to
handle, can be sutured and therefore they are suitable for clinical
applications. This may be an alternative to the existing surgical
treatment of severe hypospadias.

RFC7.2

Reference Values for External Genitalia
Size and Steroid Hormone Levels in
Female Neonates

RFC7.1

Tissue Engineered Collagen Based Tubular
Scaffolds for Urethral Regeneration. A Novel
Technology for the Surgical Treatment of VSD
(Variation of Sex Development) Patients with
Severe Hypospadias
Kalitha Pinnagodaa,b, Hans M Larssona,b, Ganesh Vythilingamb,c,
Elif Vardarb, Eva-Maria Engelhardtb, Rajendrarao C Thambidoraic,
Jeffrey A Hubbellb,d, Peter Freyb
aCentre Hospitalier Universitaire Vaudois (CHUV), Lausanne,
Vaud, Switzerland; bEcole Polytechnique Fédérale de Lausanne
(EPFL), Lausanne, Vaud, Switzerland; cUniversity of Malaya,
Kuala Lumpur, Malaysia; dUniversity of Chicago, Chicago,
Illinois, USA

Background: Actual surgical procedures for the treatment of
patients with VSD (Variation of Sex Development), in particular
severe hypospadias, are associated with frequent post-operative
complications. Objective and hypotheses: Tissue engineered
collagen tubes are a promising alternative. Method: We elaborated a
new, two layered, collagen based tube that can be sutured.
Mechanical testing proved a better resistance of those tubes
compared to our previous single layered collagen tube. They were
used as urethral grafts in a rabbit model and sutured after a subtotal
excision of the urethra. The graft was anastomosed between the
prostatic urethra and the very distal native urethra. This subtotal
urethral replacement (more than 80% of the total length) was done
in 20 male New Zealand white rabbits, in Lausanne (Switzerland)
and Kuala Lumpur (Malaysia). The constructs were all acellular,
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Sarah Castetsa, Ingrid Plottonb, Kim-An Nguyena, Franck Plaisanta,
Malika Prudona, Sophie Laboriea, Marie Souillotb, Sylvain Rochec,
René Ecochardc, Olivier Clarisa, Yves Morelb, Marc Nicolinoa,
Claire-Lise Gaya
aLyon

University Pediatric Hospital, Lyon, France;
University Hospital, Lyon, France; cClinical Investigation
Center, Lyon, France

bLyon

Background: Prenatal androgen exposure can lead to variable
virilization of external female genitalia. The lack of a consensus
deﬁnition of clitoromegaly and the limited data available on
normal steroid levels in female neonates makes its diagnosis
difﬁcult. Objective and hypotheses: The aims of this study were
(i) to deﬁne reference sizes for external female genitalia in term
and preterm neonates as a function of gestational age and birth
weight; and (ii) to determine reference values for steroid hormones
in female neonate serum. Method: We measured the clitoris
(length, width) and the anogenital ratio for three-day-old female
neonates born at a gestational age of 24 to 42 weeks. For neonates
born after 35 gestational weeks the concentrations of nine steroids
were analyzed by LC/MSMS, the main ones being testosterone
(Testo), delta4 androstenedione (Delta4), 17-hydroxyprogesterone
(17OHP), dihydroepiandrostenedione (DHEA), and dihydrotestosterone (DHT). Results: For the 452 full-term female neonates
included, the mean clitoris length is 3.6 mm (P95Z6 mm), the
mean clitoral width is 4 mm (P95Z7 mm), and the mean
anogenital ratio is 0.45 (P95Z0.58). Preterm neonates are still
being included. The normal values in nmol/l for the main steroids
are as follows: Conclusion: These results suggest (i) a deﬁnition of
clitoridomegaly in full term neonates as a clitoris longer than 6 mm;
(ii) an anogenital ratio greater than 0.6 is an indicator of possible in
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Table 1.
NZ452

Testo

Mean
P25-P95

!0.125
!0.125

DHT

Delta4

17OHP

0.083
0.742
0.956
0.056–0.154 0.251–1.522 0.226–2.299

DHEA
7.157
1.059–22.2

have the ﬁrst peer comparison of serum DHT measurement by mass
spectrometry and immunoassay laboratories. This EQA program
provides one of the pillars to achieve method harmonisation and
eventual standardisation. This supports accurate clinical decisions
where DHT measurement is required.

utero virilization. A set of reliable LC/MSMS-based reference values
for steroid concentrations in female neonates are proposed.

RFC7.4
RFC7.3

Harmonisation of Serum Dihydrotestosterone
Analysis: Establishment of an External Quality
Assurance Program
Stefan Wudya, Michaela Hartmanna, Lisa Jollyb, Chung Shun Hoc,
Richard Kamc, John Josephd, Conchita Boyderd, Ronda Greavese,f
aJustus Liebig University of Giessen, Giessen, Germany; bRCPA
Quality Assurance Programs, Adelaide, South Australia, Australia;
cPrince of Wales Hospital, Shatin, Hong Kong; dPathWest
Laboratory Medicine, QE2 Medical Centre, Perth, Western
Australia, Australia; eSchool of Health and Biomedical Sciences,
RMIT University, Bundoora, Victoria, Australia; fMurdoch
Childrens Research Institute, Parkville, Victoria, Australia

Background: Serum dihydrotestosterone (DHT) is an
important analyte for the clinical assessment of disorders of sex
development. It is also reportedly a difﬁcult analyte to measure.
Currently there are signiﬁcant gaps in the standardisation of this
analyte, including no external quality assurance (EQA) program
available worldwide to allow for peer performance review of DHT.
Objective and hypotheses: We therefore proposed to establish
an EQA program for serum DHT. Method: DHT was assessed in
the 2015 Royal College of Pathologists of Australasia (RCPA)
Quality Assurance Programs (QAP) Endocrine program material.
The target (i.e. “true”) values for the material were established
using a measurement procedure based on isotope dilution
GC-MS/MS. DHT calibrator values were based on weighed values
of pure DHT material (O97.5% purity) from Sigma. The allowable
limits of performance (ALP) were established as G0.1 up to
0.5 nmol/L and G15% for targets O0.5 nmol/L. Results: Target
values for the six levels of RCPAQAP material for DHT ranged
from 0.02 to 0.43 nmol/L (0.01 to 0.12 ng/mL). The material
demonstrated linearity across the six levels with a best ﬁt
polynomial regression of yZ1.024 xC0.002846. There were ﬁve
participating laboratories for this pilot study. Results of the
LC-MS/MS methods were within the ALP when compared to the
target values; whereas the results from the immunoassay methods
were consistently higher than the target values and outside the
ALP. Conclusion: The DHT pilot ran successfully throughout 2015,
and has now been formally included in the RCPAQAP Endocrine
Program. Through the establishment of this EQA program, we now

92

A Mutation in WT1 (Wilms’ Tumor Suppressor 1)
Associated with 46,XX TDSD
Caroline Eozenoua, Leila Fuseea, Ines Mazenb,
Joelle Bignon-Topalovica, Ken McElreaveya, Anu Bashambooa
aInstitut Pasteur, Paris, France, bNational Research Centre, Cairo,
Egypt

Background: 46,XX DSD (Disorder of Sex Development)
includes individuals with ovotestes (ovotesticular DSD (OTDSD))
or testes (testicular DSD (TDSD)). Most individuals with 46,XX
TDSD carry the SRY gene. Other known causes of TDSD/OTDSD
include chromosomal rearrangements involving SOX9 or SOX3
and mutations of WNT4 and a WNT regulator, R-SPONDIN 1.
However, our understanding of the molecular causes of TDSD and
OTDSD remain incomplete. Objective and hypotheses: To
identify novel genes/mutations associated with 46,XX
TDSD/OTDSD. Method: Paired-end sequencing was performed
on the Illumina HiSeq2000 platform using TruSeq v3 chemistry at
an average coverage of x50. Reads were mapped using the
Burrows-Wheeler Aligner and their local realignment were carried
out with the GATK version 1.6. SNP novelty was determined
against public databases. Potentially pathogenic mutations were
veriﬁed by Sanger sequencing. The effect of mutation on the
biological activity of the protein was assessed using an array of
in-silico and in-vitro methods. Results: We identiﬁed a de novo
missense mutation of a highly conserved arginine residue in the
fourth zinc-ﬁnger of WT1 (p.Arg495Gly) in a patient with 46,XX
TDSD. Normal ploidy was established by high resolution aCGH
and qPCR indicated two copies of the RevSex SOX9 enhancer. The
p.Arg495Gly mutation is not present in public databases. The
patient of Egyptian origin presented with dysgenic testis,
microcephaly, a small uterus and no kidney tumour. Transient
gene expression assays and protein-protein interaction studies
showed that the mutant protein abnormally regulated/interacted
with genes/proteins involved in both male and female gonadal
development. Conclusion: Mutations in WT1 have been
previously reported in anomalies of testis formation in 46,XY
individuals. This is the ﬁrst time that a mutation has been
identiﬁed in WT1, in a patient presenting with 46,XX TDSD. This
raises the intriguing possibility that speciﬁc mutations in WT1
may be associated with testis formation in 46,XX chromosomal
context.
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Fertility Preservation in an Adolescent Boy: Inducing
Puberty and Spermatogenesis Prior to Bone Marrow
Transplantation

Children’s Hospital, Victoria, Australia; bKhoo Teck PuatNational University Children’s Medical Institute, Singapore,
Singapore; cRoyal Women’s Hospital, Victoria, Australia; dMelbourne IVF, Victoria, Australia; eMonash University, Victoria,
Australia

aRoyal

Cindy Hoa,b, Margaret Zacharinb
aKhoo

Teck Puat-National University Children’s Medical Institute,
Singapore, Singapore; bRoyal Children’s Hospital, Melbourne,
Victoria, Australia

Background: Bone marrow transplantation (BMTx) involves
pre-conditioning regimens that compromise fertility Delayed
puberty and hypogonadism are common in children with beta
thalassemia major, due to chronic disease and transfusion
requirements, due to iron overload in endocrine glands. Objective
and hypotheses: Pubertal induction using hCG and FSH prior to
gonadotoxic conditioning before BMTx should result in spermatogenesis sufﬁcient to store sperm. We aimed to induce puberty
and spermatogenesis, over a short time of 6–9 months before
planned BMTx. Methods: After explanation and parental
consent, a prepubertal 13 year old boy with beta thalassemia
major, height 151.9 cm (25 th centile), mid-parental expectation
(90 th centile) was administered human chorionic gonadotropin
(hCG) 500IU x2/week by subcutaneous injection, increased to
1000IU x2/week after 3 months. When serum testosterone rose to
11.9 nmol/l, follicle stimulating hormone (FSH) 150IU x3/week
was added, to induce spermatogenesis, increased after 3 months to
300IU x3/week. Results: Pubertal progress was mildly accelerated,
height 169 cm, gain of 17.1 cm over 10 months. Adult virilisation
with 20ml testes bilaterally occurred, with serum testosterone
17.6 nmol/L inhibin B 135 ng/L(50–350). Semen collection, 9
months after commencing FSH, demonstrated 0.5–1.8 !106/ml
in three samples. Cryopreservation of 11 straws was undertaken.
Four months after semen collection he underwent BMTx,
preceded by Busulphan conditioning. Discussion: This report
provides the ﬁrst evidence of feasibility of inducing puberty and
spermatogenesis adequate for future fertility, in a prepubertal
adolescent male, prior to BMTx. Unlike transplant performed in
the setting of malignancy where time is extremely limited, elective
transplant for non-malignant conditions may in some cases be
postponed for a reasonable period to permit the possibility of
pubertal induction and sperm retrieval. Fertility preservation in
this case is assured. In the setting of chronic disease mild loss of
ﬁnal height may occur. Conclusion: This option should be
considered in future, for other adolescent males, prior to
gonadotoxic treatments.

RFC7.6

The Hopeful Beginnings of Fertility Preservation in
Children
Cindy Hoa,b, Harold Bournec,d, Debra Gookc,d, Gary Clarkec,
Matthew Kemertzisc, Kate Sternc,d, Franca Agrestad,
Margaret Zacharina, Yves Helourya, Hannah Clarke, Lisa Ormea,
Shlomi Barakd, Yasmin Jayasinghea,c
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Background: Fertility Preservation (FP) in children and
adolescents poses unique challenges as efﬁcacy is unproven.
Objective and hypotheses: To describe characteristics and
evidence for potential fertility in ovarian and testicular tissue
cryopreservation specimens (OTCP and TTCP respectively) taken
from paediatric and adolescent patients, stratiﬁed by age, and prior
chemotherapy. Method: Retrospective review of gonadal biopsies
and clinical records of patients consented into the Royal Children’s
Hospital FP program between 1987–2015. Tissue was sectioned,
with one section sent for histopathology prior to cryopreservation.
In boys R 12 years where spermatogenesis could be expected, a
portion of tissue was dissected to look for mature sperm and if
found, additional tissue was dissected and the suspension frozen.
In girls, follicle density was assessed on histology. Cumulus oocyte
complexes recovered, were cultured for 48 hours and mature
oocytes frozen. Results: TTCP specimens in 44 males (0.3–16.2
years) provided an average of 8, 2–5 mm slices each. Eleven
subjects had tissue dissected, mature sperm were found in 8 (all
were pubertal; with testicular size 10–12 ml; all with histology had
evidence of spermatogenesis; one had prior low-risk gonadotoxic
therapy). OTCP in 50 females (1.0–19.6 years) provided 12–222
slices (1!1!3 mm). Follicle density was 0.3–134/mm3. Mature
oocytes were collected in 4 patients (12.6–17.7 years, all
postmenarcheal and had no prior chemotherapy). Histology was
free of malignancy. Conclusion: Both TTCP and OTCP can be
offered to young patients without delay in cancer treatment.
Retrieval of mature sperm and oocytes from some pubertal
patients may offer realistic hope for future fertility.

RFC7.7

Clinical Decision-Making in Disorders of Sex
Development (DSD): Physician Recommendations
Pre- and Post-Consensus Statement
David E. Sandberga, Barry Koganb, Melissa Gardnera
aUniversity of Michigan, Ann Arbor, Michigan, USA; bAlbany
Medical College, Albany, New York, USA

Background: Despite advances in genetic diagnosis and
surgical technique, and guidance from the Consensus Statement
on Intersex Disorders, aspects of clinical management in
disorders/differences of sex development (DSD) remain unsettled.
Actively debated decision points include gender of rearing in
speciﬁc syndromes, genital surgery prior to the patient developing
the capacity to provide assent, and uncertainty over how and when
to best educate young patients about diagnostic and medical
management history details. Objective and hypotheses: To
ascertain expert opinion and treatment recommendations regarding clinical management of children born with varying DSD.
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Method: Pediatric endocrinologists (T1nZ300; T2nZ337) and
urologists (T1nZ132; T2nZ118) were presented ﬁve case
vignettes and asked for recommendations about gender of rearing,
surgical decision-making, and disclosure regarding diagnostic and
medical management history to paediatric patients. The webbased survey was administered three years before and four years
following Consensus Statement publication. Clinical recommendations in each area are summarized on a case-by-case basis.
Effects of physician characteristics (i.e., gender, age, experience,
practice setting, subspecialty) and time (ie, pre- vs post-consensus)
on clinical recommendations were assessed. Results: Within
specialty, substantial variability existed in gender of rearing
recommendations and, similarly, for surgical and disclosure
decisions. Speciality was inconsistently associated with recommendations. Differences by physician demographic characteristics
emerged, but did not form a systematic pattern across vignettes.
Conclusion: Variability in clinical management recommendations, independent of case characteristics, is a cause for concern
– particularly for parents faced with contrasting recommendations. There is an acute need to account for variability in
provider recommendations which may be untethered to evidence.

concentrations of AMH. Continuous follow-up of this cohort is
a unique opportunity to address prospectively the interrelationships of PA and PCOS development which does not appear
possible at this stage (Fondecyt 1140447 & 1120326,
WCRF:2010/245).
Table 1.
Age (years)
Height_SDS
BMI_SDS
Androstenedione
(ng/ml)
Testosterone
(ng/ml)
AMH (ng/ml)

Girls PAC

Girls PAK

8.8 (95%CI; 7.9–9.3)
0.3G0.9**
1.1G1.1**
0.3G0.2**

9.3 (95%CI; 9.1–9.6)
0.05G1.0
0.8G1.1
0.26G0.1

0.08G0.05*

0.06G0.04

3.5G2.1**

4.4G2.5

*P!0.05; **P!0.01.

RFC8.1

RFC7.8

Premature Adrenarche in Girls at Pubertal Onset is
Associated with High Androgens, but Lower AMH
Concentrations
Paulina M Merinoa, Ana Pereirab, German Inigueza,
Camila Corvalanb, Veronica Mericqa
aInstitute of Maternal and Child Research (IDIMI), University of
Chile, Santiago, Chile; bInstitute of Nutrition and Food Technology
(INTA), University of Chile, Santiago, Chile

Background: Premature adrenarche (PA) has been considered
a benign condition. Recently, associations with increase androgen
levels and PCOS have arisen. Objective: To determine whether
PA in children at pubertal onset (TII) determines a different timing
of pubertal events and a different pattern of ovarian and adrenal
hormones. Methods: A total of 583 girls from the longitudinal
cohort (Growth and Obesity Cohort Study, born 2002) were
followed twice a year with a clinical evaluation, and at TII a
complete hormonal proﬁle (androstenedione, 17OHprogesterone,
testosterone and AMH). PA was deﬁned by DHEAS O42.0 mg/dl
at 6.8G0.6 yr (RIA). Statistics: Generalized linear models were
used to assess the relation between PA and hormonal proﬁle,
adjusting by chronologic age at DHEAS sampling, HOMA and
BMI. Results: At TII, girls who developed PA (PAC) were slightly
younger (by interval censoring, Turnbull), taller and had higher
BMI_SDS. In addition they displayed higher androstenedione,
higher testosterone and lower AMH levels. No differences were
observed in gonadotrophins, estradiol, 17OHprogesterone and
SHBG levels. Conclusions: Girls with history of PA initiated their
puberty at an earlier age. At this stage of puberty (TII) they also
showed a mild hyperandrogenism in concert with lower
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Somavaratan (VRS-317) Treatment of Children with
Growth Hormone Deﬁciency (GHD): Results at 2 Years
(NCT02068521)
George Brighta, Wayne V. Mooreb, Huong Jil Nguyenc,
Gad B. Kletterd, Bradley S. Millere, Patricia Y. Fechnerf, David Ngg,
Eric Humphrissa, Jeffrey L. Clelanda
aVersartis, Inc., Menlo Park, CA, USA; bChildren’s Mercy Hospital
and University of Missouri-Kansas City, Kansas City, MO, USA;
cSierra Medical Research, Clovis, CA, USA; dMary Bridge Children’s
Hospital, Tacoma, WA, USA; eUniversity of Minnesota Masonic
Children’s Hospital, Minneapolis, MN, USA; fSeattle Children’s
Hospital, Seattle, WA, USA; gResearchPoint Global, Austin,
TX, USA

Background: Somavaratan, a novel long-acting rhGH fusion
protein with t1/2O100 h, previously demonstrated clinically
meaningful improvements in height velocity (HV) and IGF-I in
prepubertal GHD children (Moore JCEM 2016). Objective and
hypotheses: To evaluate maintenance of somavaratan treatment
effects in the 2nd treatment year. Method: After subcutaneous
pediatric doses were evaluated in a single dose PK/PD study
(nZ48), 64 subjects were randomized to weekly, twice-monthly
(TM) and monthly dosing groups for total dose of 5.0 mg/kg per
month for 6 months. Sixty subjects entered an extension study.
Somavaratan dosing was adjusted to 3.5 mg/kg TM by start of Year
2, based on growth and IGF-I responses from the ﬁrst 6–12
months of treatment. Results: A total of 24 females and 33 males
were evaluable in Year 2 (mean age, 7.8 years). Baseline HT-SDS
was K2.6G0.6, IGF-I SDS K1.5G0.8, and GHmax 5.3G
2.6 ng/mL. During Year 2, IGF-I SDS was 0.65G1.2 at peak
(3–5 days postinjection) and K0.45G1.1 at trough (end of dosing
cycle); 8 subjects had peak IGF-I SDS O2.0, of which two were
O3.0 (range, 2.01–3.67). From Years 1 to 2, mean HV was
maintained (8.1G2.2 vs 7.8G2.3 cm/year), and HT-SDS showed
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continued improvement (K2.1G0.6 vs K1.6G0.7). Over two
years, mean bone age (BA) advanced by 2.4 years, mean height age
by 2.7 years. Differences between chronological age and BA (years)
were 1.5G0.8 at screening, 1.4G0.9 at Year 1, and 1.0G1.0 at
Year 2. Related AE rates declined in Year 2 (nZ7). Related AEs
were generally mild and transient, with no new types reported.
Conclusion: Somavaratan in prepubertal children with GHD
improved IGF-I and HV through 2 years, with AE rates declining
over time. The 3.5 mg/kg TM dose maintained HV at levels similar
to second-year US NCGS data for daily rhGH, and is being
evaluated in a Phase 3 study in treatment-naı̈ve GHD children
(NCT02339090).

safety and efﬁcacy to daily hGH when administered at the same
cumulative weekly dose. TransCon hGH has the potential to offer
patients requiring growth hormone therapy a sustained-release
alternative to daily injections, designed to maintain the same safe
and efﬁcacious growth hormone levels in the body as daily hGH.

RFC8.3

Batch-to-Batch Consistency of a Highly
O-Glycosylated Long-Acting Human
Growth Hormone (MOD-4023)
Laura Moschcovich, Rachel Guy, Yana Felikman, Miri Zakar,
Oren Hershkovitz
OPKO Biologics, Nes Ziona, Israel

RFC8.2

Pharmacokinetic Modelling Predicts Native hGH
Levels Following Administration of a Sustained-Release
Prodrug, TransCon hGH, to Children with GHD
Kennett Sprogøea, Michael Beckertb, Eva Dam Christoffersenb,
David Gilfoyleb, Thomas Weggec
aAscendis Pharma Inc., Palo Alto, USA; bAscendis Pharma A/S,
Hellerup, Denmark; cAscendis Pharma GmbH, Heidelberg,
Germany

Background: TransCon Growth Hormone is a once-weekly
sustained-release prodrug of recombinant human growth hormone (hGH, somatropin). Based on the inert TransCon prodrug
technology unmodiﬁed hGH is released with a Cmax and AUC
comparable to daily therapy. TransCon hGH leverages the known
pharmacology of daily hGH and is being developed for the
treatment of growth hormone deﬁciency (GHD). Objective and
hypotheses: Both hGH levels and resulting IGF-I levels should be
maintained at safe and efﬁcacious levels as observed for daily hGH.
A PK model was used to predict serum levels of unmodiﬁed hGH
released from the TransCon hGH prodrug. Method: The PK
model was constructed using ﬁrst-order kinetics for hGH release
from the TransCon prodrug, absorption from the injection site
and elimination of hGH and prodrug, respectively. Values for
absorption and elimination of unmodiﬁed hGH were obtained
from the literature and the model used to predict unmodiﬁed hGH
released from the TransCon prodrug in a Phase 2 study in children
with GHD (NCT01947907, nZ53). Results: In children with
GHD serum concentration of unmodiﬁed hGH was predicted to
be 13 ng/mL following administration of 0.21 mg/kg per week,
correlating well with the observed 13 ng/mL in GHD children.
Daily hGH at 0.03 mg/kg per day (0.21 mg/kg per week) resulted
in a Cmax of 17 ng/mL, demonstrating that weekly TransCon
hGH and daily hGH has comparable maximal serum levels of free
hGH. Conclusion: The PK model provided excellent prediction of
unmodiﬁed hGH levels following TransCon hGH administration
to children with GHD. Clinical studies in children and adults with
GHD have demonstrated that TransCon hGH has comparable
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Background: OPKO Biologics is a clinical-stage public
company developing long-acting therapeutic proteins utilizing
CTP technology. The technology involves fusion of the C-terminal
peptide of human chorionic gonadotropin (hCG), which is highly
O-glycosylated, to the target protein. CTP enabled the production
of a long-acting human growth hormone (hGH) (MOD-4023),
which supports a single weekly injection in growth hormonedeﬁcient patients. MOD-4023 is manufactured as a non-viscous
liquid formulation. Objective: The objective of the study was to
develop a highly O-glycosylated drug product with respect to
protein quality attributes, process reproducibility, and batchto-batch consistency. Methods: The consistency of MOD-4023
glycosylation was tested by applying various analytical methods,
including O-glycan and sialic acid analysis by HPLC, capillary
zone electrophoresis (CZE), and isoelectric focusing (IEF). MOD4023 potency was assessed in vitro by a cell-based assay (CBA),
utilizing cells that stably express the human growth hormone
receptor (GHR). Results: Similar O-glycan and sialic acid
contents were obtained in different of MOD-4023 batches,
supporting the consistency of the drug substance glycosylation
proﬁle for each batch. Comparable results for different batches
were also obtained using both CZE and IEF analysis. Several
batches of MOD-4023 had shown similar levels of binding and
activation of the human GHR. Conclusion: A robust manufacturing process was developed for the production of MOD-4023 DS,
producing a highly reproducible O-glycosylated product.

RFC8.4

A Hybrid Fc-fused Human Growth Hormone, GX-H9,
Shows a Potential for Weekly and Semi-monthly
Administration in Clinical Studies
EunJig Leea, Jochen Schopohlb, Aryaev Mykolac, Tae Kyung Kimd,
Young-Joo Ahne, Jung-Won Wood, Woo Ick Jange,
Young-Chul Sungd, H. Michael Keyoungd
aYonsei University, Seoul, Republic of Korea; bUniversity of Munich
Medizinsche Klinik, Munich, Germany; cInstitue of Endocrinology
and Metabolism named after Komisarenko NAMS of Ukraine, Kyev,
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Ukraine; dGenexine, Inc., Seongnam, Republic of Korea; eHandok,
Inc., Seoul, Republic of Korea

Background, Objective and hypotheses: GX-H9 is a hybrid
Fc-based long-acting recombinant human growth hormone (hGH).
The safety, tolerability, and PK/PD of single ascending dose in
healthy volunteers were assessed to determine GX-H9 doses
capable of normalizing IGF-1 level. The PK/PD, safety, efﬁcacy
and tolerability of multiple sequential doses of GX-H9 in adult
growth hormone deﬁciency (AGHD) were compared to that of a
daily recombinant hGH in AGHD. A Phase 2 study in pediatric
GHD (PGHD) is also ongoing to investigate safety, efﬁcacy and
PK/PD of GX-H9. Method: A double-blind, randomized, placebocontrolled, single ascending dose Phase 1 study of GX-H9 was
conducted in 4 groups of healthy subjects (nZ32) with four
sequential dose levels (0.2, 0.4, 0.8 or 1.6 mg/kg). Currently, a Phase
2, randomized, active-controlled, open-label, sequential dose study
of GX-H9 (0.1 mg/kg per weekly, 0.2 and 0.3 mg/kg per semimonthly) is being conducted in patients with AGHD (nZ45). In
addition, a Phase 2, randomized, active-controlled, open-label,
multiple dose study of GX-H9 with weekly and semi-monthly
administrations is being conducted in patients with PGHD (nZ48).
Results: Single doses of GX-H9 in the range of 0.2 to 1.6 mg/kg
were well tolerated at all dose levels. Only mild adverse events were
observed and no lipoatrophy or anti-drug antibodies were detected.
Geometric mean of t1/2 ranged between 69.2 and 138.0 hours. IGF-1
serum concentrations increased in a dose-dependent manner
between 0.2 and 1.6 mg/kg. The interim Phase 2 results have
indicated that AGHD patients (nZ11) receiving the lowest dose of
GX-H9 (0.1 mg/kg) weekly for 12 weeks were safe and comparable
with those receiving 6 mg/kg of Genotropinw daily for 12 weeks
(nZ2) in the mean increases in IGF-1 (101.3G31.2 ng/mL vs
109.1G45.0 ng/mL, respectively). The administration of higher
doses showed potential for semi-monthly treatment of GX-H9 in
AGHD and PGHD. Conclusion: Phase 1 and interim Phase 2
results have demonstrated that GX-H9 is safe and well tolerated in
healthy subjects and in patients with AGHD and PGHD. The data
from ongoing Phase 2 studies will be presented in addition to the
Phase 1 result.

RFC8.5

Optimal Sampling of IGF-1 During Weekly
Administration of a Long Acting Human Growth
Hormone (MOD 4023)
Dennis M. Fishera, Michal Jaron Mendelsonb, Shelly Vanderb,
Ronit Korenb, Gili Hartb
aP Less Than, San Francisco, USA; bOPKO Biologics, Nes Ziona,
Israel

Background: OPKO Biologics is developing MOD-4023, a
long-acting growth hormone (GH), intended for weekly dosing
for the treatment of idiopathic GH deﬁciency in children. At
ESPE2015, we presented pharmacokinetic (PK) and pharmacodynamic (PD, based on IGF-1) models for weekly MOD-4023
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administration in children aged 3–11 years. These models conﬁrm
that IGF-1 (and IGF-1 SDS) varies during the dosing interval. One
critical clinical and research issue is when to optimally sample
IGF-1 during a dosing interval and how to interpret that value.
Objective and hypotheses: To evaluate the time course of IGF-1
SDS values during a dosing interval and to determine the
relationship between samples obtained at various time points
during the interval to peak and mean values. Method: The
previously-described PK and PD models yielded individual (post
hoc) parameters for each of 46 adults and 42 children. These
models were then used to simulate the IGF-1 plasma concentration proﬁle at steady state based on each subjects. IGF-1 SDS
was calculated based on IGF-1, age, and gender. Each subject’s
peak IGF-1 SDS and values at each of Day 0 (pre-dose) through
Day 7 were identiﬁed from the simulated data; mean IGF-1 SDS
was calculated using linear trapezoids. The relationship between
each of peak and mean SDS vs. the value at each day was assessed
graphically and by linear regression. Results: Peak SDS was well
predicted by the value obtained at Day 2 (48 hours post-dose) and
mean SDS was well predicted by the value at Day 4. Peak SDS
correlated strongly with values at Days 3–5 (r O 0.98) and mean
SDS correlated strongly with values at Days 2, 4, 5 (r O 0.98);
however, the linear regression deviated from the line of unity.
Conclusion: In children, IGF-1 values at Day 2 can be used as a
direct predictor of peak IGF-1 SDS; values at Day 4 are a direct
predictor of mean IGF-1 SDS. Using the linear regressions, values
at other days (2-5) can be used to model peak and mean IGF-1
SDS.

RFC8.6

A Six-Month Safety and Efﬁcacy Study of TransCon
hGH Compared to Daily hGH in Pre-Pubertal Children
with Growth Hormone Deﬁciency (GHD)
Pierre Chatelaina, Oleg Malievskyb, Klaudziya Radziukc,
Ganna Senatorovad, Michael Beckerte
aDiv. Endocrinologie Pediatrique - Hopital Mere-Enfant, University
Claude Bernard Lyon1, Lyon, France; bBashkir State Medical
University, Ufa, Russia; c2nd Children City Clinic, Minsk, Belarus;
dKharkiv National Medical University, Kharkiv, Ukraine; eAscendis
Pharma A/S, on behalf of the TransCon hGH Study Group,
Hellerup, Denmark

Background: TransCon hGH is a long-acting prodrug of
recombinant human growth hormone (hGH) that releases fully
active unmodiﬁed hGH into the blood compartment. This
presentation will detail the ﬁnal safety and efﬁcacy results of
TransCon hGH in a Phase 2 study in children with GHD over a
treatment period of six months. Objective and hypotheses: The
objective of this Phase 2 study in GHD was to investigate 1) safety
and tolerability, 2) pharmacokinetics (PK) and pharmacodynamics and 3) efﬁcacy of TransCon hGH in children with Growth
Hormone Deﬁciency (GHD). Method: Pre-pubertal, treatment
naı̈ve GHD children received s.c. injections of one of three onceweekly TransCon hGH doses (0.14, 0.21 and 0.30 mg hGH/kg per
week) or daily hGH (0.03 mg hGH/kg per dayZ0.21 mg/kg per
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week) over a 6-month treatment period, in a randomized,
comparator-controlled Phase 2 study. The patients’ GHD
diagnosis was established in accordance with international
consensus guidelines, based on auxology (height & height
velocity), GH stimulation tests & IGF-I. Results: Safety and
efﬁcacy (annualized height velocity), as well as PK and PD data of
53 GHD patients treated over a 6-month period with TransCon
hGH or daily hGH will be presented. All TransCon hGH doses
demonstrated an excellent safety/local tolerability proﬁle (comparable to daily hGH) and an excellent growth - mean annualized
height velocities ranging between 11.9 cm to 13.9 cm for the
different dose levels of TransCon hGH compared to 11.6 cm mean
annualized height velocity for daily hGH treatment. Conclusion:
TransCon hGH has demonstrated efﬁcacy (auxology) and safety
comparable to that observed with daily hGH. Observed injection
site reactions are similar to what is expected with daily hGH
injections, with no nodule formation or lipoatrophy noted. The
low immunogenicity, comparable to daily hGH treatments was
conﬁrmed. Hence, this TransCon hGH Phase 2 study conducted in
a pediatric population with GHD conﬁrmed the very good safety
and efﬁcacy proﬁle of TransCon hGH, an hGH prodrug, and
forms the basis for Phase 3 development.

RFC8.7

Safety and Tolerability of Once-Weekly
Administration of CTP-Modiﬁed Human Growth
Hormone (MOD-4023): 24-month Complete Dataset
Results of a Phase 2 Study in Children with Growth
Hormone Deﬁciency
Nataliya Zelinskaa, Julia Skorodokb, Oleg Malievskyc,
Ron G. Rosenfeldd, Zvi Zadike, Ronit Korenf, Shelly Vanderf, Gili Hartf,
Klaudziya Radziukg

and lipid metabolism, blood biochemistry, and immunogenicity.
Results: No severe AEs were reported during MOD-4023
treatment. A similar rate of adverse events was reported by patients
treated with MOD-4023 and by patient in the daily arm. No injection
site-related reactions such as local discomfort, swelling, erythema or
lipoatrophy were observed. Laboratory ﬁndings supported the
tolerability of MOD-4023 treatment, and no signiﬁcant overall
changes were observed in glucose levels, insulin, HbA1c, or vital
signs. Conclusion: MOD-4023 demonstrated excellent safety and
tolerability during treatment for up to 24 months in a dose range of
0.25–0.66 mg/kg per week. No unexpected AEs were considered as
MOD-4023-related. This supports the ongoing clinical development
of MOD-4023 for once-weekly treatment of GHD children. Based
on the above, a pivotal Phase 3 study will be initiated shortly at a
dose of 0.66 mg/kg per week, and patients receiving the lower
MOD-4023 doses will be switched to 0.66 mg/kg per week for longterm assessment.

RFC8.8

Efﬁcacy of Once-Weekly Administration of
CTP-Modiﬁed Human Growth Hormone (MOD-4023):
24-month Complete Database Results of a Phase 2
Study in Children with Growth Hormone Deﬁciency
Nataliya Zelinskaa, Julia Skorodokb, Oleg Malievskyc,
Ron G. Rosenfeldd, Zvi Zadike, Ronit Korenf, Shelly Vanderf,
Gili Hartf, Dmitri Radukg
aUkrainian

Children Specialized Clinical Hospital, Kyev, Ukraine;
Petersburg State Pediatric Medical Academy, St. Petersburg,
Russia; cBashkir State Medical University, Ufa, Russia; dOregon
Health & Science University, Oregon, USA; eKaplan Medical Center,
Rehovot, Israel; fOPKO Biologics, Nes Ziona, Israel; g2nd Children
City Clinic, Minsk, Belarus
bSt.

aUkrainian

Children Specialized Clinical Hospital, Kyev, Ukraine;
Petersburg State Pediatric Medical Academy, St. Petersburg,
Russia; cBashkir State Medical University, Ufa, Russia; dOregon
Health & Science University, Oregon, USA; eKaplan Medical Center,
Rehovot, Israel; fOPKO Biologics, Nes Ziona, Israel; g2nd Children
City Clinic, Minsk, Belarus
bSt.

Background: Daily injections are currently required for
growth hormone (GH) replacement therapy, which may cause
poor compliance, inconvenience and distress for patients. MOD4023 is a CTP-modiﬁed human GH (hGH) developed for onceweekly administration in growth hormone deﬁcient (GHD) adults
and children. Objective and hypotheses: In the present Phase 2
study, the safety and tolerability of once-weekly subcutaneous (SC)
administration of MOD-4023 were assessed in children with GHD
over a period of 24 months. Method: A randomized, controlled
Phase 2 study was conducted in prepubertal GHD children
receiving SC injections of one of three MOD-4023 doses in a onceweekly regimen (0.25, 0.48, and 0.66 mg/kg per week), or daily
hGH (34 mg/kg per day) as control for 24 months. Safety
assessments included monitoring of adverse events (AEs),
injection site reactions, vital signs and physical condition.
Laboratory assessments were also performed and included glucose
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Background: Growth hormone (GH) replacement therapy
currently requires daily injections, which may cause poor
compliance, inconvenience and distress for patients. CTPmodiﬁed hGH (MOD-4023) has been developed by OPKO
Biologics for once-weekly administration in growth hormonedeﬁcient (GHD) adults and children. Objective and
hypotheses: The 24-month efﬁcacy of once-weekly subcutaneous
(SC) administration of MOD-4023 was evaluated in a Phase 2
study in GHD children. Method: A randomized, controlled Phase
2 study was conducted in prepubertal children with GHD
receiving once-weekly SC injections of one of three MOD-4023
doses (0.25, 0.48, and 0.66 mg/kg per week) vs daily hGH
(34 mg/kg per day). Subjects were rolled over to continue with the
same MOD-4023 dose in an open-label extension (OLE), which
will routinely assess growth until marketing approval. Height
velocity (HV) results during the 2nd year of MOD-4023 treatment
were compared to historical controls (Ranke et al., 2010), and IGF1 and IGFBP-3 levels were monitored as well. Results: The height
velocity analysis included the full dataset for patients who
completed 24 months of treatment. All 3 doses of MOD-4023
demonstrated promising 2nd year growth, while the two higher
doses of MOD-4023 resulted in better growth in comparison to the
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lower dose of MOD-4023 (0.25 mg/kg per week), and in line with
reported age- and GHD severity-matched historical control
(Ranke et al., 2010). Conclusion: The efﬁcacy of single weekly
MOD-4023 administration for the treatment of pediatric GHD
was further conﬁrmed during the 2nd year of treatment as part of
the OLE of a Phase 2 study. This further afﬁrms that a single
weekly MOD-4023 injection has the potential to replace daily hGH
in GHD children. Based on the above, a pivotal Phase 3 study will
be initiated shortly at a dose of 0.66 mg/kg per week, and patients
receiving the lower MOD-4023 doses will be switched to the
0.66 mg/kg per week dose for long-term assessment.

RFC9.1

Neonatal Diabetes due to NKX2.2 Mutation –
Genotype, Clinical Phenotype and Therapeutic
Challenges in a Very Low Birth Weight Diabetic
Neonate
Adi Auerbacha, Noa Ofek Shlomaia, Ariella Weinberg Shokrunb,
Ephrat Levy-Lahadb, David Zangena
aHadassah
bShaare

Hebrew University Medical Center, Jerusalem, Israel;
Zedek Medical Center, Jerusalem, Israel

Background: Insulin treatment in a very low birth weight
neonate having persistent hyperglycemia is challenging. The very
recently reported novel human genetic cause of neonatal diabetes
due to NKX2.2 pancreatic transcription factor mutations is
associated with very low birth weight deliveries. Objective and
hypotheses: To study the diagnostic process, the molecular
genetics, the clinical phenotype, and the signiﬁcant therapeutic
challenges in the management of an extremely low birth weight
(1.080 Kg) infant of consanguineous Palestinian parents with early
severe Neonatal Diabetes (NDM). Methods: Genetic investigations included homozygosity mapping and sequencing of
ABCC8, KCNJ11, INS and EIF2AK3 genes followed by an
exome sequencing. Therapeutic trials involved continuous
intravenous insulin, sulphonyl urea, subcutaneous Long Acting
Insulin Analogues (LAIA) and continuous insulin via insulin
pump. Results: Homozygosity mapping identiﬁed three candidate
genes, located in small homozygous areas: INS gene, RFX6 gene,
and SLC19A2. Sequencing of those genes revealed no pathogenic
mutation. Exome sequencing revealed delG, P119fs mutation in
the NKX2.2 gene, expressed in the CNS and pancreas and required
for the ﬁnal differentiation of pancreatic beta cells in mice.
Therapeutically, the thin subdermal fat tissue in this case limited
the use of insulin pump or continuous glucose monitoring.
Sulphonylurea treatment showed no beneﬁt. The most optimal
glycemic control without extreme ﬂuctuations in glucose
monitoring was achieved by 3 daily doses of 0.3 m/Kg of Long
Acting Insulin Analogues (LAIA). Conclusion: The delG, P119fs
mutation in the NKX2.2 gene causes severe NDM associated with
very low birth weight infants. Sulphonylureas are not effective and
long-acting insulin analogues twice daily were associated with
extreme glucose variability. If insulin is required LAIA in three or
more daily doses are the optimal choice.
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RFC9.2

Missense Mutation of GLIS3 Gene Resulting in
Neonatal Diabetes and Congenital Hypothyroidism
Nadia Alghazir
Tripoli Medical Center, Tripoli, Libya

Background: Neonatal diabetes, diabetes diagnosed before 6
months of age, is rare, with incidence of approximately 1:90,000–
160,000 live births. In approximately half of cases, neonatal
diabetes is transient and usually resolves between 6 and 18 months
of life. In the remainder of cases, the diabetes is permanent.
Mutations in the GLI-similar 3 (GLIS3) gene encoding the
transcription factor GLIS3 are a rare cause of permanent neonatal
diabetes and congenital hypothyroidism with eight affected cases
reported to date. We are reporting ﬁrst missense mutation in
GLIS3 resulting in neonatal diabetes and congenital hypothyroidism. Case: A Libyan female, was born at full term with a weight of
2.4 kg and head circumference of 34 cm, to non-consanguineous
parents. Intrauterine growth retardation was noted during
pregnancy. Six weeks after birth, she was admitted to the hospital
with hypovolemic shock found to have blood sugar of 1020 mg/dl
without signiﬁcant acidosis or ketosis. Target blood glucoses have
been easy to achieve with just intermittent insulin therapy. At 5
months of age TSH found to be persistently elevated (10.7 mIU/ml)
with freeT4 15.9 Pmol/l and started on levothyroxine replacement.
Abdominal ultrasound scan performed at age of 6 months showed
normal morphology of the liver, pancreas and both kidneys. The
homozygous mutation c.1924AOT (p.Ser642Cys), was identiﬁed
when the patient was tested for a monogenic etiology by
sequencing a panel of 13 genes associated with neonatal diabetes.
Patient now is at eight months of age with normal developmental
milestones, as well as physical development and requires 0.1–0.2
units/kg per day of basal insulin with HbA1c 6.3%. Conclusion:
This case extends the clinical spectrum associated with mutations
in GLIS3. We are describing the ﬁrst case of GLIS3 gene missense
mutation c.1924AOT (p.Ser642Cys) resulted in neonatal diabetes
and congenital hypothyroidism. Mutations in GLIS3 should be
considered in all children with neonatal diabetes without an
established cause, irrespective of reported parental relatedness or
insulin requirements.

RFC9.3

Molecular Analysis of a Large Cohort of MODY
Patients by Next Generation Sequencing
Rosangela Artusoa, Valerio Orlandinib, Viviana Palazzob,
Laura Giuntia, Samuela Landinib, Aldesia Provenzanob,
Andrea La Barberaa, Sabrina Giglioa, Stefano Stagic
aMedical Genetics Unit, Meyer Children’s University Hospital,
Florence, Italy; bMedical Genetics Unit, Department of Clinical and
Experimental Biomedical Sciences ‘Mario Serio’, University of
Florence, Florence, Italy; cHealth Sciences Department, University of
Florence, Anna Meyer Children’s University Hospital, Florence, Italy
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Background: Maturity-onset diabetes of the young (MODY)
is a monogenic form of diabetes that accounts for 2–5% of all cases
but it is underestimated because it’s often misdiagnosed as T1D or
T2D whose symptoms are often overlapping. It is a phenotypically
and genetically heterogeneous disorder characterised by autosomal
dominant inheritance, a young age of onset and pancreatic b-cell
dysfunction. Objective and hypotheses: Actually in about 50%
of MODY patients is not identiﬁed causative mutations in known
genes (MODYx). Recent advances in next-generation sequencing
technologies make it affordable to search for rare and functional
variants for common complex diseases systematically. On the
bases of this observation, we decide to analyse 100 MODY patients
through next generation sequencing (NGS) tecnology. Method: A
set of 182 genes were chosen for targeted resequencing (454 Roche
platform). We selected genes known implicated in the pathway of
pancreatic b cells, candidate genes for T2D, and genes causative of
diabetes in mice experiments. Results: In the 66% of cases we
found, in association with known heterozygous/homozygous SNPs
associated with diabetes, rare and pathogenetic variants, demonstrating that this approach leads to a genetic diagnosis in most of
patients. Moreover, two mutations were identiﬁed in different
genes in 40% of cases suggesting a complex etiology. Conclusion:
The increased number of genes tested led to a higher mutation
detection rate. This approach may help in understanding the
molecular aetiology of diabetes and in providing a more
personalised treatment for each genetic subtype.

introduction of insulin. Genetic analysis was performed by high
throughput sequencing of DNA of 323 genes involved in diabetes
and pancreas development. Results: We have analyzed 147
diabetic subjects with suspected monogenic diabetes. Four had
neonatal diabetes (onset ! 6 months of age), 134 pediatric onset
(O6 months to 18 years) and 10 had diabetes onset between 18–25
years. Genetic analysis revealed mutations/variants in known
MODY genes in 25.9% of the probands: 13.6% had mutations in
the GCK, 4.8% in the HNF1A, 2% in the HNF4A, 1.4% in the
ABCC8, 1% in the INS and 1% in the KLF11 genes, overall we
detected 12 novel variants. In addition, in 36.7% of the probands,
we found variants in potential diabetes genes with a high-predicted
pathogenicity. Conclusion: This testing approach yields a high
rate of positive results. In the whole Lithuanian pediatric diabetic
and young adult population (1209 probands), GCK mutations are
found in 1.65%, HNF1A mutations in 0.6% and HNF4A mutations
in 0.25% of the patients.

RFC9.5

Non-Mody Monogenic Diabetes: A Very
Heterogenous and Problematic Group of Diabetes
Zeynep Siklara, Elisa De Francob, Sarah FlanagaNb, Sian Ellardb,
Serdar Ceylanerc, Kaan Boztugd, Figen Dogue, Aydan Ikinciogullarif,
Zarife Kulogluf, Aydan Kansue, Merih Berberoglua
aDepartment
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Prevalence of Monogenic Diabetes in the Lithuanian
Pediatric and Young Adult Population
Valerie Schwitzgebela,b, Mirjam Dirlewangera, Philippe Kleea,
Federico Santonic, Jean-Louis Blouinc, Dovile RazanskaiteVirbickiened, Evalda Danyted, Rimante Dobrovolskiened,
Dalia Marciulionyted, Ingrida Stankuted, Rasa Verkauskiened
aPediatric

Endocrine and Diabetes Unit, Department of Child and
Adolescent, University of Geneva, Geneva, Switzerland;
bDiabetescenter Faculty of Medicine, University of Geneva, Geneva,
Switzerland; cService of Genetic Medicine, Unviersity of Geneva,
Geneva, Switzerland; dDepartment and Institute of Endocrinology
Medical Academy Lithuanian University of Health Sciences, Kaunas,
Lithuania

Background: Monogenic diabetes is a heterogeneous group of
metabolic disorders resulting from defects in single genes. Over
90% of the subjects remain undiagnosed, mainly because of lack of
access to genetic testing. Objective and hypotheses: The aim of
our study was to do a comprehensive genetic analysis of the whole
pediatric and young adult autoimmune antibody negative diabetes
population of Lithuania. Method: 860 children (age 0–18 years)
and 349 young adults (age O18–25 years) with diabetes were
screened for the presence of islet autoimmune antibodies. Genetic
analyses were performed in 147 subjects, 80 of them had no
detectable autoimmune antibodies and 67 had positive IAA
antibodies only. We included the IAA positive probands under
insulin treatment, because the antibodies were tested after
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of Pediatric Endocrinology, Ankara University School
of Medicine, Ankara, Turkey; bUniversity of Exeter Medical School,
Exeter, UK; cIntergen Genetic Center, Ankara, Turkey; dCeMM
Research Center, Vienna, Austria; eDepartment of Immunology and
Allergy, Ankara University School of Medicine, Ankara, Turkey;
fDepartment of Pediatric Gastroenterology, Ankara University
School of Medicine, Ankara, Turkey

Background: Monogenic diabetes represents a group of
disorders resulting from a single gene defect leading to disruption
of insulin secretion or a reduction in the number of beta cells.
Despite the classiﬁcation of monogenic diabetes according to age
of onset, with neonatal DM (!6 months of age) and maturity
onset diabetes of young (MODY) (O6 months and !25 years of
age); not every case can be classiﬁed into those groups. Objective
and hypotheses: We aim to evaluate non-MODY monogenic
diabetes diagnosed in our clinic, and emphasize the characteristics
of patients. Method: We evaluated the patients with monogenic
diabetes, during the last 10 years period. Type 1 DM, MODY, and
patients with negative autoantibodies and no mutation were
excluded from the study. Results: Twelve patients, aged 1 days to
11 years, were diagnosed with non-MODY monogenic diabetes.
Half the patients were diagnosed after 6 months of age. Most
patients had a KATP channel defect. Disruption of beta cells was
detected in 6 patients, with 3 cases having a WFS1 mutation, 3 had
positive autoantibodies (2 an LRBA mutation, and one CD25
deﬁciency). Additional systemic ﬁndings including severe immune
system dysfunction were seen in 6/12 patients (Table). Treatment
with sulphonylurea was succesful in two patients with an ABCC8
gene mutation. The other patients were given insulin in very
heterogenous doses (0.4–1.6 U/Kg body weight). Four patients
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died during follow-up, three of which had immune dysfunction.
Conclusion: Monogenic diabetes due to a mutation in a nonMODY gene can be diagnosed after 6 months of age. Even with
positive autoantibodies. Immune dysfunction was present in 50%
of patients in our cohort and should be investigated in all patients
with early-onset monogenic diabetes. Mortality of patients with
monogenic diabetes and additional autoimmunity was high in our
cohort and is likely to reﬂect the multisystem nature of these
diseases.

RFC9.6

Emerging Pitfalls of Etiological Diagnosis of Diabetes
in Children and Adolescents? Analysis of a French
Cohort of 310 Recent-Onset Cases
Elise Bismutha, Helene Platb, Didier Chevenneb, Christine
Bellane Chantelotc, Jean-Claude Carelb, Nadia Tubiana-Ruﬁb
aCHU de La Réunion, Saint Pierre, Reunion; bCHU Robert Debré,
Paris, France; cCHU Pitié Salpétrière, Paris, France

Background: A diagnosis of diabetes in children used to mean
type 1 diabetes (T1D) and lifelong insulin therapy. However, over
the last decades the spectrum of diabetes has widened and even if
auto immunity remains the most prevalent etiology, confounding
factors and overlap with other causes of diabetes types sometimes
make a revision of the initial diagnosis necessary. Objective and
hypotheses: To classify diabetes etiologies in youth with diabetes
using a prospective and retrospective systematic approach to
diabetes diagnosis. Method: Data on all new cases of diabetes
0–19 years old admitted in our unit (Paris, France) from January
1st 2010 to December 31st 2012 were prospectively collected.
Diabetes etiologies were classiﬁed according family history, clinical
(symptoms, age, gender, BMI), biological (ketones, pH, HCO3-,
HbA1c), immunological (GAD, IAA, IA2, ZNT8), and HLA
haplotypes ﬁndings at diagnosis, and retrospectively reviewed
according to follow up data (insulin requirement, associated
symptoms, genetic testing). Results: Among the 310 youth
diagnosed with diabetes over the 3-year study period, 216 (70%)
had autoimmune T1D. The most prevalent ﬁnal diagnoses in the
non autoimmune group were type 2 diabetes (nZ23, 29.7%),
hematologic disease- or post transplantation drug- induced
diabetes (16.2%), MODY (13.5%), and transient hyperglycemia
(10.8%). Less frequently diagnoses were type 1B diabetes, cystic
ﬁbrosis related diabetes, and speciﬁc rare cases of diabetes. Patients
without autoimmunity were signiﬁcantly older (10.1 vs 7.5 yrs old),
had higher SDS BMI, and lower HbA1c (8.9 vs 11.8%) at diagnosis
P!0.01. Conclusion: A systematic approach to diabetes etiology
in a large hospital-based cohort of youth with newly diagnosed
diabetes shows a large diversity of diagnoses with T1D accounting
for “only” 70%. Further evaluation of auto-antibody-negative
patients and use of the latest genetic testing methods are needed to
avoid underestimating the other forms of diabetes and provide
adequate care and treatment.
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RFC9.7

Chronotype and Type 2 Diabetes Risk in
Preadolescents
Magdalena Dumin, Katie O’Sullivan, Eve Van Cauter, Dorit Koren
University of Chicago Medical Center, Chicago, IL, USA

Background: An individual’s chronotype, or preference in the
timing of sleep or food intake, may have metabolic implications.
Late chronotype has been associated with higher body mass index
(BMI) and hemoglobin A1c (HbA1c) in adults and greater BMI,
portion sizes, and lower HDL cholesterol levels in adolescents.
Objective and hypothesis: To examine associations between
chronotype and risk factors for type 2 diabetes in children ages
10–13 years. We hypothesize that late chronotype associates with
greater insulin resistance and higher glucose levels. Method:
Ten (5 normal-weight (NW), 5 obese (OB)) preadolescents (age
11.4G0.5 years, Tanner stages 1–3) underwent anthropometric
measurements and fasting blood draw; glucose, insulin, HbA1c,
and lipid levels were measured. Obese participants underwent a
3-hour oral glucose tolerance test (OGTT). Mid-sleep time on free
days (MSF), a measure of chronotype, was assessed via actigraphy
over 1 week and secondarily through administration of the
Children’s ChronoType Questionnaire (CCTQ) and MorningnessEveningness Scale for Children (MESC). Results: Sleep parameters did not differ signiﬁcantly between NW and OB children.
As expected, OB versus NW participants had signiﬁcantly higher
fasting plasma insulin levels (20.9G6.4 vs 4.2G2.6 mI/ml,
PZ0.002) and HOMA-IR levels (4.7G1.7 vs 0.9G0.6, PZ0.004).
MSF did not associate signiﬁcantly with metabolic outcomes.
HbA1c was positively associated with CCTQ chronotype score
(rZ0.64, PZ0.047) and lower MESC score (rZK0.75, PZ0.01),
indicating later chronotype is associated with poorer glycemic
control. HbA1c was also associated with overall time in bed
(rZK0.84, PZ0.005), later bedtimes overall (rZ0.62, PZ0.011)
and on weekdays (rZ0.81, PZ0.002). On regression analysis, later
weekday bedtime predicted a higher HbA1c independently of time
in bed. Conclusion: These preliminary ﬁndings suggest that a late
chronotype in preadolescents may have a deleterious glycemic
impact independent of bedtime duration and that advancing
bedtimes may reduce glucose levels and lower risk of type 2
diabetes in preadolescents. Our preliminary ﬁndings call for
expansion of our pilot study to a larger cohort.

RFC9.8

Micro RNA and Diabetic Nephropathy
Shereen Abdelghaffara, Fatma Elmougib, Sahar Abdelatyb,
Yasmin Elshiwyb, Reham Elsayedb, Heba Abdelrahmanb,
Hend Mehaweda, Heba Elgebalya, Sakinatalfouad Ahmeda,
Peter Elalfya
aDepartment
bDepartment
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Background: MicroRNAs (miRNAs) are short non-coding
RNAs that repress target gene expression via post-transcriptional
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mechanisms. Objective and hypotheses: To study the
expression of miRNA-25, miRNA-216, miRNA-21, miRNA-93,
miRNA-377 in a sample of 100 type 1 diabetic patients with and
without microalbuminuria to probe their role in development of
diabetic nephropathy. Methods: Hundred type 1 diabetic
patients, 50 with microalbuminuria and 50 without were recruited
from the Diabetic Unit, Cairo University. Blood pressure
measurement as well as HbA1C and lipid proﬁle were assessed.
Detection of mature miRNAs in serum was done by quantitative
real-time reverse-transcription PCR (qRT-PCR). Results: MicroRNA-21, miRNA93, miRNA25, miRNA were upregulated in 36.6,
76.7 and 30% respectively and downregulated in 60, 20 and 50%
respectively of patients with microalbuminuria. miRNA-216 was
upregulated in 20% and downregulated in 60% of patients with
microalbuminuria. Conclusion: Some microRNA- might have a
protective role against development of microalbuminuria, while
others may increase its risk. More studies are still needed to
unmask the potential role of different micro-RNAs in development
of diabetic nephropathy.

genes involved in phenotypes and pathways, such as “Prenatal
growth retardation” (PZ3.0 !10K22) and “Decreased placenta
weight” (PZ2.4!10K10). Transcripts such as Meg3, Mest, Igf2,
already described in a IUGR human model (Kappil et al., 2015),
were also affected. Conclusion: Subtle variations of gene networks
involving XL would be implicated in the pathogenesis of placental
hypotrophy and IUGR associated to GNAS paternal mutation. XL
shows a preferential placental expression from the paternal allele.
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Dysregulation of Placental Mirna in Maternal Obesity
is Associated with Pre-and Post-Natal Growth
Judit Bassolsa, Gemma Carreras-Badosaa, Alexandra Bonmatib,
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Francis deZeghere, Lourdes Ibañezf, Jose-Manuel Fernandez-Reala,b,
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Paternal Loss-of-Function Mutations of GNAS and
Growth Retardation in a Mice Model: A Speciﬁc
Placental Transcriptomic Signature?
Lea Chantal Trana, Celine Ballandonea, Daniel Vaimanb,
Sandrine Barbauxb, Nicolas Richarda, Marie-Laure Kottlera
aCMR Phosphorus and Calcium, Department of Genetics, Caen
University Hospital, Caen, Normandy, France; bInstitute Cochin
(U1016 Inserm/UMR8104 CNRS/UMR-S8104), Paris, Ile de France,
France

Background: GNAS gene is a complex imprinted locus,
resulting in the expression of at least four transcripts (XL, NESP55,
A/B and Gsa) characterized by their speciﬁc exon 1 and common
exons 2-13. While Gas is biallelically expressed in most tissues, XL
is only expressed from the paternal allele. Maternally inherited,
loss-of-function mutations affecting those GNAS exons that
encode Gsa cause pseudohypoparathyroidism (PHP) type Ia, a
disorder characterized by multiple hormonal resistance. A severe
intrauterine growth retardation (IUGR) associated with placental
hypotrophy is observed in patients presenting pseudopseudohypoparathyroidism (PPHP) due to paternal GNAS mutations.
Objective and hypotheses: Given the role of placenta in the
fetal growth, we suspected an alteration at transcriptional level,
due to Gnas loss-of-function mutations. We used different mice
models to compare placental transcriptome between wild-type
(WT) and heterozygote (KO). Method: WT female mice were
crossed with male mice harboring heterozygote mutation in exon 1
of XL, of E1 or E2 (exon shared between Gsa and XLas). Placentas
were obtained at E18 for each litters and the fetus genotyped.
After extraction, placental RNA were hybridized on a microarray
(GeneChip Mouse Transcriptome Assay 1.0.), and data were
analysed by bioinformatics (GSEA, Webgestalt, String db, Venny
Venn). Results: XL expression is dramatically decreased in
XLmC/pK mice (relative quantiﬁcation vs WT: 0.20,
PZ!0.0001). We evidenced signiﬁcant alterations in several
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Background: Human placenta exhibits a speciﬁc miRNA
expression pattern. Some of these miRNAs are dysregulated in
pregnancy disorders like preeclampsia and intrauterine growth
restriction (IUGR), and are potential biomarkers for these
pathologies. No studies have been performed in maternal obesity.
Objective and hypotheses: (1) Deﬁne the placental miRNA
proﬁle in pregnant women with: a) pre-pregnancy (preOB) or
gestational obesity (gestOB), b) gestational diabetes (GDM) and
c) small for gestational age children (SGA). (2) Explore the
associations of circulating miRNAs dysregulated in maternal
obesity with pre- and post-natal growth. Method: TaqMan LowDensity Arrays (TLDAs) were used to proﬁle the placental
miRNAs in 30 pregnant women (6 preOB, 6 gestOB 6 GDM,
6 SGA and 6 controls). The miRNAs differentially expressed in
maternal obesity were validated in 80 pregnant women (25 preOB,
25 gestOB and 30 control). Placentas and new-borns were weighed
at delivery and at 1 month of life. Results: 9 miRNAs were speciﬁc
of placentas from women with preOB; 8 miRNAs of placentas
from women with gestOB, 8 miRNAs of placentas from GDM
women; 13 miRNAs of placentas from women with SGA children,
and 386 miRNAs were common in all groups. Among the
common miRNAs, 6 miRNAs were decreased in preOB or gestOB
(miR-1285, miR-1269, miR-487, miR-214, miR-185 and miR-181)
(all P !0.05). In silico analysis showed that these miRNAs were
related with cell proliferation and insulin signalling pathway. The
miR-1285, miR-1269 and miR-487 were predictors of decreased
birth weight independently of maternal obesity (all P!0.010 and
R2O15%). Moreover, the miR-1285 was predictor of decreased
birth height and increased weight gain in the ﬁrst month of life (all
P!0.008 and R2O10%). Conclusion: We identiﬁed a speciﬁc
placental miRNA proﬁle in several pregnancy disorders including
maternal obesity, GDM and SGA. The dysregulation of placental
miRNAs may mediate the growth promoting effects of maternal
obesity on the offspring.
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Vitamin D Depletion in Pregnancy Decreases Survival
Time, Oxygen Saturation, Lung Weight and Body
Weight in Preterm Rat Offspring
Sine Lykkedegna,b, Grith Lykke Sorensenc, Signe Sparre
Beck-Nielsena,b, Bartosz Pileckic, Lars Duelundd, Niels Marcussene,
Henrik Thybo Christesena,b
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Background: Animal studies suggest a role of vitamin D in
fetal lung development although not studied in preterm animals.
Objective and hypotheses: We tested the hypothesis that
vitamin D depletion does not aggravate respiratory insufﬁciency in
preterm rat offspring. Furthermore, the effects of vitamin D
depletion on growth and lung surfactant were investigated.
Method: Female Sprague-Dawley rats were randomly assigned
low vitamin D (VDL) or control diet before mating and followed
with serum 25-hydroxyvitamin D (s-25(OH)D) determinations.
After cesarean section at gestational day 19 (E19) or 22 (E22),
placental weight, birth weight, crown-rump-length (CRL),
oxygenation (SaO2) at 30 min and foster-mother reared survival
time were recorded. Lungs from the euthanized pups were
analyzed for phospholipid concentration, surfactant mRNA and
expression of the vitamin D receptor (VDR). Results: S-25(OH)D
was lower in the VDL group before mating (43 vs 64 nmol/L,
PZ0.009) and at cesarean section (12 vs 30 nmol/L, P!0.0001).
Compared to the controls, E19 VDL pups had lower birth weight
(2.13 vs. 2.29 g, P!0.001), lung weight (0.09 vs 0.10 g, PZ0.002),
lung/birth weight ratio (0.042 vs 0.044, PZ0.011), SaO2 (54% vs
69%, PZ0.002) as well as reduced survival time (0.50 vs 1.25h,
P!0.0001). At E22, no such differences were observed, but VDL
pups had lower CRL (4.0 vs 4.5 cm, P!0.0001). A trend towards
lower VDR expression was seen in VDL at E19 (PZ0.068), but not
at E22, where the expression was signiﬁcantly lower in both dietary
groups compared to E19. The phospholipid concentration and the
surfactant mRNA expression did not differ between the groups.
Conclusion: Vitamin D depletion led to lower oxygenation and
reduced survival time in the preterm offspring, associated with
reduced lung weight and birth weight, but not with changes in
phospholipids or surfactant. The role of vitamin D in respiratory
insufﬁciency in human preterm neonates should be studied further.

Institute of Child Health, London, UK; bGreat Ormond Street
Hospital for Children, London, UK; cGut Hormone Laboratory,
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Background: Hyperinsulinaemic hypoglycaemia (HH) is one
of the common causes of hypoglycaemia in infants and children. It
can cause severe brain injury in children if not treated promptly.
Diazoxide is ﬁrst-line treatment for HH. Glucagon infusion is used
in the management of children with HH. However it is unclear
what dose of glucagon should be used in children. Objective and
hypotheses: To evaluate the efﬁcacy, safety and pharmacokinetics of intravenous (IV) glucagon therapy in children with HH.
Method: Children admitted for management of HH in a tertiary
hospital were included in the study. Plasma glucagon concentrations measured by radioimmunoassay (in pmol/l) were
collected at times 0 min, C30 min, C60 min and C90 min
after initiation of glucagon infusion (at 1 mcg/kg per hour;
2.5 mcg/kg per hour and 5 mcg/kg per hour respectively). Also,
blood glucose was measured at the same times. Glucagon
concentrations were checked for normality assumptions. Data
was analysed using log transformation. Results: A total of 12 were
included in the study. Mean log glucagon (LnGlucagon)
concentration at glucagon dose of 1 mcg/kg per hour (four
patients), 2.5 mcg/kg per hour (four patients) and 5 mcg/kg per
hour (four patients) were 3.296G0.448, 4.446G1.426 and 3.928G
1.018 respectively, with an overall mean of 3.88G1.12. There was
a signiﬁcant difference in concentrations between the dose of
1 mcg/kg/hour with 2.5 and 5 mcg/kg per hour whereas no signiﬁcant difference was observed between 2.5 and 5 mcg/kg per
hour doses. LnGlucagon concentrations signiﬁcantly increased
with all three doses (P-value !0.001). There was a strong positive
correlation (rZ0.619, P-valueZ0.011) between glucagon dose
5 mcg/kg per hour and blood glucose concentrations. Conclusion:
This is the ﬁrst study to measure plasma glucagon concentrations
in response to an intravenous infusion of glucagon. This study
shows that 2.5–5 mcg/kg per hour of IV glucagon can increase
blood glucose levels signiﬁcantly. These data will aid clinicians in
the management of HH.
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Phenotype, Genotype and Short term Outcome in
Congenital Hyperinsulinism (CHI)
Mudita Dhingra, Sudha Rao, Neha Dighe, Ruchi Parikh,
Madhura Joshi, Sandhya Kondpalle, Aparna Limaye, Rajesh Joshi,
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Pharmacokinetics of Intravenous Glucagon in
Children with Hyperinsulinaemic Hypoglycaemia
Pratik Shaha,b, Soﬁa Rahmana, Clare Gilbertb, Kate Morganb,
Louise Hincheyb, Paul Bechc, Rakesh Amina,b, Khalid Hussaina,b
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Bai Jerbai Wadia Hospital For Children, Mumbai, India

Background: Congenital Hyperinsulinism (CHI) is the
commonest cause of refractory hypoglycaemia in infants.
Objective and hypotheses: CHI is a rare disorder with varied
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clinical manifestations, genotype often with poor outcome. This
study describes the clinical proﬁle, molecular characterisation,
response to therapy and short term outcome in children with CHI
presenting to Paediatric Endocrinology Division, B.J. Wadia
Hospital for Children, Mumbai. Method: Records of 27 (15F)
children with CHI diagnosed in last 10 years were studied.
Historical, clinical, biochemical, hormonal and mutation details
were analysed in two groups- Diazoxide Responsive (DR) and
Diazoxide Unresponsive (DU). Syndromic and transient hyperinsulinism were excluded. Results: The age at onset and age at
presentation ranged from 1 to 240 days and 0.3 to 68 months
respectively with 74% (20/27) diagnosed in neonatal period. The
mean gestational age and birth weight was 37.3G0.99 weeks and
3240G695 gms respectively. 33.3% (9/27) were LGA. 29.6% (8/27)
were born of consanguineous marriage. All presented with
hypoglycaemic seizure. At diagnosis mean plasma glucose was
30G11.5 mg/dl with simultaneous serum insulin of 26.57G
56.23 uIU/ml. 51.8% (14/27) had mutation analysis and 37%
(10/27) were abnormal. 9/10 mutations were found in ABCC8 and
1 in KCNJ11 gene. Two novel mutations were found in this cohort.
Interestingly 2/10 were infants of diabetic mother. 59.2% (16/27)
were DR. Of 11 babies who were DU, 7 responded to octreotide
with 6 of them receiving long acting octreotide (LAR). 4 underwent
near total pancreatectomy. Duration of follow up ranged from 1 to
72 months. At the last follow up mean weight, height and head
circumference SDS was K0.3G1.78, K0.31G2.17 and K2.46G
2.12 respectively. 33.3% (9/27) were normal, 25.9% (7/27) had
delayed development and 11% (3/27) had epilepsy. 2 children had
died of infection. Conclusion: Early diagnosis and treatment helps
improve outcome. ABCC8 was commonest mutation seen. Newer
drugs can prevent pancreatectomy and its morbidity.

from 25 CHI patients positive for ABCC8 or KCNJ11 gene defects
following surgery. Twelve patients had diffuse-CHI (age at surgery
2–13 months) and 13 patients had focal disease (1–10 months).
Tissue samples were ﬁxed and processed for immunohistochemical analysis. Quantiﬁcation of both single insulin-expressing cells
within ductal epithelia (differentiation) and islet cell clusters
associated with ducts (neogenesis) was performed and normalised
to the area of the tissue section. Control data was obtained from
age-match pancreata (nZ8, 1–12 months). Results: Both islet cell
differentiation (13.6G3.4 cells/mm2 nZ12 vs 4.5G2.9 cells/mm2
nZ8) and islet neogenesis (10.2G2.3 events/mm2 nZ12 vs 1.4G
0.6 events/mm2 nZ8) were enhanced in diffuse-CHI tissue in
comparison to controls. To investigate whether these ﬁndings were
related to ACCB8/KNCJ11 defects or as a direct consequence of
hyperinsulinism, we also analysed focal-CHI tissue. No differences
were found in the incidence of either cell differentiation (3.9G2 vs
5.4G1.6 cells/mm 2 ) or neogenesis (1.9G1.5 vs 1.0G0.4
events/mm2) in lesion (nZ6) and non-lesion domains (nZ12).
Conclusion: Diffuse CHI is associated with a 7-fold increase in
islet cell neogenesis and a 4-fold increase in the incidence of islet
cell differentiation from duct progenitors. As neither is enhanced
in focal-CHI, this suggests that ABBC8/KCNJ11 defects in
progenitor cells and not paracrine effects of insulin hypersecretion
are likely to be responsible for inappropriately increased new islet
cell formation in diffuse CHI.

RFC10.7

Expression of Insulin Receptor Isoforms and Type 1
Insulin-Like Growth Factor Receptor in the Placenta
as a Function of Fetal Weight
RFC10.6

Increased Islet Cell Neogenesis and Endocrine Cell
Differentiation in Congenital Hyperinsulinism in
Infancy
Elise Hardwicka, Bing Hana, Maria Salomon-Estebaneza,b,
Raja Padidelab, Mars Skaeb, Ross Craigieb, Karen Cosgrovea,
Indi Banerjeeb, Mark Dunnea
aUniversity of Manchester, Manchester, UK; bChildrens Hospital of
Manchester, Manchester, UK

Background: Congenital Hyperinsulinism in Infancy (CHI)
is characterised by inappropriate insulin release. We currently
attribute hypoglycaemia to b-cell dysfunction because of defects in
the ion channel genes ABCC8 or KCNJ11. However, the CHI
pancreas is also associated with inappropriate expression of foetallike transcription factors and enhanced cell proliferation.
Hypothesis: As the CHI pancreas bears similarities to the foetal
pancreas, we hypothesised that stem cell differentiation and
neogenesis are enhanced in CHI. Method: Tissue was obtained
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Hanin Barashaa, Vardit Gepshteina, Gizi Windeblaumb,
Oleg Verbitskyc, Ido Solta,b, Dov Tiosanoa,b
aRambam Medical Center, Haifa, Israel; bThe Technion- Israel
Institute of Technology, Haifa, Israel; cAriel University, Ariel, Israel

Background: Fetal growth is the fastest of all periods of
growth in human life, mainly due to cellular hypertrophy and
proliferation. It was recently discovered that the metabolic and
mitogenic effects of Insulin are mediated by two Insulin Receptors
(IR) isoforms, IR-A and IR-B. High expression of IR-A indicates
proliferation and differentiation whereas IR-B indicates metabolic
dominance. Objective and hypotheses: The aim of the study
was to examin the expression of IR isoforms and IGF-1R in
placentas according to the size of the newborn. Method: The
study population included healthy women aged 21–41 years. The
embryos were divided into four weight groups: appropriate (AGA),
small (SGA), large (LGA) for gestational age and intrauterine
growth restriction (IUGR). Immediately after birth, biopsies were
taken from the following areas in the placenta: central, peripheral,
maternal and fetal. Results: IGF-1R was signiﬁcantly different
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between the four groups, P!0.0072. The main difference in IGF1R expression was between the center and the peripheral fetal
placenta. IGF1-R expression in the peripheral SGA placentas was
48% lower than in the AGA placentas, 14% than in the IUGRs and
32% of the LGA placentas. In the central SGA placenta IGF-1R
expression was 57% lower than in the AGA placentas. IR-A
expression in the central placentas of the IUGR group was 50%
lower than in the peripheral placentas in both the maternal and
fetal tissues. Conclusions: These ﬁndings support the claim that
quantitative expression of IGF-1R is important for the development of both the placenta and the fetus. Expression of IRs in the
IUGRs placenta is unique and unlike that of the other embryonic
weight groups. The absence of differences in IR-B expression may
indicate that IR-A is the dominant isoform in fetal tissues, while
IR-B appears primarily in insulin target tissues during postnatal
life and has mainly a metabolic function.

blood eosinophil count and lower placental expression of IL10
and TIMP3) (P!0.05 to PZ0.001). In GDM women, placental
microbiome showed increased expression of genes involved in
calcium signalling (PC1, PC2 and PC3). Conclusion: Placental
microbiota and placental gene expression proﬁles were different in
pregnant women with GDM compared to controls. Pregnant
women with GDM showed lower abundance of Acinetobacter and
decreased expression of IL-10. GDM could constitute a state of
placental microbiota-driven altered immunologic tolerance,
making placental microbiota a new target for therapy in GDM.

RFC11.1

Central Hypothyroidism and Biallelic Defect Near the
D/ERY Motif of the TRHR Gene
Marta Garcı́aa, Jesús González de Buitragob, Leonardo Pardoc,
Patricia M. Hinkled, José C. Morenoa

RFC10.8

Gestational Diabetes is Associated with Changes in
Placental Microbiota and Microbiome
Judit Bassolsa, Matteo Serinob, Gemma Carreras-Badosaa,
Remy Burcelinb, Vincent Blasco-Baqueb, Anna Prats-Puigd,
Francis de Zeghere, Lourdes Ibañezf, Jose-Manuel Fernandez-Reala,c,
Abel Lopez-Bermejoa,c
aGirona Institute for Biomedical Research, Girona, Spain; bInstitut
National de la Santé et de la Recherche Médicale, Toulouse, France;
cDr. Josep Trueta Hospital, Girona, Spain; dEUSES University
School, Girona, Spain; eUniversity of Leuven, Leuven, Belgium;
fHospital Sant Joan de Déu, Barcelona, Spain

Background: The human microbiota has emerged as an
unexpected modulator of the immune system. The placenta, long
thought to be sterile, harbors a unique microbiome and variations
in their composition could be related to prevent pregnancy
disorders. Objective and hypotheses: To proﬁle the placental
microbiota (microorganisms) and microbiome (collection of
microbial genomes in an environment) in women with gestational
diabetes (GDM) and study their relation to maternal metabolism
and placental expression of anti-inﬂammatory cytokines.
Method: Placental microbiota and microbiome and expression
of anti-inﬂammatory cytokines (IL10, TIMP3, ITGAX and
MRC1MR) were analysed in placentas from women with GDM
(nZ11) and from control women (nZ11; all samples were
obtained under sterile conditions). Fasting insulin, pre- and postload glucose, lipids and white blood cell counts were assessed at
2nd and 3rd trimester of pregnancy. Results: Bacteria belonging
to the Acinetobacter genus and Pseudomonadales order showed
lower relative abundance in women with GDM compared to
control (P!0.05). In GDM women, lower abundance of placental
Acinetobacter was associated with a more adverse metabolic
(higher post-load glucose) and inﬂammatory phenotype (lower
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aThyroid Molecular Laboratory, Institute for Medical and Molecular
Genetics (INGEMM), La Paz University Hospital. Madrid, Spain.
Autonomous University of Madrid, Madrid, Spain; bDepartment of
Pediatrics, San Pedro de Alcántara Hospital, Cáceres, Spain;
cComputational Medicine Laboratory, Biostatistics Unit, Medicine
Faculty, Autonomous University of Barcelona, Barcelona, Spain;
dDepartment of Pharmacology and Physiology, University of
Rochester Medical Center, Rochester, NY, USA

Background: The TRH receptor (TRHR) is a G-protein
coupled receptor activated by hypothalamic TRH. In thyrotropes,
TRH-TRHR signalling controls synthesis, secretion and bioactivity
of TSH. Human TRHR defects are extremely rare, and only three
cases are known with central hypothyroidism and short stature as
variable presenting feature. Objective and hypotheses: Phenotypical characterization of a family with suspected central
hypothyroidism and investigation of the molecular mechanism
underlying the disorder. Method: Mutation screening of the TRH,
TRHR and TSHB genes in seven individuals of a consanguineous
pedigree. Determination of membrane expression, ligand afﬁnity
and transactivation properties of a TRHR mutant using ELISA,
ligand ([3H]MeTRH) binding and luciferase reporter assays,
respectively. Results: A homozygous missense mutation in
TRHR was identiﬁed (c.392TOC; p.I131T) in an 8 year old boy
with mild central hypothryoidism (FT4: 0.74 ng/dl, TSH:
2.61 mIU/mL) and overweight, but normal stature. TRH test
showed borderline-low TSH response, indicating pituitary
hypothyroidism. The parents, three siblings and grandmother of
the index patient were heterozygotes for the mutation, and showed
isolated TSH elevation (4.6–8 mIU/L). The mutation localises in
the 2nd intracellular loop of the TRHR, adjacent to the D/ERY
motif involved in G protein activation. The I131T mutant does not
interfere with the receptor trafﬁcking to the membrane, but
decreases its afﬁnity to the TRH ligand (wild typeZ9.1G0.4 nM
vs mutantZ3.1G0.3 nM) and impairs transactivation of an AP1-
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containing promoter by TRH (wild type EC50Z2.8G0.9 nM vs
mutant EC50Z20.4G0.8 nM). Conclusion: A novel defect in
TRHR causes central hypothyroidism in the homozygous state
but leads to hyperthyrotropinemia in heterozygotes, suggesting
compensatory elevation of TSH with reduced biopotency. The
mutation impairs TRH-TRHR signalling by decreasing the afﬁnity
of receptor for TRH and suggests incomplete activation of
G-proteins by dysfunction of the D/ERY motif.

RFC11.2

The Incidence and Genetic Analysis of Congenital
Hypothyroidism in Guangxi, China and the Predictors
for Differentiating Permanent and Transient
Congenital Hypothyroidism

decreased doses of L-T4. The TSH levels at diagnosis and the dose
of L-T4 used were signiﬁcantly higher in permanent CH cases than
in transient cases. The FT4 levels at diagnosis were signiﬁcantly
lower in permanent CH cases than in transient cases. The TSH
levels at diagnosis, FT4 levels at diagnosis and L-T4 doses at
90 days were evaluated as predictors and their accuracy at their
respective optimal cutoffs were determined to be 60.6%, 66.7% and
93.9%, respectively. Conclusion: The CH incidence in Guangxi
Zhuang Autonomous Region is slightly higher (1:1854) compared
to the worldwide levels (1/2000–1/4000). The permanent CH and
transient CH ratio is close to 1, thus the estimated PCH incidence
is 1/3708, which is similar to reported worldwide average
incidence (1/3000). 50% CH patients had at least one potential
pathogenic variant. We found relatively high frequency of DUOX2
(31.8%) and TG (13.6%) mutations in our cohort. The L-T4 dose
required at 90 days (O30 mg/day) has the highest predictive value
for PCH. Earlier differentiation of PCH and TCH helps to
determine appropriate treatment course.

Chunyun Fua, Shaoke Chena, Haiyang Zhenga, Shiyu Luoa,
Shujie Zhanga, Yiping Shena,b, Xuefan Guc, Xin Fana, Jingsi Luoa
aThe Maternal and Child Health Hospital of Guangxi Zhuang
Autonomous Region, Nanning, Guangxi, China; bHarvard Medical
School, Boston, MA, USA; cXinhua Hospital Afﬁliated to Shanghai
Jiaotong University School of Medicine, Shanghai, China

Background: The incidence of congnenital hypothyroidism
(CH) differs signiﬁcantly among different ethnicity and regions,
and early differentiation of transient CH is important to avoid
unnecessary prolonged treatment with L-T4, it is also helpful for
predicting prognosis and alleviating families’ psychological
burden. Objective and hypotheses: To investigate the incidence
of CH based on the newborn screening program in Guangxi
Zhuang Autonomous Region, China, to analyze the genetic factors
of CH and to analyze the predictors that might allow for an early
differentiation between permanent (P) and transient (T) congenital hypothyroidism (CH). Method: Data from newborn
screening program over a six-year period (January 2009 to January
2015) at Guangxi Maternal and Child Health Hospital are
analyzed. Blood samples were collected on ﬁlter paper between
72 h and 7 days after birth, TSH level was measured by timeresolved ﬂuorescence assay. Individuals with increased TSH
(TSHR8 mIU/l) levels detected by newborn screening were
recalled for further evaluation. Serum TSH, FT3 and FT4 were
determined by electrochemiluminescence assay. Diagnosis of CH
is based on elevated TSH levels (TSHR10 mIU/l) and decreased
FT4 levels (FT4!12 pmol/l). Patients with elevated TSH levels and
normal FT4 levels (normal range 12–22 pmol/L) were diagnosed
as subclinical congenital hypothyroidism (SCH). Permanent or
transient CH was determined using results of thyroid function
tests after temporary withdrawal of L-T4 therapy at approximately
2–3 years of age. All exons and their exon-intron boundary
sequences of the 12 known CH associated genes in 66 CH patients
were screened by next-generation sequencing (NGS). TPO genes,
respectively. Patients with PCH during the ﬁrst few years required
an increasing dose of L-T4, whereas patients with TCH required a
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RFC11.3

Germline and Somatic DICER1 Mutations in Familial
Papillary Thyroid Carcinoma and Multinodular Goiter
César Lumbrerasa, Marı́a Jesús Chuecab, Laura Arribasa, Rajdee de
Randamiea, Ángel Alonsoc, Pilar Fernándezd, Sara Berradeb,
Emma Andae, Rita Marı́a Regojof, Marta Mendiolag,
José Carlos Morenoa
aThyroid Molecular Laboratory, Institute for Medical and Molecular
Genetics (INGEMM), La Paz University Hospital, Autonomous
University of Madrid, Madrid, Spain; bPediatric Endocrinology
Service, Navarra Hospital Center, Pamplona, Spain; cGenetics
Service, Navarra Hospital Center, Pamplona, Spain; dAnatomic
Pathology Service, Navarra Hospital Center, Pamplona, Spain;
eEndocrinology and Nutrition Service, Navarra Hospital Center,
Pamplona, Spain; fAnatomic Pathology Service, La Paz University
Hospital, Madrid, Spain; gMolecular Pathology of Cancer and
Translational Oncology Laboratory, La Paz University Hospital
Research Institute (IdiPAZ), Madrid, Spain

Background: The inheritable component of familial Papillary
Thyroid Cancer (fPTC) was recently attributed to monogenic
defects in a reduced number of genes including DICER1. DICER1
codes for a ribonuclease of the RNaseIII family essential for the
biogenesis of microRNAs. Objective and hypotheses: We
aimed to identify germline and/or somatic mutations in DICER1
in a familial pedigree with PTC, multinodular goiter (MNG) and
other tumours consistent with the DICER1 Syndrome. Patients
and methods: The index patient, an 11-year-old girl, was
diagnosed with cystic nephroblastoma (CN) as an infant, MNG at
age 8 and follicular variant PTC at age 10 (fvPTC1). Her mother
presented MNG at age 9 and fvPTC at age 11 (fvPTC2), and her
maternal aunt was thyroidectomized for compressive MNG
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(MNG1) at age 30. The patient’s father and maternal grandparents
were healthy. Germline DICER1 mutations were screened in
peripheral blood lymphocyte DNA from 6 members (affected and
non-affected) of the kindred. Somatic DICER1 mutations were
studied in DNA from all parafﬁn-embedded tissues available by
PCR ampliﬁcation of mutational “hotspots”, T-A cloning and
Sanger sequencing. “Hotspots” for BRAF in fvPTC1/2 and H/K/NRAS in fvPTC1 were also analyzed. Results: The proband,
her mother, and maternal aunt and grandfather carry a novel
germline heterozygous pathogenic DICER1 2-bp deletion
(c.1440_1441delTG), which prematurely truncates the functional
RNase IIIa and IIIb domains of the protein (p.Gly481ThrfsTer25).
Tissue samples showed three different heterozygous DICER1
missense mutations affecting the RNase IIIb domain: c.5438AOG
(p.Glu1813Gly) in fvPTC1, c.5113GOA (p.Glu1705Lys) in
fvPTC2 and CN, and c.5432TOA (p.Ile1811Asn) in MNG1.
BRAF and RAS mutations were absent in the studied tissues.
Conclusion: A novel monoallelic germline mutation in DICER1
increases the susceptibility to develop MNG and subsequently
PTC. Phenotype segregation analyses suggests that additional
tissue-speciﬁc mutations in the RNase IIIb domain, unreported
to date in PTC, are necessary for the efﬁcient neoplastic or
hyperplastic transformation of the thyroid tissue.

14.6 yrs, again, we did not observe any signiﬁcant differences in
TSH, T3, fT4, T4 and TBG levels in the concordant group, whereas
the discordant group showed a signiﬁcant difference in TSH
concentration (PZ0.016). Once more, the former smaller twins
revealed higher TSH mean levels than their former larger co-twins
(2.86 vs 2.22 mU/ml) and no signiﬁcant differences were observed
in T3, fT4, T4 and TBG levels. In all twin-pairs, at 14.6 yrs, the
former smaller twins still had a signiﬁcant lower BMI-SDS than
their larger co-twins (P ! 0.001). Conclusion: In this special
group of monozygotic twins with intra-twin bw-differences, we
could show that bw has a long-lasting impact on thyroid function.
The signiﬁcantly higher TSH concentrations at 9.8 and 14.6 yrs
in the former smaller twins who were born with a greater
bw-difference indicate the possibility of a TSH-set-point-alteration
in low-bw-children.

RFC11.5

Novel Homozygous Mutation in the Sodium/Iodide
Symporter (NIS) Gene Highlight by Next Generation
Sequencing (NGS) in a Patient with Congenital
Hypothyroidism
Isabelle Oliver Petita, Isabelle Gennerob,c, Frédérique Savagnerb,c

RFC11.4

Thyroid Function in Monozygotic Twins with
Intra-Twin Birth-Weight-Differences
Sandra Schultea, Joachim Woelﬂea, Peter Bartmannb,
Felix Schreinera, Michaela Plampera, Lioba Wimmera,
Bettina Gohlkea
aDepartment Paed. Endocrinology and Diabetology, University
Hospital Bonn, Bonn, Germany; bDepartment Neonatology,
University Hospital Bonn, Bonn, Germany

Background: Low birth weight (bw) and unfavourable
intrauterine conditions are associated with a subsequent impact
on the endocrine system. However, very little is known about the
impact on thyroid function. Objective and hypotheses: In a
longitudinal study we observed genetically identical twins with
intra-twin bw-differences from birth until adolescence to objectify
the impact of a lower bw on development and health in later life.
Method: Bw-difference of !1SDS was deﬁned concordant,
bw-difference O1SDS discordant. Blood sampling was performed
at a mean age of 9.8 yrs (12 concordant, 13 discordant) and 14.6
yrs (14 concordant, 11 discordant). Results: At 9.8 yrs, no
signiﬁcant differences in TSH, T3, T4 and TBG levels were
represented in the concordant twins. However, in the discordant
group, a signiﬁcant difference in TSH levels was found (PZ0.016).
The former smaller twins had higher TSH mean concentrations
than their former larger co-twins (3.76 vs 2.46 mU/ml). No
signiﬁcant differences were observed in T3, T4 and TBG levels. At
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des enfants, unité d’endocrinologie, Toulouse, France;
de biochimie, IFB, Toulouse, France; cUniversité Paul
Sabatier, Toulouse, France

bLaboratoire

Background: The ability to concentrate iodide actively is a
characteristic feature of the thyroid gland. This function is
mediated through the sodium iodine symporter (NIS), a
glycoprotein located in thyrocytes’membrane. Iodide transport
defect (ITD) by NIS defects can result in hypothyroidism with
variable degree of goiter and low to absent radio iodide uptake.
Mutations in SLC5A5 gene encoding NIS are reported to be a rare
form of dyshormonogenetic congenital hypothyroidism (CH),
with autosomal recessive inheritance pattern. Objective and
hypotheses: To explore a patient with CH and phenotype
compatible with NIS defect. Method: Genomic DNA was
explored by next generation sequencing (NGS) targeting 18
genes (SLC5A5 included) involved in congenital hypothyroidism.
Result: A boy was referred for high TSH level on neonatal
screening. At D10, congenital hypothyroidism with eutopic
thyroid gland was conﬁrmed with: TSH O 150 mui/ml; T4L
1.7 pg/ml [7.5–16]; T3L 1.5 pg/ml [2–4.2]; Thyroglobulin high at
600 ng/ml; Ultrasound showed normal-size thyroid gland 1.4 ml
[0.4 – 1.42]; Absence of radio-technetium uptake on scintigraphy.
Baby’s parents were relatives second degree. Thyroid hormone
supplementation was immediately started with rapid normalisation of hormones’ levels. The DNA analysis revealed a
homozygous COG nonsense mutation in exon 13 SLC5A5 gene
resulting in a premature stop at position 531 (p.Tyr531Stop). This
mutation has been previously described as compound
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heterozygous mutation but its impact on iodide transport or cell
membrane targeting has not been clearly determined relative to
the presence of other heterozygous mutation. This homozygous
mutation of NIS leading to complete deletion of the 13th
transmembrane and the carboxy-terminus part of the symporter
underlines the role of this segment in the iodide trapping.
Conclusion: We report the ﬁrst patient with CH and severe
ITD by homozygous nonsense mutation (p.Tyr531stop) in
NIS encoding gene. NGS targeting CH appears as a high
performance tool.

used in fT3 and fT4 assays; thus, excess biotin in patients’ serum
competes with the biotinylated antibodies for binding sites on
streptavidin, resulting in falsely high levels of the hormones.
Indeed, fT3 and fT4 levels measured in samples obtained twelve
hours after biotin intake, were signiﬁcantly lower, compared with
levels obtained in close proximity to biotin intake. Conclusion:
High dose biotin (R 10 mg/day) is used therapeutically in some
metabolic disorders. Furthermore, many patients are taking biotin
as dietary supplement. Therefore, physicians need to be aware that
biotin could cause assay interference, especially when test results
are discrepant from the clinical picture; Awareness will avoid
misdiagnoses and unnecessary treatments.

RFC11.6

Falsely TSH and Free Thyroid Hormone
Measurements in Pediatric Patients Treated with
High Dose of Biotin
Gala,

Hemib,

Grubera,

Sheinvalda,

Moran
Rina
Noah
Sharon
Yuval Landauc,e, Marina Rubinshteind,e, Hannah Kanetyb,
Orit Pinhas-Hamiela,e

aPediatric Endocrinology and Diabetes Unit, Edmond and Lily Safra
Children’s Hospital, Chaim Sheba Medical Center, Tel Hashomer,
Ramat Gan, Israel; bInstitute of Endocrinology, Chaim Sheba
Medical Center, Tel Hashomer, Ramat Gan, Israel; cMetabolic Unit,
Edmond and Lily Safra Children’s Hospital, Chaim Sheba Medical
Center, Tel Hashomer, Ramat Gan, Israel; dDepartment of Pediatric
Intensive Care Unit, Edmond and Lily Safra Children’s Hospital,
Chaim Sheba Medical Center, Tel Hashomer, Ramat Gan, Israel;
eSackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Immunoassays are subjected to a number of
interferences giving abnormal results which may lead to
unnecessary investigations and treatment. We present clinical
cases in which biotin treatment could be involved in abnormal
results of thyroid function tests (TFTs) obtained by immunoassays
based on biotinylated antibodies/analogs. Objective and
hypotheses: Three infants were admitted to intensive care unit
(ICU) during 2015, in Edmond and Lilly Safra Children’s Hospital,
because of respiratory distress and neurologic deterioration.
Laboratory tests at admission revealed severe lactic acidosis.
Thorough investigation led to the diagnosis of mitochondrial
disease. During their hospitalization, near normal TSH and
extremely highly elevated fT4 and fT3 were measured
(Beckman-DxI analyzer). Those results were discrepant from
their clinical presentations; as neither had goiter, signs of
thyrotoxicosis or family history of thyroid disorders. Method:
To assess the possibility of assay interference, and avoid
unnecessary treatment and potentially further invasive investigations, TFTs in the same samples were evaluated by alternative
methodologies (ADVIA-Centaur and Autodelﬁa analyzers),
demonstrating normal fT3 and only moderately elevated fT4, as
well as normal levels of tT3 and tT4. Results: Medications given to
the patients and DxI TFTs assay principles were reviewed, pointing
to potential interference, due to biotinylated antibodies/analoges
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RFC11.7

Secondary Thyroid Cancer among Childhood Cancer
Survivors: A Single Institution Experience
Monica Muracaa, Francesca Bagnascoa, Silvia Carusoa,
Vera Morsellinoa, Riccardo Haupta, Manlio Cabriab
aEpidemiology and Biostatitstics Unit, Istituto Giannina Gaslini,
Genova, Italy; 2Department of Nuclear Medicine, Ospedale Galliera,
Genova, Italy

Background: Childhood cancer survivors (CCS) are at
increased risk of developing secondary malignant neoplasms
(SMN). Radiotherapy is one of the main risk factors, and
secondary thyroid cancers (STC) are likely to occur among
irradiated CCS. Objective and hypotheses: To evaluate
frequency, characteristics, and of STC in the cohort of CCS
treated and in follow-up at the Istituto Giannina Gaslini. Method:
Survivors treated between 1975 and 2013 for a childhood cancer,
and O2 years since elective end of therapies, were eligible. At
follow-up all subjects had a clinical visit of the thyroid gland, and
neck ultrasound evaluation was performed to subjects with a
medical history of previous irradiation to ﬁelds potentially
involving the thyroid. Fine needle biopsy was performed to
subjects with O10 mm nodules. The cumulative risk of secondary
thyroid cancer was calculated by Kaplan-Meir method. Results: A
total of 632 (312 males; 49.4%) CCS with a median follow-up since
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diagnosis of 10.1 years (range 22.2–38.9) were evaluated. Of these
155 (24.5%) received radiotherapy involving thyroid. 15 (2.4%)
patients were diagnosed with STC between 5.1 and 18.4 years since
diagnosis. All were of the papillary sub-type. Of these 11 (3.5%)
occurred among males. STC were more likely to occur among the
155 CCS treated with RT involving the thyroid (nZ12; 7.7%) than
among those either not irradiated or irradiated in other ﬁelds
(nZ3; 0.6%) P!0.0001. Of the 3 not irradiated subjects with STC
one was a female with Proteus syndrome; the second case lead to
the diagnosis of MEN2b syndrome; while in the third case (Ewing
sarcoma irradiated to the femur) no genetic predisposition was
documented. The overall cumulative risk of developing SCT was
6.6% (95% CI 3.8–11.4). After stratiﬁcation by radiotherapy
exposure, the risk was 13.6% (95% CI 7.7-23.5) among CCS treated
with thyroid radiotherapy and 1.9% (95% CI 0.7–6.8) among those
not irradiated to the thyroid PZ0.0003 (Figure). Conclusion:
Active surveillance for STC is recommended for survivors
previously exposed to radiotherapy potentially involving the
thyroid.

CHD7, WDR11, and HS6ST1 were detected in 3 unrelated patients;
however, we were unable to determine if they were pathogenic.
Some patients with the CHD7 mutation had a cleft lip and/or
plate and deafness. Conclusion: Certain phenotype-genotype
correlations were identiﬁed here, but they were not enough. It
was thought that targeted next-generation sequencing was useful
because it was difﬁcult to determine the causative gene in a patient
with IHH from only clinical features.

RFC12.2

A Novel Mutation of KISS1R Causing a Normosmic
Isolated Hypogonadotropic Hypogonadism
Keisuke Yoshiia,b, Justine Hugon-Rodinc, Anne Gompelc,
Nicolas de Rouxa,d
aINSERM

RFC12.1

Molecular Genetic Diagnosis of Idiopathic
Hypogonadotropic Hypogonadism by Using
Targeted Next-Generation Sequencing
Kohei Aoyama, Atsushi Suzuki, Tatsushi Tanaka, Haruo Mizuno,
Shinji Saitoh
Nagoya City University, Nagoya, Japan

Background: Idiopathic hypogonadotropic hypogonadism
(IHH) is a congenital heterogeneous disorder characterized by
a deﬁciency of gonadotropin-releasing hormone. IHH can be
categorised as IHH with anosmia/hyposmia (Kallmann syndrome:
KS) or as normosmic (n)IHH. More than 25 genes have been
identiﬁed in IHH. Nevertheless, patients with IHH are genetically
diagnosed in only less than 50%. Objective: The objective of this
study is to conﬁrm the application of genetic diagnosis of IHH
by targeted next-generation sequencing and to gain a greater
understanding of the frequency of causative genes in Japanese IHH
and their phenotype-genotype correlation. Method: We developed
a custom AmpliSeq panel of the coding sequences of 48 genes, of
which 26 were causative genes of IHH and the remaining 22 genes
were selected based on the protein-protein interaction network for
IHH causative genes. These genes were sequenced in 23 patients
with IHH from 21 unrelated Japanese families using the Ion PGM
system. If a mutation was not detected and we had their parents’
DNA, trio sequencing was performed with the Illumina MiSeq
instrument using TruSight One panel of 4813 genes that are
involved in known Mendelian genetic disorders. Results: Of the 23
patients, 17 had KS and 6 had nIHH. Molecular defects in ANOS1,
CHD7, FGFR1, PROKR2 and TACR3 were identiﬁed in 11 patients
from 9 families (43%, 9/21 pedigrees). Additionally, rare SNVs in
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U1141, Paris Diderot University, Paris, France; bDivision
of Endocrinology and Metabolism, National Center for Child Health
and Development, Tokyo, Japan; cUnité de Gynécologie
Endocrinienne, Hôpital Port-Royal, Paris Descartes University,
Paris, France; dBiochemistry Laboratory, Robert Debré Hospital,
Paris, France

Background: Loss of function mutations in KISS1R, which
encodes kisspeptin receptor have been reported in very few
patients with normosmic isolated hypogonadotropic hypogonadism (nIHH). Objective and hypotheses: To describe the
phenotype of the nIHH female patient with a novel homozygous
KISS1R mutation and to characterize functionally this mutation.
The patient was a 28 year-old Senegalese woman with primary
amenorrhea. She was the second child born to consanguineous
parents. Hormone assays revealed low levels of estradiol and
inappropriate normal levels of gonadotropins. Brain MRI showed
normal pituitary and olfactory bulbs. Pelvic ultrasonography
showed a small uterus and right small ovary with follicles. Her
karyotype was 46,XX. Method: Exon and exon-intron boundaries
of nIHH candidate genes were sequenced. Functional analysis of
the mutated receptor was performed by intracellular inositol
phosphate measurement, western blot and immunoﬂuorescence
staining in heterologous cells. Results: A novel homozygous
mutation c.953TOC was identiﬁed in the proband, leading to the
amino acid substitution of leucine 318 by proline (p.L318P).
Functional analysis showed impaired inositol phosphate generation under kisspeptin stimulation. The mutated receptor was not
detected at the cell surface in transfected HEK 293 cells. Western
blot analysis showed the absence of mature glycosylated receptor
but the presence of an immature form. Conclusion: The nIHH
observed in this patient is due to a novel loss-of-function mutation
in KISS1R. The L318P substitution impedes the intracellular
trafﬁcking of KiSSR. This patient is a novel candidate to a
treatment by a chemical chaperone to rescue expression of the
mutated receptor at the cell surface.
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RFC12.3

Next Generation Sequencing and Precocious Puberty:
A New Diagnostic Challenge to Identify the Molecular
Basis of Complex Diseases
Andrea La Barberaa, Aldesia Provenzanob, Rosangela Artusoa,
Valerio Orlandinib, Sabrina Giglioa, Stefano Stagic
aMedical Genetics Unit, Meyer Children’s University Hospital,
Florence, Italy; bDepartment of Clinical and Experimental
Biomedical Sciences ‘Mario Serio’, Medical Genetics Unit, University
of Florence, Florence, Italy; cHealth Sciences Department, University
of Florence, Anna Meyer Children’s University Hospital, Florence,
Italy

Background: Precocious puberty is deﬁned as the development of secondary sexual characteristics before the age of 8 years
in girls and 9 years in boys. This condition results from a constant
and complex interplay between predisposing genes and environmental factors. To date, the molecular analysis are all focused on
reproductive-endocrine disorders such as Kallmann syndrome
and hypogonadotropic hypogonadism, while the genetic bases of
pubertal timing are still unclear. Objective and hypotheses: The
identiﬁcation of genes involving in this process is difﬁcult because
pubertal timing is a complex genetic trait, where a direct
relationship between genotype and phenotype does not exist due
to multigenic inﬂuences and interactions between genetic variants
and environmental exposures. On the bases of this observation,
we decided to analyse 27 patients through Next Generation
Sequencing (NGS) technology. Method: By searching the
available literature on puberty we selected 34 genes all implicated
in several hormonal, nervous and metabolic pathways involved in
the onset of puberty, followed by NGS. Results: In 16 cases we
identiﬁed rare variants of unknown signiﬁcance (VUSs) in
hormones and hormone receptors. In one case we found a SNP
recently reported in literature in association with puberty onset; in
two cases we found VUSs in a gene which is required in rats for the
organization of somatic cells and oocytes into discrete follicular
structures. Conclusion: Additional studies will be required to
conﬁrm the pathogenetic role of these variants. However different
genetic variants may display a differential response to therapeutic
agents. The knowledge of the genetic background is essential not
only for an accurate diagnosis, but also for the development of the
most appropriate therapeutic strategies.

RFC12.4

Molecular Screening of MKRN3, DLK1 and KCNK9
Genes in Central Precocious Puberty
Anna Grandone, Marcella Sasso, Grazia Cirillo, Caterina Luongo,
Michela Mariani, Emanuele MIraglia del Giudice, Laura Perrone
Seconda Università degli Studi di Napoli, Naples, Italy

Background: Central precocious puberty (CPP) is often
familial but its genetic cause is largely unknown. Very recently,
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the makorin RING ﬁnger protein 3 (MKRN3) gene has been found
mutated for the ﬁrst time in 5 families with familial precocious
puberty. The inheritance pattern is particular being the MKRN3
a maternal imprinted gene. Moreover in a recent genome wide
association study common intronic or intragenic variants
harbouring this gene and other two imprinted genes, DLK1 and
KCNK9, have been associated to age at menarche, demonstrating
parent-of-origin-speciﬁc associations concordant with known
parental expression patterns. Objective and hypotheses: Here,
we investigated mutations in MKRN3, DLK1 and KCNK9 in a
cohort of 60 girls with CPP. Method: We studied 60 Italian
children with CPP (all girls, mean age 6.8G1.8 years, 37% familial
cases, normal brain MRI). The coding regions of MKRN3, DLK1
and KCNK9 were sequenced. Results: Genetic analysis revealed
two already described mutations (Pro160Cysfs*14 and
Arg328Cys) in MKRN3 in two unrelated girls, one with familiar
CPP and one apparently sporadic respectively. No rare variants
were found in DLK1 and KCNK9 genes. One already described
synonymous variants in KCNK9 and 8 in DLK1 were found.
Conclusion: We conﬁrm that MKRN3 gene mutations represent a
rather frequent cause of CPP in girls, even if different prevalence
of mutation can depend on characteristics and selection criteria of
patients studied (such as age at onset of CPP or deﬁnition of
familiarity for CPP). We investigated for the ﬁrst DLK1 and
KCNK9 in CPP and our results do not support a role for mutations
in the coding region of these two genes in the etiology of CPP.
Involvement of these genes in regulation of pubertal timing in
humans warrants further investigation.

RFC12.5

A Novel MKRN3 Nonsense Mutation Causing Familial
Central Precocious Puberty
Athanasios Christoforidisa, Nicos Skordisb,c, Pavlos Fanisc,
Meropi Dimitriadoua, Maria Sevastidouc, Marie M. Pheland,
Vassos Neocleousc, Leonidas A. Phylactouc
a1st

Pediatric, Faculty of Health Sciences, Medical Department,
Aristotle University, Thessaloniki, Greece; bSt George’s University of
London, Medical School at the University of Nicosia, Nicosia,
Cyprus; cDepartment of Molecular Genetics, Function & Therapy,
The Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus;
dNMR Centre for Structural Biology, Institute of Integrative Biology,
University of Liverpool, Liverpool, UK

Background: The onset of puberty is inﬂuenced by the
interplay of stimulating and restraining factors, many of which
have a genetic origin. Premature activation of the GnRH secretion
in central precocious puberty (CPP) may arise either from gainof-function mutations of the KISS1 and KISS1R genes or lossof-function manner mutations of the MKRN3 gene leading to
MKRN3 deﬁciency. Objective and hypotheses: Explore the
genetic causes responsible for CPP and the potential role of the

109

RING-ﬁnger protein 3 (MKRN3) gene. Method: We investigated
potential sequence variations in the intronless MKRN3 gene by
Sanger sequencing of the entire 507 amino acid coding region of
exon 1 in a Greek family with four girls three of them affected and
which presented with CPP at the age of 3 and 5 and 6 years
respectively. Results: A novel heterozygous p.Glu298Ter
(p.E298*) nonsense mutation in the MKRN3 gene was identiﬁed
in all four siblings with the younger ones being identical twins.
This nonsense variant is predicted to lead to premature
termination of translation thus is a damaging and pathogenic
alteration causing CPP. The imprinted MKRN3 missense mutation
was also identiﬁed as expected in the unaffected father and
followed an imprinted mode of inheritance. The pathogenicity of
the alteration at the protein level via an in silico structural model
and a functional assay is also explored. Conclusion: A novel
mutation in the MKRN3 gene in four sisters with CPP was
identiﬁed, supporting the fundamental role of this gene in the
suppression of the hypothalamic GnRH neurons and also the
ethnic diversity with this condition.

RFC12.6

Serum Antimüllerian Hormone and Inhibin B as
Potential Markers for Progressive Central Precocious
Puberty in Girls
Ting Chen, Linqi Chen, Haiying Wu, Rongrong Xie, Xiuli Chen
Children’s Hospital of Soochow University, Suzhou, China

Background: Anti-Müllerian hormone (AMH) and inhibin B
(INHB) are two hormones investigated as markers of ovarian
reserve in female. serum AMH and INHB levels change through
the progression of puberty, and might be markers for identifying
pubertal progression rate in girls. Objective and hypotheses: To
invetigate serum AMH and INHB levels as markers of pubertal
progression rate in girls with central precocious puberty (CPP).
Method: A total of 128 girls were enrolled, 65 with premature
thelarche (PT) and 63 with CPP according to GnRH stimulation
tests. serum AMH and INHB levels were also accessed in all the
girls on the diagnosis. Girls with CPP underwent a six-month
follow up for pubertal advancement, height acceleration, and
bone-age maturation. Based on these criteria, the participants were
assigned to two subgroups: progressive CPP (P-CPP) group
(nZ50) and slowly progressive CPP (SP-CPP) group (nZ13). An
additional 20 age-matched healthy girls were evaluated for AMH
and INHB. Results: AMH and INHB were potential markers for
distinguishing P-CPP from SP-CPP. By comparison with SP-CPP
group, girls with P-CPP had lower AMH (4.82 (1.94–11.15) ng/ml
vs 2.79 (1.04–6.16) ng/ml, PZ0.0047) and higher INHB (56.94
(16.54–123.60) pg/ml vs 27.61 (19.46–67.48) pg/ml, PZ0.1628).
Based on receiver operating characteristics (ROC) analysis, the

110

area under the curve (AUC) was 0.80 for AMH, 0.83 for INHB,
and 0.88 for the combination of AMH and INHB. The
combination of AMH and INHB (with cut-offs of 4.25 ng/ml
and 31.35 pg/ml, respectively) results in 93% sensitivity and 71.5%
speciﬁcity. Conclusion: Our results suggest that serum AMH and
INHB levels provide a reliable method that assist in the distinction
between P-CPP and SP-CPP.

RFC12.7

Prevalence of Organic Lesions in Males with Central
Precocious Puberty
Stefania Pedicellia, Sara De Matteisb, Giuseppe Scirèa, Marco Cappaa,
Stefano Cianfaranib,c
aUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; bMolecular Endocrinology Unit,
Bambino Gesù Children’s Hospital-Tor Vergata University, Rome,
Italy; cDepartment of Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden

Background: Organic lesions in males with central precocious
puberty (CPP) have been reported in 40% of cases. This high
prevalence decreases (20–29%) when patients with previously
diagnosed alterations of central nervous system (CNS) are
excluded. Reported predictors of organic lesions are age at puberty
onset, bone age, BMI, LH peak response and testosterone levels.
Objective and hypotheses: To determine the prevalence and
type of intracranial lesions in males with CPP and to identify
clinical and biochemical predictors of brain abnormalities.
Method: All males diagnosed with CPP at a tertiary pediatric
center were included. Patients with known CNS alterations,
genetic syndromes or known endocrine disorders were classiﬁed as
having secondary CPP (sCPP); the remaining as isolated CPP
(iCPP). All patients underwent hypothalamus-pituitary MRI and
the ﬁndings were classiﬁed as: normal, incidentalomas or organic
lesions. Results: A total of 64 boys were included in the study;
iCPP was diagnosed in 78.1% of cases (50/64). The comparison
between iCPP and sCPP showed that iCPP patients had higher
height SDS at diagnosis (PZ0.014), higher BMI SDS (PZ0.037)
and lower prolactin levels (PZ0.001), probably related to the
underlying diseases in sCPP patients. iCPP males showed normal
MRI in 78% of cases (39/50), incidentalomas in 10% (5/50) and
organic lesions in 12% (6/50). These lesions were represented by 3
microadenomas (2 of them not conﬁrmed at a second evaluation),
2 hamartomas and 1 ganglioglioma. As microadenomas are often
considered incidentalomas in pediatric population with CPP, after
their exclusion the prevalence of organic lesions decreased to 6%.
No predictive parameter of organic lesions was found. Radiological follow-up of the organic lesions showed no evolution after
2-years follow-up. Conclusion: In males with CPP the prevalence
of organic lesions is lower than previously reported after excluding
patients with known predisposing conditions.
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Circulating MKRN3 Levels Decline During Puberty in
Healthy Boys
Alexander S. Busch, Casper P. Hagen, Kristian Almstrup, Anders Juul
Department of Growth and Reproduction & EDMaRC,
Rigshospitalet, Copenhagen, Denmark

Background: Initiation and progression of puberty requires
concerted action of activating and inhibiting factors. Recently,
cases of central precocious puberty have been linked to lossof-function mutations of makorin RING-ﬁnger protein 3
(MKRN3) indicating a pivotal inhibitory role of MKRN3 on
GnRH secretion. Objective and hypotheses: To investigate
peripubertal circulating MKRN3 levels in healthy boys. Method:
Healthy boys (nZ60) aged [median (range)] 9.3 (5.8–11.8) years
at baseline were followed for 6.0 (0.5–7.6) years (2006–2014) with
blood sampling and clinical examinations every 6 months. Age at
pubertal onset was approximated using the date between two visits
when a boy’s uni- or bilateral testicular volume increased from !4
to R4 ml. Serum levels of MKRN3 were measured: 623 samples,
median (range) 12 (2–14) per boy. Results: Circulating MKRN3
levels exhibited a broad variation during puberty (all samples,
median: 122 pg/ml, range !25–1285 pg/ml). MKRN3 levels
declined prior to onset of puberty; the geometric mean (95% CI)
5 years prior to onset of puberty vs. last visit before onset of
puberty was 216 (169–272) pg/ml vs 128 (118–139) pg/ml
(P!0.001), respectively. MKRN3 levels continued to decrease as
puberty progressed. Each boy seemed to maintain his individual
MKRN3 set point during puberty. Prepubertal MKRN3 levels were
not associated with age at onset of puberty (rZK0.163, PZ0.213).
Further, no signiﬁcant correlations were observed between MKRN3
and gonadotropin levels nor total testosterone levels within each
pubertal stage. Conclusion: Continuously declining MKRN3 levels
in boys prior to pubertal onset support MKRN3 as an inhibitor
of GnRH secretion during childhood. Marked inter-individual
variation of MKRN3 at time of pubertal onset suggests an individual
set-point for reactivation of GnRH secretion.

RFC13.1

Inhibition of Teneurin-2 (TENM2) Leads to
Upregulation of UCP1 in Human White Adipocytes
Daniel Tews, Pamela Fischer-Posovszky, Martin Wabitsch
University Medical Center Ulm, Ulm, Germany

Background: Heat generation in UCP-1 active cells as present
in brown adipose tissue contributes to the regulation of energy
homeostasis. Brown adipose tissue is known to be present in
neonates and infants and has recently also been demonstrated in
children and adults. Interestingly, a transition of white adipocytes
into a brown phenotype has been documented in vitro in mouse
and human cells, yet the underlying mechanisms are still not
resolved. Using transcriptome analysis comparing human white
and brown adipocyte progenitor cells, we identiﬁed TENM2 as
highly expressed in white progenitor cells. Objective and
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hypotheses: To test whether TENM2 deﬁcient preadipocytes
convert into the brown/beige adipocyte lineage. Method: Human
SGBS preadipocytes were transfected with siRNA against human
TENM2 or control siRNA two days before inducing adipogenic
differentiation. Markers of adipogenesis and brown adipocyte
marker genes were analysed using qRT-PCR and Western Blot.
Mitochondrial mass was quantiﬁed by measuring citrate synthase
activity. Results: During the course of adipogenesis, the mRNA
expression on TENM2 was high in preadipocytes and decreased to
nearly undetectable levels in adipocytes. Using siRNA we achieved
a TENM2 knockdown by 70% in preadipocytes. Both TENM2
knockdown and control cells differentiated equally well into
adipocytes as shown by quantiﬁcation of adipogenic differentiation rates and adipocyte marker gene expression (PPARg,
GLUT4, FASN). Their mitochondrial mass was comparable. The
expression of the brown adipocyte marker gene UCP1 was
signiﬁcantly higher in TENM2 knockdown cells (mRNA 3-fold,
protein 4-fold vs control). Conclusion: Our data show that the
downregulation of TENM2 leads to the induction of a brown
adipocyte phenotype. We therefore conclude that TENM2 is a
candidate gene for pharmacological interventions aiming at an
induction of brown adipogenesis.

RFC13.2

The Use of Proteomics in the Assessment of Health
Status of Offspring Born after Intracytoplasmic
Sperm Injection (ICSI)
Ioanna Kosteriaa, Alexandra Gkourogiannia,
Aggeliki Papadopouloub, Athanasios Anagnostopoulosb,
George Chrousosa, George Tsagarisb, Christina Kanaka-Gantenbeina
aDivision of Endocrinology, Diabetes and Metabolism, First
Department of Pediatrics, National and Kapodistrian University of
Athens Medical School, Aghia Sophia Children’s Hospital, Athens,
Greece; bProteomics Research Unit, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Several studies have correlated Assisted Reproduction Technologies (ART) including classic IVF and Intacytoplasmic Sperm Injection (ICSI) with epigenetic alterations in the
offspring that could have long lasting unfavorable metabolic
effects. Proteomics, a state-of-the-art technology used for the
identiﬁcation of early biomarkers of disease, has already been
implemented in the search of success in ART but not yet for such
markers evaluation in offspring of ART. Objective and
hypothesis: To investigate the metabolic status of children born
after ICSI with the use of proteomics. Methods: Demographic,
auxological, biochemical and hormonal parameters of 42 ICSIconceived children and 42 age-matched controls were assessed
(mean age: 6.8G2.1 years). Amongst them, 10 couples of children
(ﬁve females and ﬁve males) further matched for birthweight
(SGA/AGA/LGA) and parity (twins/singles) were selected for
comparative plasma proteomic analysis. Results: The ICSI group
was characterized by a younger gestational age, increased
percentage of caesarean sections, smaller birthweight and birth
length and advanced maternal age. No differences were observed
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regarding auxological and initial laboratory data, apart from
decreased systolic blood pressure and increased T3 in the ICSI
group. The proteomic analysis identiﬁed 22 differentially
expressed proteins (19 overexpressed and 3 downregulated) in
the ICSI group. The majority of the overexpressed proteins are
implicated in the acute phase reaction, blood coagulation,
complement activation and iron and lipid metabolism, suggesting
an unfavorable cardiometabolic proﬁle of these children, at a
subclinical level. Conclusions: This is the ﬁrst study to use
proteomic analysis to assess the metabolic status of children born
after ICSI. The results of this study support the importance of
close, long-term follow-up of these children especially regarding
cardiometabolic risk factors, and highlight the role of proteomics
in the early identiﬁcation of markers of metabolic disturbance.

RFC13.3

Effects of Eating Rate on Satiety Hormones,
Meal Enjoyment and Memory for Recent Eating:
An fMRI Study
Katherine Hawtona,b, Julian Hamilton-Shielda,b, Paula Tonerb,
Danielle Ferridayb, Peter Rogersb, Elanor Hintonb
aBristol Royal Hospital for Children, Bristol, UK; bUniversity of
Bristol, Bristol, UK

Background: Controlling eating rate may be a mechanism
for reducing calorie consumption. We need to understand the
physiological basis of this to design effective paediatric interventions. Objective and hypotheses: This study investigated the
effect of eating rate during lunch on post-meal neural response
(fMRI), satiety hormone levels, appetite ratings (VAS), meal
enjoyment, memory for recent eating and snack consumption.
Method: Twenty young people (mean age 23.0 years, normal
BMI) were randomly assigned to consume 600 kcal at a ‘normal’ or
‘slow’ rate (6 vs 24 mins). fMRI was performed at baseline and
2 hours post-meal, including a memory task about the lunch.
Appetite ratings and satiety hormone levels (PYY and ghrelin)
were collected at baseline and change recorded half-hourly for
3 hours. Participants were given an ad-libitum snack 3 hours postmeal. Results: Relative to the slow group, immediately post-meal,
the normal group reported greater fullness (effect sizeZK0.2),
enjoyed the meal more (effect sizeZK0.5) and found it more
satisfying (effect sizeZK0.6). However, 2 hours post-meal the
slow group reported greater fullness (effect sizeZ0.7), scored
higher on portion size memory task (MZ79%, vs MZ68%, effect
sizeZ0.4), showed greater activation in the medial temporal lobe,
and ate fewer snacks (MZ341.8 kcal, vs MZ445.4 kcal; effect
sizeZ0.5). Ghrelin secretion was lower in the slow group than the
normal group at 30 and 120 minutes post-meal (effect sizeZK0.8).
Ghrelin levels at 180 minutes were correlated with ad-libitum
intake (rZ0.590, PZ0.013). At 30 minutes, PYY levels were
correlated with enjoyment of the meal (rZ0.451, PZ0.046) and
positively associated with memory task activation in the
precuneus, striatum and insula. Conclusion: Eating slowly
improved memory for the meal, increased satiety and led to 25%
less snacks eaten, but reduced ghrelin levels and enjoyment of the
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meal. Research is planned to conﬁrm that these ﬁndings persist in
the paediatric population.

RFC13.4

Which Amount of BMI-SDS Reduction is Necessary to
Improve Cardiovascular Risk Factors in Overweight
and Obese Children?
Thomas Reinehra, Nina Lassa, Christina Toschkea,
Juliane Rothermela, Stefanie Lanzingerb, Reinhard Hollb
aVestische Kinderklinik, Datteln, Germany; bInstitute for
Epidemiology and Medical Biometry, ZIBMT, University of Ulm,
Ulm, Germany

Background: Knowing the changes of cardiovascular risk
factors (CRF) in relation to weight loss would be helpful to advise
overweight children and their parents and to decide whether drugs
should be prescribed in addition to lifestyle intervention.
Objective and hypotheses: The aim of the study was to
determine the degree of overweight reduction to improve CRFs in
overweight children. Method: We studied changes of blood
pressure (BP), fasting HDL-, LDL- cholesterol, triglycerides,
glucose, and insulin resistance index HOMA in 1388 overweight
children (mean BMI 27.9G0.1, mean age 11.4G0.1 year, 43.8%
male, 45.5% prepubertal) participating in the uniform 1-year
lifestyle intervention “Obeldicks”. Change of weight status was
determined by delta BMI-SDS based on the recommended
percentiles of the International Task Force of Obesity. Results:
BMI-SDS reduction was associated with a signiﬁcant improvement of all analyzed CRFs except fasting glucose and LDLcholesterol after adjusting for multiple confounders such as
baseline CRF, age, gender, BMI, pubertal stage and its changes in
BMI-SDS reduction O0.25–0.5 (systolic BP K3.2G1.4 mmHg,
diastolic BP K2.2G1.1 mmHg, triglycerides K6.9G5.8 mg/dl,
HDL-cholesterol C1.3G1.2 mg/dl, HOMA K0.5G0.3). A
reduction of O0.5 BMI-SDS led to more pronounced improvement (systolic BP K6.0G1.3 mmHg, diastolic BP K5.1G
1.3 mmHg, triglycerides K16.4G7.1 mg/dl, HDL-cholesterol
C1.6G1.5 mg/dl, HOMA K0.9G0.3). Per 0.1 BMI-SDS
reduction systolic BP (K1.0 mmHg), diastolic BP (K0.7 mmHg),
triglycerides (K2.3 mg/dl), and HOMA (K0.2) decreased signiﬁcantly, while HDL-cholesterol (0.2 mg/dl) increased signiﬁcantly
in linear regression analyses accounted for multiple confounders.
Conclusion: A BMI-SDS reduction O0.25 improved signiﬁcantly
key factors of the Metabolic Syndrome such as hypertension,
hypertriglyceridemia and low HDL-cholesterol, while a BMI-SDS
O0.5 doubled the effect.

RFC13.5

Protective Potential of Metformin on Membrane
Linked Functions in Diabetic Aging Female Rats
Pardeep Kumar, N Baquer
Jawaharlal Nehru University, New Delhi, India
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Objective: The objective of this study was to investigate
protective potential of metformin on membrane linked functions
and glucose transporter in diabetic aging female rats. Background: The emerging view is that diabetic brain features many
symptoms that are best described as accelerated brain aging.
Methods: Young (3 months) adult (12 months) and aged (24
months) rats will be diabetic by using alloxan monohydrate. After
metformin was given i.p dose 200 mg/Kg for one months to both
control and diabetic aging rats. Learning was tested in a Morris
water maze. Results: Present study shows that there was a similar
pattern of increased lipid peroxidation, neurolipofuscin, DNA
degradation and monoamine oxidase activity and a decrease in
membrane ﬂuidity, NaCKC ATPse, Ca2C ATPase, sueroxidase
dismutase and glutathione S-transferases activities, glucose
transporter-4 (GLUT4) in both aging and diabetes. Metformin
was found to be an effective treatment in stabilizing and
normalizing the membrane functions; therefore this therapy can
be considered an alternative to be explored further as a means of
diabetic and aged related disorders control. Metformin treatment
also helped to reverse the age related changes studied, to normal
levels, elucidating an anti-aging, antidiabetic and neuroprotective
action. Conclusions: The cumulative deﬁcits in learning and
membrane functions in aged diabetic rats indicate that the effects
of diabetes and ageing on the brain could interact. The results of
this study will be useful for pharmacological modiﬁcation of the
aging process and applying new strategies for control of age related
disorders including metabolic syndrome.

of dyslipidemia, 10 of 12 (83.3%); hypertension, 5 of 8 (62.5%);
diabetes, 15 of 15 (100%); pre-diabetes, 17 of 19 (94.1%); asthma
13 of 15 (86.6%); obstructive sleep apnea 4 of 5 (80%); and osteoarticular disease 13 of 16 (81.2%). Conclusion: Our study showed
that laparoscopic sleeve gastrectomy is an effective and safe weight
loss procedure for morbidly obese adolescents offering good
weight loss outcomes and signiﬁcant resolution of many obesity
related comorbidities. Moving forward, prospective studies that
assess the quality of life of these patients on long-term follow up
are recommended especially that data on the psychological impact
of bariatric surgery in adolescent is scarce.

RFC13.7

Early Onset Obesity and Hyperphagia Associated
with Defects in the GNAS Gene
Marta Garcı́aa, Nuria Espinosab, Julio Guerrero-Fernándezc,
Luis Salamancac, Ana Moráisd, Ricardo Graciac, Intza Garin Elkoroe,
Isabel González Casadoc, Guiomar Pérez de Nanclarese,
José C. Morenoa
aThyroid Molecular Laboratory, Institute for Medical and Molecular
Genetics (INGEMM), La Paz University Hospital, Autonomous
University of Madrid, Madrid, Spain; bPaediatrics Department, Vega
Baja Hospital, Orihuela, Alicante, Spain; cPaediatric Endocrinology
Department, La Paz University Hospital, Madrid, Spain; dPaediatric
Nutrition Unit, La Paz University Hospital, Madrid, Spain;
eEpigenetic Molecular Laboratory, Research Unit, OSI Araba
University Hospital, Vitoria-Gasteiz, Spain
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Laparoscopic Sleeve Gastrectomy in Obese
Adolescent Population
Mohamad Hayssam Elfawal, Bassem Safadi
American University of Beirut, Makassed Hospital, Beirut, Lebanon

Background: Obesity during childhood and adolescence can
be accompanied by serious long-term adverse health and longevity
outcomes. With increased use of bariatric surgery to treat obesity
in these patients, diverse guidelines have been published, most of
which exclude children aged younger than 14 years. Few reports
describe laparoscopic sleeve gastrectomy in children and
adolescents, delay in determining its safety and effectiveness and
develop guidance regarding its use. Method: This study is a
retrospective observational study that used data collected from
January 2011 till September 2014. All adolescent patients who were
less than (or equal) 21 years of age at the time of the study and
have undergone laparoscopic sleeve gastrectomy at the American
University of Beirut Medical Center and in Makassed General
Hospital were included. Results: A total of 112 patients were
enrolled in this study, most of were females (71.4%). The median
age of the study group was 19 years G9.6 (range, 11–21 years).
The mean percentage of excess weight loss was 42.0%, 66.3%,
84.0%, 84.7%, and 83.4% at 3, 6, 12, 24 and 36 months respectively.
No serious postoperative complications developed during the
current follow-up. Available comorbidity data indicate resolution
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Background: Imprinted genes are known to regulate fetal
growth and a ‘parental conﬂict’ model predicts that paternally and
maternally expressed imprinted genes promote and inhibit fetal
growth, respectively. GNAS is a complex imprinted locus with
multiple oppositely imprinted gene products. Maternal, but not
paternal, G(s)alpha mutations lead to obesity in pseudohypoparathyroidism type IA (PHPIA). However, the disorder rarely
causes severe obesity in infancy as predominant clinical feature.
Objective and hypotheses: To investigate the genetic basis of
severe early hyperphagic obesity in childhood with clinical
suspicion of obesogenic or macrosomic syndromes. Method:
Clinical, hormonal and metabolic characterization of 3 pediatric
patients with infantile obesity with clinical suspicion of MOMO
and Prader-Willi syndromes. Chronological characterization of
the phenotype, including nutritional behavior and energy
expenditure. Investigation of the GNAS gene by Sanger sequencing. Results: Three children (2 males), 11 months to 5 years of
age, were diagnosed with severe obesity (weightO 99th centile) at
9–18 months of age. At birth, none was obese or large for
gestational age (weight !83th centile and height !54th centile).
They developed hyperphagia with excessive caloric intake for age,
which was restricted as part of clinical handling. One patient
presented decreased resting energy expenditure (REE) at indirect
calorimetry. At diagnosis, all patients presented asymptomatic
hyperthyrotropinemia, hyperparathyroidism with hypocalcemia
and hyperphosphatemia. Other features were psychomotor
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retardation (3/3), overgrowth (1/3), macrocephaly (1/3) and
cryptorchidism (2/2). Three missense heterozygous mutations
in GNAS (p.M222T, p.D224H, p.R232H) were identiﬁed.
Conclusion: Early-onset obesity with hyperphagia can be a
prominent presenting feature of PHPIA, which should be considered in the differential diagnosis for monogenic childhood
obesity. This type of obesity is postnatal and develops progressively,
and its pathophysiology may include both low energy expenditure
and excessive food intake through hyperphagia.
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Important Contribution of GH, GHRHR and GHSR
Mutations in Isolated Growth Hormone Deﬁciency
with a Normal Location of the Posterior Pituitary –
Functional Characterization of New Variants
Enzo Cohena, Marie-Laure Sobriera, Florence Dastotb,
Nathalie Collotb, Sophie Roseb, Aude Soleyanb,
Marie-Pierre Vie-Lutona,b, Philippe Duquesnoya,
Bruno Copina,b, Serge Amselema,b, Marie Legendrea,b
aInserm UMR_S933 and UPMC Univ Paris 06, Hôpital Trousseau,
Paris, F-75012, France; bU.F. de Génétique clinique et moléculaire,
AP-HP, Hôpital Trousseau, Paris, F-75012, France
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Measuring Subcutaneous Adipose Tissue Using
Ultrasound in Children
Adela Chirita-Emandia, Maria Puiua,b
aGenetics Department, Center of Genomic Medicine, University of
Medicine and Pharmacy “Victor Babes” Timisoara, Timisoara,
Romania; bEmergency Hospital for Children “Louis Turcanu
Timisoara”, Timisoara, Romania

Background: The method for assessing adipose tissue
thickness using ultrasound has been used extensively in sport
medicine. However, the reliability of this method in children was
not evaluated. We aim to determine the inter-observer reliability
in measuring uncompressed subcutaneous adipose tissue thickness
(USAT) using ultrasound, in children. Methods: About 40 healthy
children (20 male, 20 female), median age 11.8 years (5.3 to 18.1)
were evaluated. Median body mass index standard deviation score
(BMI SDS) was K0.13 (K3.9 to 4). Three observers used a
Hosand BX2000 Ultrasonic Adipometer to measure USAT at three
sites: triceps, subscapular, supraspinale. A single experienced
observer used the three sites to measure the compressed adipose
thickness using a skinfold caliper. Results: Individual observer
deviations from the mean value of the three observers in
adipometer measurement had SDZ1.74 mm, 92.8% were less
than 3 mm. Analysis separated by anatomical sites showed high
reliability values for triceps: linear regression R2Z0.84, PZ0.000;
intraclass correlation coefﬁcient ICCZ0.92 and standard error of
measurement SEMZ0.63. For supraspinale site: R2Z0.82,
PZ0.000; ICCZ0.89 and SEMZ1.17; while for subscapular the
values were lower: R2Z0.79, PZ0.000; ICCZ0.78 and SEMZ
1.02. The body fat percentage (BF%) calculated using skinfold
measurements was highly correlated with the BF% calculated by
the adipometer (RZ0.92, R2Z0.83, PZ0.000). Pearson correlation between BMI SDS and BF% calculated from skinfold
was RZ0.52; R2Z0.28; PZ0.001, while for the adipometer it was
RZ0.53, R2Z0.27, PZ0.000. Conclusion: This novel ultrasound
measurement technique is a reliable fast and cheap method for
measuring uncompressed subcutaneous adipose tissue thickness
in children, sustaining its application for research and clinical
purposes.
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Background: Although growth hormone (GH) and the GH
releasing hormone receptor (GHRHR) are known as etiologic
factors in non-syndromic isolated growth hormone deﬁciency
(IGHD), very few mutations have been identiﬁed in this rare
condition (accounting for only 6–12.5% and 0–6.7% of IGHD
cases depending on studies). The functional consequences of the
identiﬁed variants have rarely been assessed. Objective and
hypotheses: To assess the contribution of mutations in GH,
GHRHR and GHSR in IGHD pathogenesis in a large cohort of
patients with a non-syndromic IGHD and normal posterior
pituitary. Method: The GH gene was analyzed in 360 independent
patients; the GHRHR gene was subsequently analyzed in the
remaining 320 patients (those with no identiﬁed GH defect and
available DNA); the GHSR gene was analyzed in a subset of 226
patients with partial IGHD. The GHRHR variants were assessed
through a GHRH-induced CRE-dependent luciferase assay.
Results: GH mutations were identiﬁed in 40 independent patients
(40/360, 12%), 17 of them (42.5%) representing familial forms of
IGHD. These include 6 novel mutations (1 nonsense, 1 splice,
4 missense). We identiﬁed GHRHR mutations in 22 patients
(22/320, 7%), 8 of them (36%) representing familial cases. The
GHRHR mutation spectrum (6 truncating, 2 splice, 9 missense)
comprises 11 novel mutations. Functional studies showed that 6 of
the GHRHR missense variations are loss-of-function mutations.
GHSR mutations were identiﬁed in 7 independent probands
(7/233, 3%). Conclusion: This study, which was performed in a
large cohort of independent patients, identiﬁed unambiguous
molecular defects in GH, GHRHR or GHSR in almost 20% of the
patients (69/360). Such high rate of mutation detection underlines
the need to screen these genes in non-syndromic forms of IGHD
with a normal location of the posterior pituitary. Noteworthy,
58% (41/69) of the patients with a GH, GHRHR or GHSR defect
represent sporadic cases.
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Contribution of GHR and IGFALS Mutations to Growth
Hormone Resistance – Identiﬁcation of New Variants
and Impact on the Inheritance Pattern
Marie Legendrea,b, Florence Dastotb, Nathalie Collotb,
Philippe Duquesnoya, Enzo Cohena, Marie-Laure Sobriera,
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Background: Bi-allelic GHR mutations are classically responsible for Laron syndrome, a severe growth hormone (GH)
resistance syndrome. A few GHR missense mutations have also
been implicated in mild GH resistance or idiopathic short stature.
IGFALS mutations are responsible for recessive or semi-dominant
short stature with normal GH provocative test contrasting with
extremely low IGF-I levels. Objective and hypotheses: To assess
the contribution of GHR and IGFALS mutations to severe and
mild non-syndromic GH resistance, and study the correlation
between the genotype and resistance severity. Method: All GHR
and IGFALS coding regions were analyzed by Sanger sequencing
in 92 independent patients with normal or high GH secretion test
(O20 mUI/l) associated with low IGF-I levels (!K2SD) and/or
short stature. Results: GHR mutations were identiﬁed in 16% of
the patients (15/92) and IGFALS mutations in 5% of them (5/92).
Among the patients with GHR mutations, a recessive transmission
was found for 11 probands with a severe growth delay (!K4SD).
A less severe dominant phenotype was observed in 4 families.
Among the recessive cases, 4 carried a bi-allelic truncating
mutation, 1 was a compound heterozygote (splice, missense
mutation), 4 had bi-allelic missense mutations in the GHR
extracellular domain. A dominant GH resistance was associated
with a GHR mutation in 4 families (1 splice, 3 missense mutations).
Interestingly, 2 neighboring mutations c.876-2_876-1delAG and
c.876GOT were respectively responsible for a recessive and a
dominant form of GH resistance, underlining the impact of
a complex alternative splicing pattern on nonsense-mediated
mRNA decay. IGFALS mutations were identiﬁed in 5 independent
patients: 2 homozygotes for truncating mutations, 1 compound
heterozygote (whole gene deletion, missense mutation), and 2
heterozygotes (1 deletion, 1 missense). Conclusion: Overall, this
study, performed in a large cohort of patients with GH resistance
(nZ92), identiﬁes molecular defects in GHR and IGFALS in 20%
of the patients.
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Whole Exome Sequencing Identiﬁes a GH1 Gene
Mutation Causing Familial Isolated Growth Hormone
Deﬁciency with Normal Peak Growth Hormone
Concentrations
Catalina Cabrera Salcedo, Vivian Hwa, Leah Tyzinski,
Melissa Andrew, Philippe Backeljauw, Andrew Dauber
Cincinnati Children’s Hospital Medical Center, Cincinnati,
OH, USA

Background: Familial isolated growth hormone deﬁciency
(IGHD) type II is autosomal dominantly inherited and caused
by splice-site mutations and nucleotide substitutions in the GH1
gene. The missense mutation R183H is a well-described genetic
variant that causes familial IGHD type II. Individuals with this
mutation have releasable GH stores, but GH secretion is severely
reduced resulting in short stature. Objective and hypotheses:
This study aimed to report two female patients from a fourgeneration family with 6 individuals with short stature who carry
the R183H mutation in GH1. Method: Two ﬁrst degree female
cousins with signiﬁcant short stature were evaluated in the
Cincinnati Center for Growth Disorders. Patient 1 (P1) was 9 years
old and her height was 116 cm (K3.0 S.D.). She had been
previously diagnosed with ISS based on a normal GH stimulation
test. Patient 2 (P2) was 6.5 years of age and her height was 102 cm
(K3.2 S.D.) After extensive evaluation whole exome sequencing
(WES) was performed. Results: Via WES, we identiﬁed the
pathogenic variant R183H in GH1 which segregated in the affected
individuals. P1 and P2 underwent GH stimulation tests and were
found to have delayed peak GH responses. P1 had a peak GH level
of 8.7 ng/dl which is considered normal, and P2 had a peak GH
level of 5.2 ng/dl. Conclusion: Patients with IGHD type II
secondary to the R183H GH1 mutation can exhibit variable peak
GH responses. Genetic testing should be strongly considered in cases
of familial short stature even when peak stimulated growth hormone
concentrations are normal. It remains unclear whether or not adult
patients with this mutation suffer the consequences of adult GH
deﬁciency. We are implementing a protocol to investigate body
composition, skeletal integrity, cardiovascular risk proﬁle and the
overall quality of life in the affected adults of this kindred.
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identiﬁed in each patient. One patient, however, is heterozygous
at two loci: one variant in GLI2 and another in SHH; possibly
a digenic condition. Interestingly, we identiﬁed an individual with
IGHD who was compound heterozygous [c.2212COT:p.Q738];
[c.494GOT:p.R165L] for LZTR1, a gene recently associated with
Noonan syndrome (NS)3. This patient’s phenotype is compatible
with NS diagnosis and defects in another NS related gene (SHOC2)
had also been previously associated with IGHD. Conclusion: The
panel established the diagnosis of 3 patients and possibly 6
additional patients with GHD. The patients with negative
results are candidates for whole exome sequencing. References:
1. Kelberman D., et al, Genetic Regulation of Pituitary Gland
Development in Human and Mouse. Endocrine Reviews, 2009,
30(7):790–829. 2. A Céline, et al, Molecular screening of the TGIF
gene in holoprosencephaly: identiﬁcation of two novel mutations.
Hum Genet, 2003, 112: 131–134. 3. Yamamoto GL, et al., Rare
variants in SOS2 and LZTR1 are associated with Noonan
syndrome. J Med Genet, 2015, 0:1–9.

Genetic Diagnosis of Congenital Growth Hormone
Deﬁciency by Massive Parallel Sequencing Using a
Target Gene Panel
Marilena Nakagumaa, Alexander Augusto de Lima Jorgea,b, Mariana
Ferreira de Assis Funaria, Antonio Marcondes Lerariob,c, Fernanda de
Azevedo Correaa, Luciani Renata Silveira de Carvalhoa,
Berenice Bilharinho de Mendonçaa, Ivo Jorge Prado Arnholda
aUnidade de Endocrinologia do Desenvolvimento, Laboratorio de
Hormonios e Genetica Molecular (LIM42), Hospital das Clinicas da
Faculdade de Medicina, Universidade de São Paulo (USP), Sao
Paulo, Brazil; bUnidade de Endocrinologia Genetica (LIM25),
Hospital das Clinicas da Faculdade de Medicina, Universidade de
São Paulo (USP), Sao Paulo, Brazil; cDepartment of Internal
Medicine, Division of Metabolism, Endocrinology and Diabetes,
University of Michigan, Ann Harbor, MI 48109, USA

Background: Congenital GH deﬁciency (GHD) can be
isolated (IGHD) or combined with other pituitary hormone
deﬁciencies (CPHD). The identiﬁcation of mutations has clinical
implications for the management of patients and genetic
counseling1. Objective: To prospectively conduct a moleculargenetic analysis in genes associated with IGHD or CPHD.
Method: Forty patients with IGHD (nZ8) or CPHD (nZ32)
were studied using target gene approach. Targeted regions
(involving 26 genes associated with GHD and 57 genes associated
with growth disorders without GHD) were captured using Agilent
Sure Select technology. Sequencing was performed with Illumina
NextSeq. Variants were analyzed considering allele frequency in
the normal population and in silico prediction. Results: We
identiﬁed 31 rare allelic variants located in exons (excluding
synonymous) or splice sites in 17 of 26 genes associated with GHD
in 19 patients. Of these, 3 variants were considered pathogenic:
one patient was compound heterozygous for a PROP1 mutation
c.[109C1GOA];[301_302del] and another was heterozygous for
a TGIF1 variant (c.707AOT:p.Q236L)2. Six other variants in 6
different genes (LHX3; KAL1, GLI2, GHSR, SHH and PROKR2)
were considered possibly pathogenic, mainly because several
in silico models predicted them to be deleterious. In the majority of
cases, only one pathogenic or possibly pathogenic mutation was
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Gene Expression Proﬁling of Children with GH
Deﬁciency (GHD) Prior to Treatment with
Recombinant Human Growth Hormone (r-hGH)
is Associated with Growth Response Over Five Years
of Therapy
Adam Stevensa, Philip Murraya, Ekaterina Koledovab,
Pierre Chatelainc, Peter Claytona
aUniversity

of Manchester and Royal Manchester Children’s
Hospital, Manchester, UK; bMerck KGaA, Darmstadt, Germany;
cUniversité Claude Bernard, Lyon, France

Background: The relationship of pre-treatment gene
expression (GE) to long-term growth response in GHD is
unknown. Prediction of long-term response to r-hGH therapy
would allow better decision making about start and maintenance
doses and hence cost:beneﬁt. Objective and hypotheses: To
assess the relationship of baseline GE to response to r-hGH over
5 years of therapy in GHD children. Method: Pre-pubertal
children with GHD (nZ50) were enrolled from the PREDICT
studies (NCT00256126 and NCT00699855). Baseline whole blood
GE was determined using Affymetrix U133 plus 2.0 microarrays
and Gene Expression Barcode 3.01. Height velocity (HV) on
r-hGH over the 5 years of therapy was used as the marker of
growth response. Two groups of patients were deﬁned on growth
response over 5 years of treatment (G1) always above and (G2)
always below the median. The effect of age, gender and distance to
target height (DTH) were assessed. Network models and random
forest analysis were used to relate GE to growth response using
area under the curve (AUC) of the receiver operating characteristic. The robustness of GE markers was assessed using
permutation testing (nZ1000). Results: There was no difference
in age, gender and DTH (PO0.05) between the HV groups (G1
and G2) at the start of treatment. Uniquely expressed genes were
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identiﬁed (P!1!10K5) in G1 (nZ69) and G2 (nZ72). Network
models prioritised 94 of these 141 genes. PIK3R1 expression
(PZ1.2!10K9), associated with cell proliferation, was related to
G1. DDX58 expression (PZ2.2!10K10), associated with RNA
secondary structure, was related to G2. Baseline GE could predict
growth response consistently above and below the median over 5
years with an AUC of 0.86 and 0.89 respectively. Conclusion: We
have identiﬁed genes expressed in pre-treatment GHD associated
with growth response over 5 years of therapy. Further assessment
to determine predictive value and functional signiﬁcance of gene
subsets is required.

could be one of the linkages between growth patterns and
CVD-risk in later life.

RFC14.7

GH Inﬂuences Plasma Fasting Adropin Concentration
in Patients with Turner Syndrome
Beata Wikieraa, Magdalena Krawczykb, Anna Noczynskaa,
Jacek Daroszewskic
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Effect of Small Size at Birth, Adult Body Size and
Growth Hormone Treatment on Telomere Length
Carolina Smeetsa, Veryan Coddc,d, Nilesh Samanic,d,
Anita Hokken-Koelegaa,b
aDepartment of Pediatrics, Erasmus Medical Centre, Rotterdam,
The Netherlands; bDutch Growth Research Foundation, Rotterdam,
The Netherlands; cDepartment of Cardiovascular Sciences,
University of Leicester, Leicester, UK; dNIHR Leicester Cardiovascular Biomedical Research Unit, Glenﬁeld Hospital, Leicester, UK

Background: Small birth size followed by accelerated weight
gain in early life is associated with an increased risk for ageassociated diseases, such as cardiovascular disease (CVD) in later
life. The underlying causes for this are largely unknown. Leukocyte
telomere length (LTL) is a marker of biological age and short LTL
is associated with increased CVD-risk. Subjects born small for
gestational age (SGA) who remain short are treated with growth
hormone (GH) to improve adult height. Objective and
hypotheses: To investigate whether birth size and adult body
size, including spontaneous and GH-induced catch-up growth,
inﬂuence LTL, hypothesizing that catch-up growth to a normal
body size, either spontaneous or GH-induced, is associated with
shorter LTL. Method: We measured LTL in 558 young adults aged
18–24 years. LTL was measured using a quantitative PCR assay
and expressed as T/S ratio. Using MR-analyses and by comparing
clinically relevant subgroups, we analysed the inﬂuence of size at
birth, adult body size, and GH-induced catch-up on LTL. Results:
We found no association between birth size and LTL. SGA born
subjects with spontaneous catch-up to a normal body size had
shorter LTL (3.07 (0.4)) than those born SGA who remained short
(3.30 (0.4), pZ0.003)) and appropriate for gestational age born
subjects with a normal stature (AGA-NS) (3.22 (0.5), pZ0.024)).
The SGA-GH subgroup had a mean LTL of 3.27 (0.5), which was
similar to LTL in the AGA-NS subgroup (pZ0.74) and the shortSGA subgroup (pZ0.73). Conclusion: Birth size did not inﬂuence
LTL. GH-treated young adults had similar LTL as subjects born
AGA with a normal body size. Those born SGA with spontaneous
catch-up in early life had the shortest LTL, suggesting that timing
and tempo of early life growth inﬂuences telomere length, which
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aDepartment of Endocrinology, Diabetology for Children and
Adolescents, Wroclaw Medical University, Wroclaw, Poland;
bFourth Military Hospital, Wroclaw, Poland; cDepartment of
Endocrinology, Diabetes and Isotope Therapy, Wroclaw Medical
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Background: Increased adiposity and insulin resistance are
conditions frequently observed nowadays. Many hormones are
involved in the pathogenesis of the condition but therapeutic
options we can offer to the patients are still scant. Each newly
discovered peptide give us hope. Adropin (Ad) is a newly
discovered metabolic hormone involved in energy homeostasis.
This homeostasis is frequently disturbed in patient with Turner
Syndrome (TS). Patient with Turner syndrome are unique model
for studies of an effect of the treatment with supraphysiological
doses of growth hormone (GH) Objective and hypotheses: We
studied adropin dependance and response in a group of TS
patients treated with supraphysiological doses of growth hormone
(rGH) Method: The study group consisted of 36 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: adropin, OGTT,
insulin, lipids, IGF-1, and IGFBP-3. Results: The increase of IGF1 concentration at the end of observation was signiﬁcant (from
119.4G62.46 to 413.37G204.38 ng/ml, meanGS.D., PZ0.000).
The GH treatment inﬂuenced insulin resistance revealed by
increased HOMA values (median 0.64G0.45 before and 0.92G
0.97 after, PZ0.02). rGH treatment cause a signiﬁcant rise in Ad
level. The correlation between adropin and IGF-1 and IGF-1 SDS
levels was not signiﬁcant neither before nor on the treatment (rZ
0.17 and rZ0.04 respectively). Adropin concentration correlated
with IGFBP3 level before rGH treatment but not on rGH therapy.
Ad also correlated with insulin level before GH applying.
Correlation with glucose levels at 30’ of OGTT was stable and
even rise on GH treatment (PZ0.33 vs PZ0.48). Similar
observation was noticed for lipids, but close correlations between
Ad adropin and total cholesterol, LDL cholesterol, triglycerides
(TG) before GH applying changed on rGH therapy. The only
correlation noticed in GH treated patients was between Ad
adropin and TG (PZ0.34). Conclusion: Result of the study
showed an increase in adropin level following rGH application is
not mediated by IGF-1. rGH treatment changes adropin inﬂuence
on lipid metabolism, but ameliorates insulin action.
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ACAN Mutations in Short Children Born SGA; Growth
Response During GH Treatment with Additional
GnRHa, and a Proposed Clinical Scoring System
Manouk van der Steena,b, Anita C.S. Hokken-Koelegaa,b
aDutch

Growth Research Foundation, Rotterdam, The Netherlands;
University Medical Center- Sophia Children’s Hospital,
Rotterdam, The Netherlands
bErasmus

Background: In children born SGA with persistent short
stature, growth hormone (GH) treatment is an approved therapy
for increasing adult height (AH). Some SGA children have an
advanced bone age (BA) during GH. Heterozygous mutations in
the ACAN-gene have been described in children with idiopathic
short stature and advanced BA. Objective and hypotheses:
To assess growth during GH treatment with additional GnRHa
treatment, in children with ACAN-gene mutations. To determine
a clinical scoring system for ACAN-sequencing. Method:
Targeted ACAN-sequencing was performed in 22 short SGA
children with advanced BA or midfacial hypoplasia. Results: Four
children, 3 boys and 1 girl, had an ACAN-gene mutation. All
4 children were treated with GH and received additional GnRHa
treatment for 2 years from onset of puberty. Height SDS improved
with 0.7 SDS. At AH, one girl was 5.2 cm taller than her mother
and one boy was 8.0 cm taller than his father, parents had the same
ACAN-gene mutation. In boys, treatment with GnRHa followed
by Letrozole successfully delayed BA. ACAN-gene mutations were
found in 21% of the children with an advanced BA of R0.5 years.
Based on parental height SDS, height SDS and clinical
characteristics of the child, a scoring system was composed
which identiﬁed children with an ACAN-gene mutation with a
sensitivity of 100%. Conclusion: GH with additional GnRHa, in
boys followed by Letrozole, might improve AH in children with
ACAN-gene mutations. We propose a clinical scoring system to
select patients for ACAN sequencing which should be based on
advanced BA, parental height SDS and height SDS of the child.

Context: The mouse ERaK/K knock-out model and rare
human ESR1 gene mutations identiﬁed to date have demonstrated
crucial role of ERa in control of energy homeostasis and glucose
metabolism. Subjects with ERa deﬁciency show features of
estrogen resistance (ESTRR) with continuous linear growth in
adulthood. Patient: We describe a 20-year-old female, with
unknown family history, who presented with primary amenorrhea
and lack of breast development (Tanner stage: B1-P4-A4). Pelvic
MRI revealed a rudimentary uterus and polycystic ovaries. The
patient presented with tall stature (180 cm), continuous linear
growth and bone age of 12 years. Her BMI was 28 kg/m2 and she
had increased abdominal adiposity assessed by DXA (trunk/limb
fat ratio 1.3). Endocrine evaluations indicated ESTRR, with
elevated LH (40 UI/l), FSH (44 UI/l), E2 (1670 pmol/l, reference
values: 220–400), and hyperandrogenism (testosterone 7.7 nmol/l,
delta-4-androstenedion 12.5 nmoL/l). Metabolic explorations
revealed insulin resistance (HOMA-IR 11,8), elevated leptin
(75 ng/ml), contrasting with normal adiponectin (3.1 ug/ml) and
normal lipid proﬁle. Hepatic triglyceride content measured by MR
spectroscopy was of 7%. Results: The patient’s phenotype was
consistent with ERa deﬁciency. Sequencing of the ESR1 gene
revealed a novel homozygous T to C transition in exon 10, which
resulted in a p.Met543Thr missense mutation. Met543, a highly
conserved residue, is within the ligand binding domain (AF-2,
helix H12). Preliminary reconstitution studies indicate a signiﬁcant decrease in transcriptional activity of the mutant protein
after treatment with estradiol. Conclusion: A novel missense
ESR1 mutation, p.Met543Thr has been identiﬁed in a patient who
presented with a complex phenotype consistent with ERa
deﬁciency. Only two ESR1 mutations were reported in the
literature to date. This new mutation resulted in a bio-inactive
ERa variant. The phenotype of our patient, together with
previously described cases, conﬁrms the crucial role of ERa in
pubertal growth as well as metabolic phenotype.
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NR0B1 Frameshift Mutation in a Boy with Precocious
Puberty and Normal Adrenal Function
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A Novel Homozygous Mutation in the Domain AF-2 of
Alpha Estrogen Receptor Gene (ESR1), Generating a
Bio-Inactive ERa Mutant, Resulting in Estrogen
Resistance with Complex Metabolic Phenotype
Eva Feigerlovaa, Henrik Laurellb, Hervé Mittrec, Marie-Laure Kottlerc,
Marc Deshayesd, Patrick Balaguyere, Jean-François Arnalb,
Richard Maréchauda, Samy Hadjadja, Pierre Gourdyb,f
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aDepartments of Molecular Endocrinology, National Research
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Background: While hemizygous NR0B1 (DAX1) mutations
usually lead to adrenal crisis during infancy or early childhood,
p.Gln37*, p.Trp39*, and some other mutations result in late-onset
or latent adrenal insufﬁciency. A small percentage of boys with
NR0B1 mutations develops precocious puberty in addition to
adrenal insufﬁciency. Objective and hypotheses: To report a
boy with an NR0B1 mutation who exhibited central precocious
puberty without adrenal insufﬁciency. Method: A 4-year-old boy
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presented with pubic hair, testicular enlargement, and advanced
bone age. Blood examinations revealed increased testosterone
levels and hyperresponses of gonadotropins to GnRH stimulation.
The patient was clinically diagnosed with idiopathic central
precocious puberty. GnRH analog treatment partially ameliorated
the hormonal abnormalities, but did not improve the physical
ﬁndings. On his latest visit at 7 years and 6 months of age, the
patient showed no clinical or laboratory signs of adrenal
insufﬁciency. The patient was subjected to mutation screening of
32 genes known to control the hypothalamic-pituitary-gonadal
axis. Results: Molecular analysis identiﬁed a maternally-inherited
hemizygous 1-bp deletion in exon 1 (p.Glu3fsAla*16) of NR0B1.
The mutation was predicted to encode an N-terminally truncated
hypomorphic protein, similar to that produced by p.Gln37*and
p.Trp39*. No pathogenic mutations were found in other tested
genes. Conclusion: These ﬁndings expand the clinical manifestations of NR0B1 mutations to include male central precocious
puberty without adrenal insufﬁciency. NR0B1 mutations likely
underlie testosterone overproduction through both GnRHdependent and -independent mechanisms.

Wnt5a, hsCRP, and chemerin levels were elevated in obese
children with hypertension. In multivariable linear regression
analysis, Sfrp5, Wnt5a, adiponectin, chemerin, and hsCRP were
associated with both standard deviation score-systolic blood
pressure (SDS-SBP) and -diastolic blood pressure (SDS-DBP).
Lifestyle intervention resulted in a signiﬁcant improvement in BP
and weight loss. These were accompanied by signiﬁcant decreases
in hsCRP and chemerin, and signiﬁcant increases in Sfrp5 and
adiponectin, whereas Wnt5a was not changed. Furthermore, the
changes in Sfrp5, adiponectin, chemerin, and hsCRP act as partial
mediators of the relationship between weight loss and BP
reduction. Conclusion: Although Sfrp5 and Wnt5a levels correlated
with BP at baseline, after lifestyle intervention, Sfrp5 is more sensitive
to reduction in BMI and BP compared to Wnt5a, and the relationship
between weight loss and BP reduction were partially mediated by
changes in Sfrp5. So we speculate if Sfrp5 and Wnt5a each play a role
in regulating BP, it must be different roles.

RFC15.5
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Effect of Melatonin on Proliferation and
Differentiation of Human Dental Pulp Cells
Hongwen Hea, Qin Liua,b, Fang Huanga,b, Fuping Zhanga

Abstract withdrawn.
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The Effect of Sfrp5, Wnt5a, Adiponectin, and
Chemerin on Blood Pressure Regulation in Obese
Children
Yan Xiao, Yan Yin
The Second Afﬁliated Hospital of Xi’an Jiaotong University, Xi’an,
China

Background: The dysregulation of adipocytokines with
increasing fat mass may directly contribute to hypertension. It
has been conﬁrmed that chemerin and adiponectin can affect BP.
However, the effect of other adipocytokines on the development
of hypertension is still poorly understood. Objective and
hypotheses: The aim was to evaluate the associations of Sfrp5
and Wnt5a with blood pressure (BP), and to examine whether BP
can be inﬂuenced by changes in adipocytokines, such as Sfrp5,
adiponectin, chemerin, and hsCRP, in obese children after lifestyle
intervention. Method: A cross-sectional study was conducted in
263 obese children. In addition, a 6-month lifestyle intervention
was performed in a subgroup of 89 obese children with
hypertension. Anthropometric parameters, clinical data, adiponectin, chemerin, Sfrp5, and Wnt5a were measured at baseline and
after lifestyle intervention. Results: Sfrp5 and adiponectin levels
were signiﬁcantly lower in obese children with hypertension, but
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Background: Melatonin is known to regulate a variety of
biological processes. The investigation and application of
melatonin in oral development have got a lot of attention. The
study was performed to investigate the effects of melatonin on
development of human dentin formation. Objective and
hypotheses: To investigate the role of melatonin in proliferation
and differentiation of human dental pulp cells(hDPCs). Method:
HDPCs were obtained from the human third molars or premolars,
cultured in vitro and identiﬁed by immunocytochemistry. CCK8
assay were used to evaluate the effect of melatonin
(10K12mol/L,10K10mol/L, 10K8mol/L)on cells’ proliferation for
1, 2, 3, 4, 5 days. Then the cells were treated with odontogenic
medium (OM) and MT (10K8mol/L). After 7 days’incubation the
alkaline phosphatase (ALP) activity was analyzed with the kits and
the expression of dentin sialophosphoprotein (DSPP) measured by
immunocytochemical staining. Alizarin red staining were used to
exam the formation of mineralized nodules in hDPCs treated with
OM and MT for 14 days. Results: HDPCs were isolated cultured
successfully and identiﬁed as the ecto-mesenchyme-derived cells.
CCK8 assay demonstrated that absorbances in various levels of
MT groups were lower than in control group in a time- and dosedependent manner (P!0.05). The ALP activity and DSPP levels of
OMCMT group were much higher than that of OM group after
7 days’ incubation (P!0.05). Mineralization nodules were
more observed in OMCMT group after 14 days’ treatment.
Conclusion: MT can inhibit the proliferation and stimulate the
odontoblast differentiation of hDPCs.
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Safety of GH in Paediatrics: The GeNeSIS Prospective
Observational Study Experience between 1999 and
2015 (NCT01088412)
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and incidence (SIR) ratios were calculated using expected cases
from contemporary general population registries (CDC, GLOBOCAN, SEER, SEARCH for Diabetes in Youth, WHO) adjusted for
country, age, sex and ethnicity (where applicable). Results:
Amongst 21178 pts eligible for analysis the predominant short
stature dx were GH deﬁciency (63%), idiopathic short stature
(13%), Turner syndrome (8%) and small for gestational age (6%).
MeanGSD study entry age was 10.5G3.8Yand duration of followup was 4.4G3.2Y (w92,000PY). The table shows cases, crude
incidence and SMR/SIR for key outcomes. SMRs were not elevated
for any speciﬁc dx except for pts with organic GH deﬁciency due to
previous (prev) CA (SIR, 95%CI 5.87, 3.21–9.85). Most pts with
incident type 2 diabetes (T2DM) had risk factors (incl. syndromic
dx, prev irradiation, obesity). Haemorrhagic CVD occurred in
2 intracranial tumour (ICT) survivors and after renal transplant in
1 pt with renal insufﬁciency. Conclusion: Acknowledging the
limited GeNeSIS follow-up duration, no increased risk for death or
1st CA was observed, and no strokes were recorded in dx studied in
published SAGhE analyses. SIRs for T2DM were elevated so
glucose monitoring of GH-treated pts with risk factors is
recommended. All pts with prev ICT/CA should be monitored
for recurrence/2nd neoplasm whether treated or not with GH.

Background: Although GH’s safety proﬁle since 1987 is good,
concerns remain regarding cancer (CA) risk, and French SAGhE
data indicated increased mortality and cerebrovascular disease
(CVD) in certain GH-treated patients (pts). Objective and
hypotheses: To evaluate key safety outcome incidence in
GH-treated pts of all short stature diagnoses (dx) who participated
in GeNeSIS (1999–2015, 30 countries). Methods: Pt history/case
ascertainment required review of study and corporate pharmacovigilance databases. Person-years (PY) of follow-up were
calculated between ﬁrst and last contacts (later of event onset,
last study visit or summary date). Standardised mortality (SMR)
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Long-Term Safety and Effectiveness of Daily and
Weekly Growth Hormone Treatment in Pediatric GHD
Patients (4-Years’ Results)
Sochung Chunga, Il Tae Hwangb, Young Jun Rhiec,
Jae Hyun Kimd, Hyun-Wook Chaee, Jin Ho Choif,
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Table 1. (for abstract RFC15.6)
Outcome

Pts at risk

Any event
Death
CVD
Haemorrhagic
T2DM
1st CA
ICT recurrence
2nd neoplasm

All
All
All
All
All
No prev CA
Prev ICT
Prev CA
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N affected/N at risk (%)
6365/21178
42/21178
16/21178
3/21178
18/21178
14/20556
67/823
31/622

(30.1)
(0.20)
(0.08)
(0.01)
(0.08)
(0.07)
(8.14)
(4.98)

Affected/1000 PY, 95% CI

SMR/SIR, 95% CI

–
0.46, 0.34–0.62
0.17, 0.11–0.28
0.03, 0.01–0.10
0.20, 0.12–0.31
0.16, 0.09–0.27
16.9, 13.3–21.5
10.7, 7.5–15.2

–
0.61, 0.44–0.82
–
–
3.79, 2.25–6.00
0.71, 0.39–1.20
–
–
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Center, Busan, Republic of Korea; hDepartment of Pediatrics,
Seoul National University College of Medicine, Seoul,
Republic of Korea

Background: The weekly sustained-release growth hormone
(GH) has been approved for treatment in growth hormone
deﬁciency (GHD). It provides a practical strategy for improving
adherence. Objective and hypotheses: To evaluate the longterm safety and effectiveness of two formulations of daily
(Eutropinw) and weekly (EutropinPlusw) GH in Korean pediatric
GHD patients. Method: A multicenter, long-term, prospective
and retrospective study. Statistical analysis has been conducted
annually using a pre-deﬁned method. The interim analysis was
conducted in all patients who were enrolled from Jan 2012 to Mar
2016. Results: Total 901 patients with GHD were analysed to
compare the safety during the 4 years of GH treatment (daily
(nZ647), weekly (nZ254)). And for effectiveness, 619 patients
were analysed (daily (nZ444), weekly (nZ175)). Baseline
demographics were similar between groups except age (Chronological age: 8.01 vs 9.05, Bone age: 6.36 vs 7.41 years, respectively).
For daily vs. weekly GH group, Height SDS was K2.4 vs K2.5 at
baseline. DHeight SDS during the ﬁrst year of GH treatment was
0.67 vs 0.56 which was statistically different between groups but
there was no statistical difference between groups when subanalysed by !8 and R8 years. Height Velocity (HV) at the ﬁrst
year was 8.98 and 8.71 cm/year in the daily and weekly with no
statistical difference, and same trend was showed during 4 years
treatment. Adverse events (AEs) were reported in 18.4 vs 16.9% of
patients in the daily vs weekly, and mostly reported as mild. The
incidence of adverse drug reactions was 3.7 and 4.7%, respectively.
Conclusion: Growth response of weekly GH is comparable that of
daily GH in GHD. Also, weekly GH showed a similar proﬁle to
daily GH formulation without special safety concerns when used
in GHD patients for 4 years.
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Replacement of Male Mini-Puberty
Dimitrios T. Papadimitrioua,b, Dionysios Chrysisc,
Georgios Zoupanosa, Georgia Nyktaria, Eleni Liakoua,
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Background: Hormonal replacement in boys with congenital
HH remains a challenge. Micropenis has been traditionally
successfully treated with 3 monthly injections of testosterone
enanthate before the age of 2, but when bilateral cryptorchidism
coincides, surgery is required. But even after a successful surgery,
the hypoplastic testes with the deﬁcient proliferation of immature
Sertoli cells, due mainly to the lack of the male mini-puberty in the
neonatal period as well as the subsequent midinfancy surge in
pulsatile gonadotropin secretion, are condemned in azoospermia
and the boys in infertility. Objective and hypotheses: We
investigated whether early postnatal daily injections of the
commercially available recombinant LH/FSH preparation (Pergoverisw) could mimic the physiological male mini-puberty and
successfully resolve bilateral cryptorchidism, repair micropenis,
reinstate normal growth velocity and restore the responses of the
Leydig and Sertoli cells. Method: Five neonates and infants, all
with bilateral cryptorchidism in intra-abdominal position and
micropenis [% 2 cm, (K2 SDS)] with absence of neonatal male
mini-puberty, were treated for 3 months with daily s.c. injections
of the recombinant LH 75CFSH 150 IU preparation (Pergoverisw). Case 1 had CHARGE syndrome diagnosed before choanal
atresia. Cases 2 and 4 had non syndromic Kallmann syndrome.
Case 3 (septo-optic dysplasia) and 5 (aplastic pituitary) had
panhypopituitarism diagnosed in the neonatal ICU before
symptomatic hypoglycemia and/or cholestatic jaundice. Results:
Median LH from undetectable reached high normal 6.5 IU/L and
FSH supranormal levels 88 IU/L. Inhibine b and AMH from
subnormal, reached high normal levels: median 248 pg/ml and
1025 pmol/L respectively. Testosterone increased from undetectable to a median of 2.42 ng/ml. In all cases testes descended in
scrotal position by the end of the 1st in one, 2nd in two and 3rd
month in two patients with a volume between 1.5 and 2.5 ml. In
4 cases with a follow-up of 1–5 yrs testes have slightly regressed to
0.5–1.5 ml but are still in scrotal position. Penile length increased
to a median of 4.5 cm. During therapy all infants initiated catch-up
growth. None presented any adverse events or reactions.
Conclusion: The proposed regimen mimics neonatal male mini
puberty repairing micropenis and cryptorchidism and inducing
high-normal activation of Leydig and Sertoli cells.
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This association was independently of the effect of age, BMI-z,
PRA and BP. Our clinical results agree with the recently described
effect between of leptin upon aldosterone secretion in human
adrenal cells lines and in animal models.

P1-P1

Leptin is Associated with Serum Aldosterone in
Paediatric Subjects, Independently of Body Mass
Index, Blood Pressure and Plasma Renin Activity
Alejandro Martinez-Aguayoa, Carmen Campinob,c, Rene Baudrandb,
Cristian Carvajalb,c, Francisca Groba, Hernan Garciaa,
Rodrigo Bancalaria, Carolina Loureiroa, Carolina Mendozaa,
Monica Arancibiaa, Andrea Vecchiolab, Alejandra Tapiab,
Carolina Valdiviab, Cristobal Fuentesb, Sandra Solarid, Fidel Allended,
Carlos Fardellab,c
aDivision of Pediatrics, Pontiﬁcia Universidad Católica de Chile,
Santiago de Chile, Chile; bDepartment of Endocrinology, Pontiﬁcia
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Background: Leptin is considered to play an important role in
the development of hypertension in obesity. The excessive
synthesis of aldosterone contributes to the development and
progression of metabolic and cardiovascular dysfunctions. Leptin
is a newly described regulator of aldosterone synthesis that acts
directly on adrenal glomerulosa cells to increase CYP11B2
expression and enhance aldosterone production in human adrenal
cells lines and in animal models. Objective: To analyze if there is
association between leptin with serum aldosterone (SA), as well as
with blood pressure (BP), plasma renin activity (PRA), transtubular potassium gradient (TTKG), fractional excretion of
sodium (FENa) and 24 h-Na/K urine ratio. Design: Cross
sectional study. Subject and methods: We studied 79 subjects
between 6.1 and 18 years old (mean, 13.2 years; 42 females); 37
were normal weight, 18 were overweight, and 24 were obese. After
overnight fasting: anthropometric parameters, SA, PRA, plasma
and 24-h-urine electrolytes were measured and TTKG, FENa and
24 h-Na:K urine ratio were calculated. For variables without
normal distribution Spearman correlation was used, and log
transformation was calculated previously to partial correlation
analyses. Results: Leptin was directly associated with SA (rZ
0.275; PZ0.016). None association was found between leptin with
systolic and diastolic BP (PZ0.657 and PZ0.869, respectively)
and PRA (PZ0.197). Moreover, after controlling by age, body
mass index z-score (BMI-z), log10 PRA and log10 24 h-Na:K urine
ratio, the association between log10 leptin and log10 SA increase
(partial correlationZ0.367; PZ0.002). In other hand, SA was
associated with PRA (rZ0.400; P!0.001) and TTKG (rZ0.330;
PZ0.037); and negative associated with FENa (rZK0.246;
PZ0.035) and 24 h-Na:K urine ratio (rZK0.276; PZ0.014).
Conclusion: In paediatric subjects, leptin was associated with SA.
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Mast Cells and Steroidogenesis in the Human Fetal
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Background: We recently demonstrated the presence of mast
cells in human fetal adrenal gland from 18–20 weeks of gestation
(WG) within the subcapsular layer. In the adult adrenal, mast cells
have been implicated in mineralocorticoid synthesis and secretion
especially in aldosterone-producing adenomas. Because similarities exist between tumors and normal fetal development and
as cell-to-cell interactions involving immune cells are implicated
in organogenesis, we hypothesized a role of mast cells in
steroidogenesis synthesis and/or secretion in fetal adrenal
development. Objective: We thus investigated steroidogenic
enzymes expression in relationship to the occurrence of mast
cells in the human developing adrenal gland. Method: Immunochemical studies were performed on 28 parafﬁn-embedded
adrenal glands at 16–40 WG using tryptase, Scavenger Receptor
class B type I (SRB1), 17a-hydroxylase (17a-OH), 3b-hydroxysteroid dehydrogenase (3bHSD), 11b-hydroxylase (11b-OH) and
aldosterone synthase antibodies. Moreover, steroidogenic enzymes
mRNA levels were quantiﬁed at 22, 24, 29 and 30 WG and
compared to adult tissue. Results: 3bHSD and CYP11B2
immunopositive cells were ﬁrstly detected at 18 and 24 WG
respectively, within the adrenal subcapsular region close to the
tryptase immunopositive cells. Conversely, no spatio-temporal
correlation was observed with either 17a-OH or 11b-OH
expression (detected at all fetal studied stages). In addition,
SRB1 expression was early detected in the fetal zone extending to
the subcapsular zone from 24 WG. QPCR conﬁrmed the timing of
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steroidogenic enzyme expression reported above. Conclusion: We
show for the ﬁrst time the expression proﬁle of aldosterone and
cortisol producing cells in the human fetal adrenal. Timing of
the CYP11B2 expression could help better understand the
pathophysiology of salt wasting syndrome in extreme premature
infants. Moreover, the spatio-temporal correlation of tryptase and
CYP11B2 expression suggests a contribution of mast cells in
establishment of the mineralocorticoid axis. However, further
studies are required to better understand this potential regulatory
pathway.
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Gender-Speciﬁc Differences in Hypothalamus–
Pituitary–Adrenal Axis Activity in Children:
A Meta-Analysis
Bibian van der Voorn, Jonneke Hollanders, Johannes Ket,
Joost Rotteveel, Martijn Finken
VU University Medical Center, Amsterdam, The Netherlands

Background: Differences in hypothalamus–pituitary–adrenal
(HPA-)axis functioning have been proposed to underlie genderspeciﬁc cardiovascular and neurocognitive disease susceptibility.
Objective and hypotheses: We conducted a systematic review
and meta-analysis to test the hypothesis that gender-speciﬁc
differences in HPA-axis activity are already present in childhood.
Method: We searched two electronic databases (PubMed and
EMBASE) to identify potentially relevant studies. We included
studies that assessed random, non-stimulated cortisol in serum or
saliva, or cortisol in 24 h-urine in healthy males and females aged
%18 years who did not use glucocorticoid-containing medications. Two researchers independently reviewed the data. Results
were analyzed by age groups !8 years (prepubertal) and 8–18
years (peri-/postpubertal). Results: A total of 5834 articles were
identiﬁed with our search strategy. 351 (6%) publications were
selected for full-text screening, of which 70 (20%) met our
inclusion criteria. Our meta-analysis included the data of O13.000
subjects. In both serum and saliva, differences between males and
females seemed to be age-dependent, with cortisol concentrations
(in nmol/l) in boys being higher before age 8 years (mean difference (95% CI): 0.37 (0.25–0.48) for serum, and 0.20 (0.04–0.36)
for saliva and lower after age 8 years (K0.52 (K0.59 to K0.42) for
serum, and K0.46 (K0.50 to K0.41) for saliva, as compared to
girls. In 24 h-urine, gender-differences were found to be stable
throughout childhood, with urinary cortisol excretion being higher
in boys. Conclusion: Differences between males and females in
cortisol production and/or metabolism are already present early in
life, with cortisol being higher in boys. A gender-speciﬁc evolution
of cortisol metabolism seems to be induced by puberty, resulting in
higher random, non-stimulated cortisol levels in girls. Urinary
cortisol excretion seems to be stable between genders with age.
Although the differences found were small, these patterns might
contribute to gender-speciﬁc differences in the origins of health
and disease.
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Prepubertal Children Born Large for Gestational Age
have Lower Serum DHEAS Concentrations than those
with Lower Birth Weight
Henrikki Nordmanb, Raimo Voutilainena,b, Jarmo Jääskeläinena,b
aUniversity of Eastern Finland, Kuopio, Finland; bKuopio University
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Background: In some studies, prepubertal children born small
for gestational age (SGA) have had a higher prevalence of
premature pubarche and higher serum DHEAS concentrations
than children born appropriate for gestational age (AGA). The
overall metabolic risk associated with birth weight is U-shaped, but
it is not known if children born large for gestational age (LGA)
have elevated serum DHEAS levels. Objective and hypotheses:
The aim of this study was to examine the association between birth
size, especially large, and serum DHEAS concentrations.
Methods: A cohort of 49 LGA, 56 AGA, and 23 SGA children
were studied at 5–8 years of age. Anthropometric data at birth, at
the age of 2 years, and at examination were recorded. Fasting blood
samples were collected for serum analyses of DHEAS, IGF1, and
insulin concentrations. Children’s physical activity was assessed
with a survey. Differences in serum DHEAS concentrations
between the three groups were analysed by ANCOVA and
predictors of serum DHEAS levels were explored by linear
regression analysis. Results: The LGA children had lower BMISDS-adjusted serum DHEAS levels than the AGA or SGA
children. Lower birth weight SDS, higher weight gain during the
ﬁrst two years, and higher BMI-SDS at examination predicted
higher serum DHEAS concentrations. Higher serum IGF1 but not
insulin, and overall physical activity were also associated with
higher DHEAS. Conclusions: The association of birth weight
with childhood serum DHEAS concentration is more linear than
U-shaped. However, early catch-up growth and childhood weight
are even stronger determinants of serum DHEAS levels than birth
weight. IGF-1 may be a mediator in this process.
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Whole Exome Sequencing in Patients with Primary
Generalized Glucocorticoid Resistance, who did not
have Mutations in the NR3C1 Gene
Amalia Sertedakia, Alexandros Polyzosc, Nicolas Nicolaidesa,b,
Dimitris Thanosc, Evangelia Charmandaria,b
aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDivision of
Endocrinology and Metabolism, Biomedical Research Foundation of
the Academy of Athens, Athens, Greece; cInstitute of Molecular
Biology, Genetics and Biotechnology, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Primary generalized glucocorticoid resistance
(PGGR) is a rare, familial or sporadic condition, characterized by
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generalized, partial tissue insensitivity to glucocorticoids. The
molecular basis of this condition has been ascribed to mutations in
the NR3C1 (human glucocorticoid receptor, hGR) gene, which
impair the molecular mechanisms of hGR action and decrease
tissue sensitivity to glucocorticoids. However, a considerable
number of patients with PGGR do not have mutations in the
NR3C1 gene. Objective and hypotheses: Using whole exome
sequencing, we investigated whether other genes are implicated in
the pathogenesis of PGGR. Method: Ten adult patients (age
range: 18–48 years; 6 males, 4 females) with PGGR, who did not
have mutations in the NR3C1 following Sanger sequencing and
two patients with PGGR harbouring known mutations of the
NR3C1 gene (positive controls) underwent whole exome sequencing on an Ion Proton platform (ThermoFisher Scientiﬁc USA).
Results: Each exome sequence revealed the presence of
approximately 55 000 variants. Using a cut off value of 100
reads/variant, a total number of 507 non-synonymous and
frameshift mutations were detected in all patients. These
mutations corresponded to 390 genes involved in ﬁve different
pathways, one of which was that of steroid hormone biosynthesis
(CYP1B1, CYP3A7, AKR1C4, UGT2A3). Nineteen of the 390 genes
were found to be regulated directly by TP53 possibly indicating the
presence of a cascade. One mutation of the GP6 gene present in all
patients was not annotated. The presence of mutations in the genes
HSP90AA1, NCOA1, SMARCA4, NCOA2, JUN, UBC, CREBBP,
NFKB1, RELA and NCOA3 (functional partners of the NR3C1
after searching the STRING database) was examined and no
pathogenic variants were detected. Conclusion: Whole exome
sequencing may allow us to expand the spectrum of genes
associated with PGGR. Further bioinformatic analysis is required
to establish pathogenic variants in genes related to this condition.

rate-limiting step of steroidogenesis. CYP11A1 mutations are
associate with primary adrenal insufﬁciency (PAI) and, in 46,XY
patients, Disorders of Sex Development (DSD). A total of 35
patients (27 families) are reported including 15 intermediate forms
with delayed onset of PAI, variable degrees of DSD or normal male
phenotype. Objective and hypotheses: To report 15 patients
(13 families) with 15 CYP11A1 mutations (10 new) and variable
clinical presentations Method: CYP11A1 gene was analyzed
by Sanger sequencing or massive parallel sequencing (MPS).
Results: Nine patients with a severe classic form (neonatal PAI
and female phenotype in seven 46,XY patients) were homozygous
or heterozygous composite for 10 mutations: p.Gly94Asp,
p.Pro104Leu, p.Gly138Arg, p.Ala277Ser, p.Asp329Gly, p.Arg
396Gly, p.Arg465Gln, p.Arg465Trp, p.Leu170Valfs*30 (all unpublished) and p.Arg120*. Five patients with an intermediate form
(delayed onset of PAI and variable degree of DSD in 46,XY
patients) had the mutations: p.Arg120Gln, p.Ala269Val (11%
residual activity), p.Glu314Lys and a new one: p.Gly454Asp. One
46,XY patient with complete normal male genital development
had a mutation reported in similar cases: p.Arg451Trp (32%
residual activity). Functional studies are underway but in silico
studies predict good phenotype genotype correlation. Conclusion:
The incidence of CYP11A1 mutations (33%) is higher in our
cohort of patient with ﬁrst step of steroidogenesis deﬁciency
(STAR and CYP11A1 gene) than in global population. We report
novel mutations with genotype phenotype correlation in these
patients with varying clinical presentations, including one 46,XY
patient without DSD. Is it due to a residual activity of the enzyme
or to a tissue speciﬁc defect? Intermediate forms are rare but at risk
to be misdiagnosed because the phenotype overlaps with other
causes of PAI. This emphasizes the utility of MPS allowing the
study of many causative genes all at once.

P1-P6

Novel CYP11A1 Mutations in 15 Patients (13 Families)
with Variable Clinical Presentations
Claire Goursauda, Florence Roucher-Bouleza, Delphine MalletMotaka, Raja Braunerb, Claire Lise Gayc, Ana Mercedes Garciad,
Anne Lienhardt-Roussiee, Farida Jennanef, Maryam Razzaghy Azarg,
Yves Morela
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Background: The side chain cleavage enzyme (CYP11A1)
catalyzes the conversion of cholesterol to pregnenolone, the ﬁrst
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Transient Generalized Glucocorticoid
Hypersensitivity Syndrome
Eleni Magdalini Kyritsia, Nicolas C Nicolaidesa,b,
Agaristi Lamprokostopouloub, Athina Xaidaraa,
Elizabeth Georgiadoua, Vassiliki Dimitropouloua, Alketa Stefab,
Amalia Sertedakia, George P Chrousosa,b, Evangelia Charmandaria,b
aDivision of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDivision of
Endocrinology and Metabolism, Clinical Research Center,
Biomedical Research Foundation of the Academy of Athens,
Athens, Greece

Background: Transient Generalized Glucocorticoid Hypersensitivity (TGGH) is a rare disorder characterized by increased
tissue sensitivity to glucocorticoids and compensatory hypoactivation of the hypothalamic–pituitary–adrenal (HPA) axis. The
condition itself and the underlying molecular mechanisms have
not been fully elucidated. Objective and hypotheses: To present
the clinical manifestations, endocrinologic evaluation and molecular studies in a patient with TGGH. Method and results:

Poster Presentations

A 14-year old boy presented with a 9-month history of clinical
manifestations suggestive of Cushing syndrome. Endocrinologic
evaluation revealed low 0800 h plasma ACTH (1 pg/ml), serum
cortisol (0.08 mg/dl) and 24 h-urinary free cortisol (UFC)
concentrations (2.75 mg/24 h). The oral glucose tolerance test
(OGTT) indicated severe insulin resistance and hyperinsulinemia.
Moreover, HbA1c levels were elevated (6.1%). Screening for
synthetic glucocorticoids in both serum and urine samples was
negative. Following stimulation with oCRH (1 mg/kg), ACTH
concentrations increased signiﬁcantly, while the response of
cortisol was suboptimal for the degree of post-CRH ACTH
elevation. Sequencing of the human glucocorticoid receptor (hGR)
gene revealed no mutations or polymorphisms. Serological tests
revealed elevated HSV-6 IgG titers (1/320). The dexamethasonebinding assays demonstrated increased afﬁnity of the patient’s hGR
receptor for the ligand compared with a control subject matched
for sex, age and body mass index (KdZ5.7G2.65 nM vs 14.7G
5.3 nM). The clinical manifestations of the disease gradually
resolved over the ensuing 5 months. Plasma ACTH, serum cortisol
and 24 h-UFC concentrations normalized (ACTH: 35.27 pg/ml,
cortisol: 11.02 mg/dl, 24 h-UFC: 55.57 mg/24 h). Following OGTT,
serum insulin concentrations remained persistently elevated,
however, the HbA1c levels were normal (5.5%). The repeat
dexamethasone-binding assays showed that the patient’s hGR
receptor had similar afﬁnity for the ligand, compared with the
control subject (KdZ17.6G0.0 nM vs KdZ14.7G5.3 nM).
Conclusion: Our results suggest that a transient postreceptor
defect may have enhanced glucocorticoid signal transduction,
leading to TGGH.

to any manipulation (P1), after anaesthesia induction (P2), during
surgery (P3) and one hour after the end of surgery (P4). Results:
Prolactin was similarly increased at P1 in both groups and
gradually fell in the N group, whereas stayed unchanged
throughout in the O group (PZ0.005 at P4 between groups).
GH was signiﬁcantly lower in the O than the N group at start (P1
and P2, P!0,001). T4 was signiﬁcantly higher in the N than the O
group at P2 and P3 (P!0.001) combined with an inadequate TSH
and T4 rise in the O group. Cortisol was signiﬁcantly higher in the
N compared to the O group at P1 and P2 (P!001). Interestingly,
cortisol in the N group peaked at P2, whereas in the O group
peaked at P4. ACTH did not differ between the two groups,
however, the cortisol/ACTH ratio was signiﬁcantly lower in the O
than in the N group (PZ0.01) throughout sampling. Conclusion:
Timing and intensity of the endocrine stress response differs
between obese and normal weight children. The biological
mechanisms involved are not apparent but may reﬂect an
insufﬁcient response to environmental stressors in obese children.
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Long-term Anthropometric Outcome of Girls with
Non-classical Congenital Adrenal Hyperplasia
Diagnosed in Childhood
Rachel Bellob, Yael Lebenthala,b, Shlomit Salitina,b, Liora Lazara,b,
Ariel Tenenbauma,b, Moshe Phillipa,b, Liat de Vriesa,b
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Jesse Z and Sara Lea Shafer Institute for Endocrinology and
Diabetes, Schneider Children’s Medical Center of Israel, Petach
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The Effect of Obesity on the Stress Response:
The Paradigm of Surgical Stress
Foteni Filia, Christos Salakosb, Panagiota Pervanidoua,
Anastasia Bartzeliotouc, Ioannis Papassotiriouc, George Chrousosa,
Catherine Dacou-Voutetakisa, Antonis Voutetakisa
aFirst Department of Pediatrics, University of Athens, School of
Medicine, “Aghia Sophia” Children’s Hospital, Athens, Greece;
cDepartment of Pediatric Surgery, Attikon University Hospital,
Athens, Greece; dDepartment of Clinical Biochemistry, “Aghia
Sophia” Children’s Hospital, Athens, Greece.

Background: The ability to respond to stress constitutes a
defensive protective mechanism; both inadequate and excessive
responses may be detrimental. Objective and hypotheses: To
investigate the effect of increased body weight on the hormonal
response to stress in children. Scheduled surgical procedures
include two stressful parts, a psychological one (anticipation of
operation) and a biological one (surgical stress per se) and were
chosen as a study model. Method: A total of 30 children,
scheduled for minor surgical procedures (hernia, orcheopexy) and
well otherwise, were included in the study. Two groups were
studied: obese (O) group (15 children, aged 5G2 years, BMI-z
score: 9.5G1.9) and normal weight (N) group (15 children, aged
4G2, BMI-z score: 1.7G1.5). Blood samples were obtained prior
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Background: Data on anthropometric outcomes in patients
with non-classical 21-hydroxylase deﬁciency (NCCAH) are sparse.
Objective: To investigate long-term effects of NCCAH on height
and weight. Method: A retrospective, cross-sectional study of 105
girls with NCCAH aged 8.4G4.1 years (0.4–18), mean follow-up
11.4G7.5 years. Outcome measures were height, weight and BMI,
expressed as standard deviation score (SDS), at diagnosis
compared to last visit and also to those of their mothers, fathers
and siblings. Patients were stratiﬁed by pubertal stage at diagnosis:
prepubertal, pubertal (Tanner 2–4) and fully pubertal. Results:
Median daily hydrocortisone dose was 10.0 mg/m2 (3.5–27). At
diagnosis, height-, weight- and BMI-SDS were similar to those of
parents and siblings; bone age to chronological age ratio was 1.2G
0.2. Height-SDS at last visit was signiﬁcantly lower than that at
diagnosis (K1.7G1.4 vs K0.2G1.3, P!0.001) and lower than
that of mothers (P!0.001), fathers (P!0.001) and siblings
(P!0.002). Patients fully pubertal at diagnosis were signiﬁcantly
shorter than prepubertal (P!0.001) and pubertal patients
(P!0.001), and at last visit shorter than prepubertal patients
(P!0.005). A signiﬁcant association was found between lower
height-SDS at last visit and longer treatment duration (rZK0.46,
P!0.001) but not with hydrocortisone dose (rZK0.22, PZ0.07).
Current weight-SDS slightly decreased compared to baseline
(0.1G1.4 vs K0.5G1.4, P!.001), while BMI-SDS was similar to
baseline (0.3G1.3 vs 0.5G1.1, PZ0.09). Most recent weight- and
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BMI-SDS were signiﬁcantly lower than parental weight- and BMISDS. Age at menarche was earlier in affected girls than in their
mothers (12.3G1.3 vs 12.7G1.2 years, P!0.05). Conclusion:
NCCAH diagnosed in childhood is associated with compromised
height. Older age at diagnosis, earlier menarche, and longer steroid
treatment duration may be risk factors. It is encouraging to see
that BMI-SDS did not increase over time, despite hydrocortisone
treatment.
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Evaluation of the Glucocorticoid, Mineralocorticoid,
and Adrenal Androgen Secretion Dynamics in A Large
Cohort of Patients Aged 6–18 Years with Transfusiondependent b-Thalassemia Major, with an Emphasis
on the Impact of Cardiac Iron Load
Ahmet Uçara, Nergiz Önerb, Gülcihan Özekb, Mehmet
Guli Çetincakmakc, Mahmut Abuhandand, Ali Yildirime, Cemil Kayaf,
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Current Dilution Methods Cause Large Variations and
Inaccuracies when Making up 1 mg Synacthen Dose
Alexandra S Crossa, Pooja Sachdevc, Neil P Wrightb, Imran Jabbard,
Charlotte J Eldera,b
aUniversity

of Shefﬁeld, Shefﬁeld, UK; bShefﬁeld Children’s
Foundation NHS Trust, Shefﬁeld, UK; cNottingham University
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Background: The low-dose short Synacthen test is a popular
diagnostic test of adrenal insufﬁciency in children. It is employed
by 82% of UK paediatric endocrinologists. Although various
dosing strategies exist, 1 mg is most commonly employed, however
none of the low-dose forms are commercially available. A BSPED
survey revealed 14 different methods for diluting 250 mg/ml
ampoules. Objective and hypotheses: Do various dilution
strategies result in differences in the resultant Synacthen dose
administered? Method: The ten most popular dilution methods
were tested, encompassing different diluents (0.9% saline nZ9, 5%
dextrose nZ1), single (nZ6) and double (nZ4) dilution strategies
and varying initial quantities of Synacthen (0.1–1 ml). Each
method was made up ﬁve times under simulated ward conditions
and three samples taken from different parts of the bag of resultant
solution. Samples were frozen then batch-analysed on an hACTH
RIA validated for Synacthen. All samples were diluted to
250 pg/ml (most sensitive part of the assay measuring range)
and the coefﬁcient variation (CV) calculated. Results: There was
marked variation in Synacthen detected from the three samples
taken from the same solution (CV 13.4–194.6%) suggesting
inadequate mixing, the ﬁve preparations of the same method,
suggesting batch to batch variation, and between the 10 different
preparation methods (CV range 24.2–163.7%) suggesting inequity
between methods. Estimates of the likely Synacthen dose, if
administered to patients, ranged from less than 0.04 mg to more
than 2 mg. Conclusion: Considerable variation was observed both
within and between dilution methods. Variables, which may affect
the actual dose of Synacthen administered, include: poor dilution
technique, inappropriate dilution strategies, pharmaceutical
manufacturer variation, use of inaccurate ward equipment,
volume inconsistencies, lack of adequate mixing and lack of a
controlled environment. We recommend low-dose Synacthen be
made up under laboratory conditions and call for a commercial
preparation of 1 mg Synacthen.
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Background: The variable presence of adrenal insufﬁciency
(AI) due to hypocortisolemia (HC) in patients with thalassemia is
well established; however, the prevalence of adrenocortical
hypofunction (ACH) in the zona glomerulosa and zona
reticularis of the adrenal cortex is unknown. Objective and
hypotheses: To establish the prevalence of ACH, we examined
the cortisol response to 1 mg- and 250 mg- ACTH tests, plasma
aldosterone (A)/plasma renin activity (PRA) ratio, and serum
DHEAS levels in a large cohort of patients with thalassemia,
and to investigate the impact of total body iron load (TBIL) on
adrenocortical function. Method: One hundred twenty-one (52
females) patients with b-thalassemia major (b-TM) and 72 healthy
peers (38 females) were enrolled. The patients underwent a 250-mg
cosyntropin test if their peak cortisol was !500 nmol/l in a 1-mg
cosyntropin test. Magnetic resonance imaging (MRI) was
performed to assess the MRI based liver iron content and cardiac
MRI T2* iron. The associations between ACH and TBIL were
investigated. Results: The patients with thalassemia had lower
ACTH, cortisol, DHEAS, and A/PRA values compared with the
controls (P!0.001). Thirty-nine patients (32.2%) had HC
[primary (nZ1), central (nZ36), combined (nZ2)], and 47
(38.8%) patients had reduced DHEAS levels; 29 (24.0%) patients
had reduced A/PRA ratios. Forty-six (38.0%) patients had
hypofunction in one of the adrenal zones, 26 (21.5%) had
hypofunction in two adrenal zones, and 9 (7.4%) had hypofunction in all three zones. Patient age and TBIL surrogates were
signiﬁcant independent parameters associated with ACH. Cardiac
MRI T2* iron was the only signiﬁcant parameter that predicted the
severity of ACH at a cut-off of 20.6 ms, with 81% sensitivity and
78% speciﬁcity. Conclusions: Patients with thalassemia have a
high prevalence of AI due to HC and zona glomerulosa and zona
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reticularis hypofunction. TBIL surrogates can predict ACH, but
cardiac iron was the only surrogate that was adequately sensitive to
predict the severity of ACH.
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Establishment of Clinical and Lab Algorithms for the
Identiﬁcation Carriers of Mutations in CYP21A2 – A
Study of 768 Children and Adolescents
Jakob Meinela,b, Ulrich Finckhb, Andreas Schusterb,
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Testicular Adrenal Rest Tumours in 50 Boys,
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Background: Testicular adrenal rest tumours (TART) are
common cause of infertility in males with congenital adrenal
hyperplasia (CAH). Objective and hypotheses: Aim was to
assess TART frequency and their impact on gonadal function in 46
children, adolescents and adult male patients with 21-hydroxylase
deﬁciency (21-OHD) (24 salt wasting (SW), 14 simple vilirilizing,
eight nonclassical) and four with 11-hydroxylase deﬁciency
(11-OHD). Method: Scrotal ultrasound (SU), FSH, LH, testosterone, androstenedione, 17-hydroxyprogesteone, inhibin-B and
bone age were performed in 50, and spermiogram in two patients.
Results: TARTs were detected in 13 SW 21-OHD and one
11-OHD patients: 1/8 patients aged !7 years (2.3 year-old-boy is
the youngest patient with TART reported until now), 1/8 patients
aged !12 years, 5/17 patients aged !18 years and 7/17 adult
patients. All patients with TART were compound heterozygous or
homozygous for severe mutations. Poor hormonal control at the
time of examination was detected in 5/14 patients with TART and
4/36 without TART. Poor long-term regulation (marked difference
between bone age and chronological age or lower ﬁnal height
compared with target height) was detected in 6/14 patients with
TART and 13/36 without TART. None of 14 patients with TART
fathered the child. Two married, poorly regulated patients with
low inhibin-B and high FSH level had azoospermia. Five other
adults reported no cohabitation with females. Additionally, four
patients had low inhibin-B level, three with high FSH (two adults
and one adolescent) and one adult with suppressed FSH level.
Six/36 patients without TART had lower level of inhibin-B but
normal FSH level. Seven/36 patients without TART who are living
with female partners fathered altogether 12 children. Conclusion:
Besides optimizing glucocorticoid treatment, we recommend SU
TART screening by from early childhood especially in CAH
patients with severe forms of disease. If TART is found in
adolescent or adult, sperm cryopreservation should be considered.
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Background: Bi-allelic mutations of CYP21A2 encoding
21-hydroxylase are the most frequent cause of congenital adrenal
hyperplasia (CAH). Non-classical CAH (NCCAH) or even just
hyperandrogenism may be caused by mild or mono-allelic (single)
heterozygous mutations of CYP21A2. These mutations are
associated either with elevated basal or ACTH-stimulated levels
of 17-hydroxyprogesterone (17OHP) in blood. Objective and
hypotheses: The objective of this study was to identify the most
suitable design of 17OHP measurements and determination of
17OHP cut-off levels in order to identify patients with NCCAH.
Method: Between July 2006 and July 2015 ACTH-tests were
conducted in 768 children and adolescents suspected to have
NCCAH. Inclusion criteria were premature pubarche with
accelerated bone age, hyperandrogenemia, hirsutism, or menstrual
irregularities. 17OHP in blood was measured before, 30’, and 60’
after injection of 250 mg ACTH. The sum (sum17OHP), difference
(diff.17OHP) and quotient (ratio17OHP) of 17OHP60, and basal
17OHP levels were monitored. Receiver operating characteristics
(ROC) were plotted for the six test algorithms and the area under
the curve (AUC) calculated for each. From genomic blood DNA
of 371 of the subjects CYP21A2 was analyzed by DNA-sequencing
and MLPA. Results: Molecular analysis revealed mutations in
88 (23.7%) of the 371 patients. 10 of them carried bi-allelic, i.e.
compound heterozygous (6) or homozygous (4) mutations. The
most common mutations were p.Val281Leu (30) and
p.Gln318Stop (14). Among the six tested algorithms, diff.17OHP
was the best, i.e. revealing the highest AUC with respect to
identifying patients with single (0.762) or bi-allelic (0.920)
mutations. A diff.17OHP cut-off of O3.4 mg/l showed best
combined sensitivity and speciﬁcity for identiﬁcation of mutation
carriers. Conclusion: Not only bi-allelic but also heterozygous
mutations of CYP21A2 can be associated with clinical signs. Our
results suggest genotyping of CYP21A2 in patients with values
exceeding 3.4 mg/l diff.17OHP. Bi-allelic mutations, i.e. CAH or
NCCAH are associated with diff.17OHPO10 mg/l.
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A Unique Case of Dual Opposing Pathologies
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Background: We present a patient with co-existence of two
rare conditions 3b-Hydroxysteroid dehydrogenase type 2 deﬁciency (HSD3B2) the rarest form of Congenital Adrenal Hyperplasia
(CAH) and Bartter’s Syndrome (hypokalaemic alkalosis secondary
to hyperaldosteronism). Case Report: A female infant (46XX)
born at 34/40 weeks weighing 2.67 kg to non-consanguineous
parents presented on day four of life with signiﬁcant weight
loss. Subsequent investigations revealed hyponatraema (Na:126
mmol/l), hypochloraemia (Cl:87 mmol/l), metabolic alkalosis,
elevated levels of 17-hydroxyprogesterone O110 nmol/l
(normal!1), ACTH: 553 ng/l (10–50) and renin: 2,206 mU/l
(5.4–30). Urine steroid proﬁle suggested HSD3B2 deﬁciency,
conﬁrmed by the identiﬁcation of a homozygous HSD3B2
mutation c.745COT, p. Arg249*. Genitalia were normal with no
virilisation. She was started on hydrocortisone, ﬂudrocortisone
and sodium chloride. Renin levels decreased to !500 mU/l,
however, hypochloraemic alkalosis persisted. Hypokalaemia (as
low as 2.1 mmol/l) persisted even after withholding ﬂudrocortisone and an underlying renal tubulopathy was suspected. Bartter’s
type 3 was established by identiﬁcation of a homozygous CLCKNB
deletion. The co-existence of two rare recessive conditions due to
homozygous mutations raised the possibility of uniparental
isodisomy. A SNP microarray analysis conﬁrmed 2 segments of
homozygosity on chromosome 1 of maternal ancestry, encompassing both HSD3B2 and CLCKNB. Conclusions: Uniparental
isodisomy, the presence of two identical copies of a given genomic
region inherited from one parent results from an error in meiosis.
It predisposes to recessive diseases, as each heterozygous variant of
that parent in the genomic region will be present in homozygous
state in the child. Thus, identiﬁcation of a homozygous rare
mutation in an offspring of non-consanguineous parents should
raise suspicion of this condition, especially if the phenotype is
unusual, potentially encompassing more than one disorder.
Despite identifying the genetic cause, hypokalaemic alkalosis, the
biochemical ﬁngerprint of hyperaldosteronism in a child with
CAH (hypoaldosteronism) remains unexplained and challenges
our current understanding of mineralocorticoid-mediated effects
in the collecting duct.

Background: Treatment of CAH in children is compromised
by the pharmacokinetic of available hydrocortisone (HC)
preparations resulting in un-physiological early morning rise of
ACTH followed by elevated androgens. HC substitution usually
follows a ﬁxed dosing scheme (50%–25%–25%) monitored by
blood sampling. Objective and hypotheses: We describe the
individualized optimization of HC treatment by 17-OHP saliva
proﬁles and the effects of the resulting late night dose of HC.
Method: Retrospective analysis in 20 prepubertal children from
birth to 5 years (females nZ11, males nZ9). HC was applied
8-hourly with 1st dose at 6–8 h, 2nd dose at 14–16 h and 3rd dose
at (22–24 h). Treatment in newborns started using equal dose
distribution. Adaptation by timed (prior to medication) saliva
proﬁles started around 6 month of age. Saliva-17OHP outside the
target range leads to adaptation of the HC dose before the
sampling point. In 16 children (aged 0–4 years, females nZ6,
males nZ10) blood (ACTH and androgens) was sampled exactly
prior to the morning dose. Results: Newborns (nZ15) started
with a mean dose of 22.3 mg/m2 per day and equal dose
distribution. Individualized dose adaptation by saliva-17OHP
levels between the age of 6 month and 2 years resulted in
signiﬁcantly lowered afternoon and increased late-night doses
(nZ20, HC distribution 44.4%–20%–38.2%). Similar dosedistribution was found at an age of 3–4 years (nZ7, 38.5%–
23.1%–33.3%) and 4–5 years (nZ3, 38.1%–23.1%–38.5%). In the
cohort with timed blood-sampling children with the highest latenight dose of HC had signiﬁcant lower ACTH and higher cortisol
levels in the morning prior to the next HC dose. Conclusion:
Individualized treatment adaptation by saliva-17OHP-proﬁles
resulted in higher late-night and lower afternoon dose. Adaptation
by frequent saliva sampling is able to reduce morning ACTH and
androgen levels and thereby able to prevent un-physiologic early
morning rise of ACTH and androgens.
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Cortisol Response to ACTH Stimulation Test in
Non-Classical Congenital Adrenal Hyperplasia
Feneli Karachalioua, Maria Kafetzib, Elpis Vlachopapadopouloua,
Sophia Leka-Emirisa, Maria Drakopoulouc, Antonia Kapellaa,
Aspasia Fotinoub, Stefanos Michalakosa
aEndocrinology

Department, P & A Kyriakou children’s Hospital,
Athens, Greece; bMicrobiology Department, P & A Kyrakou
Children’s Hospital, Athens, Greece; cChoremis Research
Laboratory, Agia Sophia Children’s Hospital, Athens, Greece
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Individualized Optimization with 17OHP-Saliva
Proﬁles Leads to Changes in Hydrocortisone Dosing
Pattern in Children with Congenital Adrenal
Hyperplasia
Uta Neumanna,b, Erwin Lankesb, Franziska Bathelt-Toka,
Heiko Krudea, Oliver Blankensteina,b
aInstitute for Experimental Paediatric Endocrinology, CharitéUniversitätsmedizin Berlin, Berlin, Germany; bSozialpädiatrisches
Zentrum, Charité-Universitätsmedizin Berlin, Berlin, Germany

128

Background: The adequacy of cortisol response in NCCAH
has not been fully elucidated. Objective and hypotheses: To
evaluate cortisol response to ACTH stimulation test in children
and adolescents with NCCAH and possible heterozygosity for
CYP21 gene molecular defects. Method: Data of ACTH
stimulation test from 146 children and adolescents with clinical
hyperandogenism were evaluated retrospectively. Cortisol
responses to ACTH stimulation among 43 children with NCCAH
(mean age 7.6G2.6) (group 1), 18 children with possible heterozygosity for CYP21 gene molecular defects (mean age: 6.8G2.8)
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(group 2) and 85 children with normal 60min 17OHP response to
ACTH test (mean age 8.2G2,6) (group 3), were compared.
NCCAH was detected from a 60 min stimulated 17OHP value
O16.6 and !100 ng/ml and was conﬁrmed by genotyping in
most of the cases. The possibility of heterozygosity was evaluated
from the 17 OHP nomogram in combination with the criterion of
the sum of basal and 60 min 17OHP levels O4.9 ng/ml and
conﬁrmed by genotyping in a few cases. Results: There was no
difference in baseline cortisol levels among the three groups:
(group 1 vs group 2 vs group 3: 15.8 mg/dl G9.8 vs 13.88 mg/dl G
7.5 vs 14.08 mg/dl G7.6, PZ0.5). However the NCCAH patients
(group 1) had lower cortisol peak response compared to the
possible carriers (group 2) and the control group (group 3) (29.48
mg/dl G12.1 vs 37.48 mg/dl G7.8 vs 34.98 mg/dl G6.7 mg/dl
respectively, PZ0.001). Peak cortisol was !18 mg/dl in 6/43
(13.9%) NCCAH patients and in one patient with heterozygosity
conﬁrmed by genotyping. All seven patients were on hydrocortisone treatment. Conclusion: 14% of patients with NCCAH
showed inadequate cortisol response to ACTH stimulation. For
children with NCCAH and inadequate cortisol response the
discontinuation of treatment on completion of growth deserves
consideration.

age 8.1G1.7). Saliva was collected at six time points over one
weekend day as well as before and 10 min after a scheduled
morning venipuncture. Chemilluminescence immunoassay and
kinetic-reaction assay were used for the determination of cortisol and a-amylase in saliva, respectively. Results: Both groups
demonstrated the typical circadian cortisol rhythm with highest
levels in the morning and lowest in the evening. Signiﬁcantly lower
cortisol concentrations were observed in children with ADHD
across the day compared to controls (P!0.05). Moreover, children
with ADHD had signiﬁcantly lower CAR and cortisol AUC
(P!0.001). In both groups, the secretion pattern of a-amylase
showed lowest levels in the morning and highest in the afternoon.
Venipuncture-induced salivary cortisol concentrations tended
to increase in controls, and decrease in ADHD children. The
venipuncture-induced increase in salivary a-amylase tended to be
more pronounced in controls.
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Adult Individuals with Classic Congenital Adrenal
Hyperplasia Exhibit Deﬁcits in Executive Functions
Leif Karlsson, Marius Zimmermann, Lena Wallensteen,
Michela Barbaro, Anna Nordenström, Tatja Hirvikoski, Svetlana Lajic
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Altered Stress System Activity in Children with ADHD
Eleni Angelia, Elizabeth Johnsonb, Terpsichori Korpac,
Filia Apostolakoud, Ioannis Papassotirioud, George Chrousosa,
Panagiota Pervanidoua
aFirst Department of Pediatrics, National and Kapodistrian
University of Athens, School of Medicine, “Aghia Soﬁa” Children’s
Hospital, Athens, Greece; bDepartment of Anatomy, National and
Kapodistrian University of Athens, School of Medicine, Athens,
Greece; cDepartment of Child Psychiatry, National and Kapodistrian
University of Athens, School of Medicine, “Aghia Soﬁa” Children’s
Hospital, Athens, Greece; dDepartment of Clinical Biochemistry,
“Aghia Soﬁa” Children’s Hospital, Athens, Greece

Background: Attention-deﬁcit/hyperactivity disorder
(ADHD) is the most prevalent neurodevelopmental disorder
worldwide. Evidence suggests dysfunction of the fronto-subcortical pathways and the dopaminergic and noradrenergic systems,
as well as dysregulation of the stress system, i.e., the hypothalamic–pituitary–adrenal (HPA) axis and the sympathetic
nervous system (SNS). Objective and hypotheses: The aim of
the study was to examine i) the diurnal secretion patterns of
salivary cortisol and salivary alpha (a)-amylase, as peripheral
biomarkers of the HPA axis and the SNS, respectively and ii) the
stress response to a physical stressor, the venipuncture, in both
ADHD and typically developing children. Our hypothesis is that
children with ADHD demonstrate hypo-activity of the stress
system. Method: Sixty-two prepubertal children (30.2% girls;
mean age 8.63G2.27) with a clinical diagnosis of ADHD were
compared with 40 typically developing children (35.9% girls; mean
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Background: Individuals with classic congenital adrenal
hyperplasia (CAH) are treated postnatally with glucocorticoids.
Earlier research with animals and other disorders with excess GC
exposure implicate that GCs can inﬂuence memory. Deﬁcits in
working memory can be seen already during childhood in children
with classic CAH. Objective: We tested the hypothesis that adult
individuals with classic CAH show impaired cognitive functions.
Methods: We evaluated cognitive functions in 100 adult subjects
(42 with CAH, mean age 24 years; 58 population controls, mean
age 20.5 years). They were assessed with standardized neuropsychological tests: WAIS-IV Matrices (estimation of ﬂuid intelligence), Vocabulary (estimation of verbal intelligence), Digit Span
(short term memory/verbal working memory), and Coding.
Learning and long-term memory were assessed with the list
learning test from WMS-III, and visual-spatial working memory
was assessed with the Span Board test. The Stroop test was used to
assess Processing speed and Inhibition. Results: Individuals with
CAH showed impaired verbal working memory (PZ0.01) and
visual-spatial working memory (PZ0.01) as well as slower speed
of processing (all P!0.05) compared to population controls. The
differences had large effect sizes with Cohen’s dZ0.8–2.5. There
were no differences in verbal intelligence, logical reasoning,
coding, or learning and long-term memory between CAH and
control subjects. Conclusion: Having classic CAH seem to be
associated with a poorer performance in executive functions. This
may be a result of postnatal GC treatment, salt-losing crisis or
hypoglycemic episodes. Early detection of deﬁcits is warranted
given the importance of working memory for academic
performance. Appropriate support should be offered if needed.
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Heterozygous Mutations in CYP11A1 Gene
can Cause Life-Threatening Salt Wasting and
Failure to Thrive

HIV Drugs as a Possible Cause for Transient
21-Hydroxylase Deﬁciency in a Preterm Infant
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Diagoras Zarganisa, Vassiliki Papaevangeloub,
Anastasios Papadimitrioub

Patrick J.

Tanja Haamberga, Marina Bullob, Jane McDougallb, Christa E. Flücka
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aAthens Medical Center, Athens, Greece; bAttikon University
Hospital, Athens, Greece; cGenetic Diagnostic Network (GENDIA),
Antwerp, Belgium

Background: Cytochrome P450 side-chain cleavage enzyme
(CYP11A1 gene) catalyses the conversion of cholesterol to
pregnenolone in steroidogenic cells, the ﬁrst step in the
biosynthesis of all steroid hormones. SCC deﬁciency has been
established as an autosomal recessive disorder caused by
inactivating homozygous or compound heterozygous mutations
in the CYP11A1 gene, with a wide phenotypic spectrum ranging
from prematurity, complete underandrogenization and severe
early-onset adrenal failure, to term birth with clitoromegaly and
later-onset adrenal failure. No patient with P450scc deﬁciency
has been described with the massive adrenal enlargement typical
of congenital lipoid adrenal hyperplasia. Objective and
hypotheses: A 3-month-old boy (46, XY) was admitted with
extreme failure to thrive (3.2 kg – born 40 weeks 2.98 kg),
hyponatremia, hyperkalemia, hypocortisolemia!3 mcg/dl with
inappropriately elevated ACTHO50 pg/ml and undetectable
adrenal androgens (DHEA-S), whereas male mini-puberty was
normally expressed. Ultrasound showed normal adrenals. Five
years later one of his twin sisters presented adrenal crisis with
hyponatremia–hyperkalemia inside the neonatal ICU shortly
after birth. Method: Direct sequencing of the entire coding
region and all the intron–exon boundaries of the CYP11A1 gene
was performed. Results: A novel heterozygous CYP11A1
c.235GOA missense variant was identiﬁed in exon 1 leading
to the substitution of a valine by an isoleucine on amino acid
position 79 to the patient, to one of his sisters and his father
who suffered from failure to thrive during the ﬁrst year of life
and survived, according to his mother, grace to intensive
feeding. Fﬂudrocortisone 100 mg twice daily immediately
restored electrolytes and resolved failure to thrive. The boy
needed proper hydrocortisone replacement for 4 years, but his
sister on a need-only basis. Fludrocortisone was gradually
diminished and discontinued at 5.5 years. The next year
however despite low normal sodium (136 mmol/l) and high
normal potassium levels (5.1 mmol/l), height velocity dropped
from 6.5 to 3.5 cm/yr with an elevated renin which reached a
plateau at a compensating drop from 837 to 224 ng/ml, similar
to what is observed in primary hypoaldosteronism. Conclusion:
A novel heterozygous mutation in CYP11A1 gene can cause
early onset adrenal insufﬁciency with life-threatening failure
to thrive.
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Background: Transient neonatal adrenal dysfunction is
reported in association with antiretroviral therapy with Lopinavir
and Ritonavir. Other drugs have not been tested. Objective and
hypotheses: We report on a preterm girl, born 26 weeks
gestation, with elevated 17-hydroxyprogesterone (17OHP) at
newborn screening. During pregnancy the mother was treated
for HIV with Atripla (Efavirenz, Tenofovir, Emtricitabin) and viral
load was suppressed. Furthermore the baby was started on
prophylactic antiretroviral therapy with Zidovudin on the ﬁrst day
of life to prevent vertical transmission of HIV. We hypothesised
that the elevated 17OHP might be due to HIV treatment. Method:
Case report and steroid proﬁling. Results: At birth the girl did not
show signs of congenital adrenal hyperplasia such as genital
virilisation or electrolyte disturbances, but did receive hydrocortisone for arterial hypotension. 17OHP was in the normal range for
gestational age on d1, increased to 292 nmol (!141 nmol/l) on
d15 and was at 132 nmol/l (!104 nmol/l) on d20, with normal
ACTH (8.3 ng/l; 7.2–63.3) and cortisol (396 nmol/l; 171–
536 nmol/l). The urinary steroid proﬁle showed elevated progesterone and androgen metabolites with low-normal cortisol
metabolites suggesting diminished 21-hydroxylase activity. In our
patient 17OHP normalized within 4 weeks and after termination
of antiretroviral therapy indicating that the abnormal 17OHP and
thus the underlying relative 21-hydroxylase deﬁciency may have
been caused by the antiretroviral drugs. The urine steroid proﬁle of
the mother under Atriplaw treatment was normal. Conclusion:
HIV drugs may affect steroid hormone biosynthesis in newborns
and, therefore, lead to abnormal neonatal screening tests. Further
evaluation of the effect of HIV drugs on adrenal steroid hormones
are needed to investigate which compounds may cause a relevant
(transient) adrenal dysfunction that may even require supplementation of glucocorticoids, especially in sick days. We are
currently testing the drug in cell culture experiments to test their
impact on steroidogenesis.
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Increased Salivary and Hair Cortisol and Decreased
Salivary Alpha-Amylase Concentrations in Obese
Prepubertal Girls
Chrysanthe Papafotioua, Eirini Christakia, Erica van den Akkerb,
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Background: Obesity has been associated with perturbations
of the hypothalamic–pituitary–adrenal (HPA) axis and the
sympathetic nervous system (SNS). Scalp hair cortisol has been
recognized as a reliable index of long-term cortisol concentrations.
Objective and hypotheses: Aim of this study was to compare
indices of HPA axis and SNS activities, such as, respectively, the
salivary cortisol and alpha-amylase diurnal patterns, and their
relations in obese and normal weight prepubertal girls. Furthermore, we compared cortisol concentrations in scalp hair between
groups and investigated whether they are correlated with salivary
cortisol concentrations. Method: Five saliva samples were
collected serially over a weekend day (at 9:00, 12:00, 15:00,
18:00, 21:00 hours) from 26 obese (mean age 7.4G1.3 years, BMI
24.6G3.3 kg/m2) and 24 normal weight prepubertal girls (mean
age 7.8G1.1 years, BMI 16.9G1.6 kg/m2). Cortisol and alphaamylase concentrations were measured and areas under the curve
(AUCs) were calculated. We investigated cortisol and alphaamylase linear correlations in each group. Hair samples from the
posterior vertex of the scalp were collected and analysed for
cortisol. Results: Positive linear correlations between hair cortisol
and both BMI z-score and salivary cortisol AUC were found
(P!0.05). In obese girls, signiﬁcantly higher salivary and hair
cortisol concentrations were observed compared to normal weight
girls (P!0.05). Inversely, salivary alpha-amylase AUC was
signiﬁcantly lower in the same group (P!0.05) and a negative
linear correlation between cortisol and alpha-amylase was
observed (P!0.05). Conclusion: Obese prepubertal girls demonstrated changes in both salivary cortisol and alpha-amylase diurnal
secretions compared to normal weight controls, suggesting altered
stress system function in the obese group. Increased hair cortisol
concentrations and positive correlations with salivary measurements suggest chronic stress-related activation of the HPA axis in
obese girls. Hair cortisol appears to be a sensitive measure of
hypercortisolism in obesity.

the dysfunction of HPA axis remain unclear. Method: Thirty-one
(10M/21F) children with PWS, with a median age of 3.03 years
(0.6,15.6), underwent insulin tolerance test (11/31, median age
6.96 years (4.08,15.6)) or glucagon stimulation test (20/31, median
age 2.26 years (0.6,3.8)) as part of their assessment before
commencing growth hormone (GH) treatment. Cortisol and GH
were measured at 0, 15, 30, 45, 60, 90 and 120 min in relation to
insulin/glucagon administration. Either cortisol peak of
R550 nmol/l or cortisol increase of R250 nmol/l from baseline
were considered as adequate cortisol responses. GH peak of
R6.7 mg/l was considered an adequate GH response. Results:
Median baseline cortisol was 308 nmol/l (22, 646). Median peak
cortisol was 733 nmol/l (389,1297) and was negatively correlated
with age(r, K0.52, P, 0.003). Median cortisol increase from
baseline was 401 nmol/l (142, 1028) and was negatively correlated
with age(r, K0.51, P, 0.003). Of the 31 children, 29 (94%) had
adequate cortisol response. The 2 (6%) children with inadequate
cortisol response had baseline cortisol of 208and 368 nmol/l and
peak cortisol of 389 and 463 nmol/l, respectively. Six (19%)
children had peak cortisol %550 nmol/l. These children were
older (median age 5.5 years (2.1,15.6) vs 2.8 years (0.6,9.9),
(P, 0.044)) and had lower baseline cortisol (median 229 nmol/l
(22,308) vs 337 nmol/l(133,646), (P, 0.013)) than those (25/31,
81%) with peak cortisol R550 nmol/l. Median peak cortisol in the
9/31 (29%) children with adequate and in the 22/31 (71%) children
with inadequate GH response was 922 nmol/l (659,1297), and
650 nmol/l (389,1173) respectively (P, 0.008). Conclusion: The
majority of children with PWS showed a normal function of HPA
axis. However, the lower peak cortisol levels in those with GH
deﬁciency may reﬂect a more generalised hypothalamic dysfunction. Although cortisol secretion decreases continuously with age,
age-speciﬁc peak cortisol thresholds are required.
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The Urinary Steroidome of Children with Classic
21-Hydroxylase Deﬁciency Treated with
Hydrocortisone
Clemens Kamrath, Lisa Wettstaed, Claudia Boettcher,
Michaela Hartmann, Stefan Wudy
Justus Liebig University, Giessen, Germany
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An Assessment of the Hypothalamic–Pituitary–
Adrenal Axis in Children with Prader–Willi Syndrome
Andreas Kyriakoua, Sarah Lewisa, John Coveneya, Edna F. Rochea,b
aNational Children’s Hospital, Dublin, Ireland; bTrinity College,
Dublin, Ireland

Background: In children with Prader–Willi Syndrome (PWS),
hypothalamic dysfunction plays a key role in the development
of aberrant energy regulation, sleep-related breathing disorders,
hypogonadism and impaired linear growth. Dysfunction of the
hypothalamic–pituitary–adrenal (HPA) axis may contribute to the
high incidence of sudden death. The prevalence and the extent of
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Background: Monitoring treatment of children with classic
congenital adrenal hyperplasia (CAH) is difﬁcult and biochemical
targets are not well deﬁned. Objective and hypotheses: To
analyse the urinary steroid metabolome of children with classic
21-hydroxylase deﬁciency (21-OHD) during treatment with
hydrocortisone and ﬂudrocortisone. Method: We retrospectively
analysed 553 daily urinary steroid hormone metabolite proﬁles
determined by gas chromatography-mass spectrometry of 153
children aged 3.0–18.8 years with classic CAH on hydrocortisone
and ﬂudrocortisone treatment. Data of 24-h urinary steroid
hormone metabolite analysis were included only once a year for
every patient to avoid overrepresentation of single patients.
Results: Percentiles of the daily urinary excretion of glucocorticoid-, 17a-hydroxyprogesterone (17-OHP)-, and androgen
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metabolites were calculated for age groups in 2 year intervals for
children with classic CAH aged 3–18 years. The urinary excretion
of the sum of the seven major cortisol metabolites ranged in
median from 6000 mg/m2 per day in toddlers to 9000 mg/m2 per
day in adolescence and reﬂected 60.5G23.7% of the prescribed
daily oral hydrocortisone dosage without inﬂuence of age or
gender. Boys aged 13 and 14 years and girls aged 15 and 16 years
showed a relatively unsuppressed adrenal when compared to their
surrounding age groups, as they show a relatively high 17-OHP
and androgen metabolite excretion. However, neither the
prescribed daily hydrocortisone dosage nor the absolute excretions
of cortisol metabolites were lower in these age groups. 11bhydroxyandrosterone was the dominant urinary adrenal-derived
androgen metabolite in CAH children, whereas urinary metabolites of DHEA were disproportionally suppressed by hydrocortisone treatment. Conclusion: Values of urinary metabolite
excretion rates of children with CAH are now available, allowing
the clinician to adequately classify the individual patient regarding
the androgen-, 17-OHP-, and glucocorticoid status in the context
of the underlying disorder. Additionally, urinary 21-OHD-speciﬁc
reference ranges could be important for research studies in
children with CAH.

8.5G5.3 mcg/dl with a peak cortisol of 14.2G8.1 mcg/dl. Baseline
cortisol pre-ACTH test in those whot underwent ACTH test was
4.4G4.4 mcg/dl with a peak cortisol of 11.1G8.8 mcg/dl. Five
patients received the diagnosis of Central adrenal Insufﬁciency
(CAI). Baseline cortisol was not related to BMI SDS at any time
point and it was variably associated with age (r’s 0.02–0.94);
correlations between baseline cortisol levels at three different time
points were variable (r’s from 0.1 to 0.87). The association between
baseline cortisol and peak response was strong after ACTH
(rZ0.95, P 0.07), and moderate after ITT (rZ0.7, P 0.13). The
relation between peak cortisol responses after the two tests was
signiﬁcant (rZ0.97, P 0.04). Both baseline cortisol and peak
cortisol after ITT negatively correlated with the number of pituitary
hormone defects (r’sZK0.68 to K0.93). Conclusion: Central
Adrenal Insufﬁciency was documented in 83% of ROHHADNET
patients after dynamic testing with ITT or ACTH-low testing.
Baseline cortisol value is not reliable for the diagnosis of CAI. While
the severity of hypothalamic dysfunction appears to be correlated
with CAI, age and BMI SDS are not associated.

P1-P25
P1-P24

Adrenal Insufﬁciency in ROHHADNET Syndrome
(Rapid-Onset Obesity with Hypothalamic
Dysfunction, Hypoventilation, Autonomic
Dysregulation and Neural Tumor)
Ramona Tallone, Flavia Napoli, Natascia Di Iorgi, Anna Allegri,
Annalisa Calcagno, Mohamad Maghnie
Gaslini Institute, Genoa, Italy

Background: Rapid-onset obesity with hypothalamic dysfunction, hypoventilation, autonomic dysregulation and Neural
tumor (ROHHADNET) is a rare condition. The ﬁrst symptom is
the appearance of rapid onset obesity (2–4 years) followed by
central hypoventilation, hypothalamic dysfunction, dysautonomic
symptoms and neural tumors. Objective and hypotheses: Aim
of this study was to evaluate adrenal function in ROHHADNET
patients from a single-center. Patients and methods: Six
patients with ROHHADNET underwent clinical (BMI SDS) and
biochemical evaluation for baseline cortisol and for Insulin
Tolerance Test (ITT) at the mean age of 10.1G5.9 (range 4.7–
19.9 years); four were also tested with low-dose ACTH test
(Synachten 1 mcg/m2) after an interval of 0–4 years. All subjects
had a morning baseline cortisol evaluation at the time of
ROHHADNET diagnosis. Pituitary defects were present (nZ4)
in one patient, (nZ3) in one, (nZ2) in two and (nZ1) in two
patients While hyperprolactinemia was documented in all of them;
ﬁve had neural crest tumor. Results: BMI SDS was of 3.4G1.2 at
the time of ITT and 3.7G1.4 at the time of ACTH test. None of the
patients displayed hypercortisolism. Baseline cortisol pre-ITT was
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The Psychosocial Impact of Adrenal Insufﬁciency and
Congenital Adrenal Hyperplasia on Children and their
Parents
Amy Simpson, Amy Hunter
Genetic Alliance UK, London, UK

Background: Those affected by adrenal insufﬁciency (AI)
(including congenital adrenal hyperplasia (CAH)) are at risk of
serious illness and growth problems, and as a result they require
life-long daily hormone replacement therapy. Little is known
about the psychosocial impact that living with and treating AI on a
daily basis can have on both children and their parents. Objective
and hypotheses: The aim of the study was to explore the
psychosocial impact of AI from the perspective of parents, across
three European countries. The study was conducted by Genetic
Alliance UK as part of the European Commission funded
Treatment of Adrenal Insufﬁciency in Neonates (TAIN) Project.
Method: The study used mixed methods. In 2014, 17 semistructured interviews with parents in the UK were conducted and
analysed thematically using Computer Assisted Qualitative Data
Analysis Software, NVivo 8. In 2015, an online survey was
developed, piloted and disseminated (predominantly through
support groups) to parents of children under the age of 6 in the
UK, the Netherlands and Germany. Fifty-four responses were
received and the data has been analysed with the support of SPSS.
Results: The interviews and survey gathered parents’ views in
relation to a number of key themes including the diagnosis period;
the impact of the condition on children and parents; support and
awareness; treatment and use of healthcare resources. The ﬁndings
ﬂagged up a number of challenges associated with both the rarity
of the condition and the treatment regime. The perceived
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psychosocial impact on young patients was low, although parents
reported several concerns regarding their children’s future.
Conclusion: The study has provided a rare insight into the
wider impact of living with and managing AI and CAH,
particularly from the perspective of parents. It has important
implications for future research, and how families are cared for
and supported in the future.
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Beckwith-Wiedemann Syndrome and
Bilateral Phaeochromocytoma:
A Diagnostic Challenge
Emily Cottrell, Adam Glaser, Mike Blackburn, Sabah Alvi,
Talat Mushtaq, Roland Squire, Caroline Steele
Leeds Teaching Hospitals NHS Trust, Leeds,
West Yorkshire, UK
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Sex-Speciﬁc Differences in Hypothalamus-PituitaryAdrenal Axis Activity in Newborns with Very Low
Birth Weight
Bibian van der Voorna, Marita de Waarda, Joost Rotteveela,
Michaela Hartmannb, Johannes van Goudoevera, Harrie Lafebera,
Stefan Wudyb, Martijn Finkena
aVU

University Medical Center, Amsterdam, The Netherlands;
Liebig University, Giessen, Germany

bJustus

Background: Male preterm infants are at increased risk of
neonatal mortality when compared to their female counterparts.
The mechanisms explaining this male disadvantage are not fully
elucidated yet. Objective and hypotheses: To compare
glucocorticoid metabolite excretion in urine obtained at day 10
between male and female infants born with a very low birth weight
(VLBW; i.e. !1500 g). We hypothesized that male preterm
infants have impaired adrenocortical function. Method: Over a
4-h period, urine was collected of 40 infants (20 boys), who were
born at a gestational age of 27.5G1.6 weeks with a birth weight of
1022G257 g. Glucocorticoid metabolites were measured using gas
chromatography-mass spectrometry. Main outcome measures
were: i) sum of all glucocorticoid metabolites, as an index of
cortisol production rate (CPR), (ii) cortisol excretion, and iii) ratio
of 11-OH/11-OXO metabolites, as an estimate of 11b-hydroxysteroid dehydrogenase (11b-HSD) activity. Differences between
males and females, including interaction with Score of Neonatal
Acute Physiology Perinatal Extension-II (SNAPPE II) and sepsis,
were assessed by linear regression analysis. Analyses were
corrected for gestational age (GA). Results: Boys and girls did
not differ in perinatal characteristics, including GA, birth weight,
illnesses and nutrition. No differences between sexes were found
for CPR, cortisol or 11b-HSD activity. However, interaction
between sex and SNAPPE II on 11b-HSD activity was observed
(PZ0.02), with the interconversion favouring cortisone in males
with lower SNAPPE II. Furthermore, there was a tendency towards
a lower CPR and cortisol excretion in males with sepsis (interaction PZ0.09 and 0.07, respectively). Conclusion: This study
provides some evidence for sex-speciﬁc differences in adrenocortical function in infants with VLBW. These patterns might contribute to sex-speciﬁc differences in neonatal mortality. Future
research is necessary to explore sex-speciﬁc characteristics in steroid
metabolism and its inﬂuencing factors in infants with VLBW.
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Background: Beckwith-Wiedemann Syndrome (BWS) is a
rare overgrowth disorder secondary to various mutations in
growth-regulatory genes on chromosome 11p15.5. A wellestablished association exists between BWS and both benign
and malignant tumours, most commonly Wilms’ tumour and
hepatoblastoma. We present a less frequently described
diagnosis of bilateral phaeochromocytoma in association with
BWS. Case report: We report the case of a 14-year-old girl with
genetically conﬁrmed BWS. Previous routine screening detected a
bladder rhabdomyoma and pancreatoblastoma (aged 2- and
7-years respectively), both surgically resected. Aged 14 years she
developed headaches, sweating, palpitations and hypertension
(systolic BPO180). Both urine and plasma normetadrenaline
were elevated (22.3 mmol/24 h (NR 0.6–3.5) and 9514 pmol/l (NR
120–1180), respectively). MRI demonstrated bilateral complex
adrenal cysts % 2 cm, however iodine-123-meta-iodobenzylguanidine (MIBG)-scan showed no abnormal sites of activity. Due to
strong clinical suspicion of phaeochromocytoma a fat-suppressed
ﬂudeoxyglucose (FDG)-PET scan was undertaken, with abnormal
uptake seen within both adrenal glands, suggesting bilateral
phaeochromocytoma and a lesion in the left shoulder, felt most
likely an incidental avascular necrosis, but no other suspicious
areas were noted. Further pre-operative investigations (ECG and
echo) detected a cardiac mass, felt unlikely to be contributing to
her hypertension, and biopsy undertaken following adrenalectomy was consistent with hamartoma. After stabilisation with
alpha-blockers and intravenous ﬂuids, the patient underwent
bilateral adrenalectomies, following extensive MDT involvement.
Histological analysis conﬁrmed phaeochromocytomas and no
other genetic mutations more commonly associated with
phaeochromocytoma (MEN, SDH-A/B/C/D, NF-1) were discovered. Despite successful surgery, post-operatively she remains
hypertensive and repeat plasma normetanephrines are persistently elevated (4152 pmol/l). Results of a Gallium-68 DOTANOC
PET-CT scan are awaited. Further investigations of the cardiac
and shoulder lesions are also planned (although felt unlikely a
source of continued catecholamine over-secretion). Conclusion/
learning point: BWS is well-recognised genetic condition
commonly associated with certain embryological tumours.
Phaeochromocytomas are rare adrenal tumours, less commonly
described in BWS. This case demonstrates the importance of
on-going vigilance for the development of any tumours in BWS
and the importance of undertaking further imaging following
negative MIBG scans if the clinical picture is highly suggestive of
phaeochromocytoma.
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Combined Glucocorticoid and Mineralocorticoid Deﬁciency Related to a New NNT Mutation: A Case Report
Emilie Doyeb, Florence Roucher-Bouleza, Claire-Lise Gayb,
Sarah Castetsb, Marc Nicolinob, Yves Morela
aLaboratoire d’Endocrinologie Moléculaire et Maladies Rares,
Hospices Civils de Lyon, Lyon, France; bService d’endocrinologie
Pédiatrique, Hôpital Femme Mère Enfant, Hospices Civils de Lyon,
Lyon, France

Background: Familial glucocorticoid deﬁciency (FGD) is an
autosomal recessive disorder characterized by speciﬁc failure of
adrenocortical glucocorticoid production in response to adrenocorticotropic hormone (ACTH). Mutations of the nicotinamide
nucleotide transhydrogenase (NNT) gene have recently been
implicated in FGD. Objective and hypotheses: To describe a
new case of FGD with combined mineralocorticoid insufﬁciency
and extra adrenal manifestations. Method: Case report. Results:
Suffering from a febrile viral respiratory disease, an eight-monthold boy presented with status epilepticus caused by hypoglycemia.
Multiple medical complications occurred, and invasive ventilation
was required for 18 days. The results of blood tests performed
during hypoglycemia revealed adrenal insufﬁciency (cortisol !
20 nmol/l, ACTH 1382 ng/l). Renin and aldosterone levels were
high but considered consistent with the mild hyponatremia
(135 mmol/l) and severe hypotension. Subsequent measurements
revealed persistent high renin levels (278 ng/l) with low
aldosterone concentration (179 pmol/l). Hyponatremia persisted
despite high-dose sodium supplementation, conﬁrming the
diagnosis of partial mineralocorticoid deﬁciency. The patient
required hydrocortisone, ﬂudrocortisone and sodium supplementation. ACTH levels remained high after 6 months of suitable
treatment (O2000 ng/l). His parents are consanguineous and his
father has a glucocorticoid deﬁciency since he was 18 months old,
without mineralocorticoid deﬁciency during childhood. Genetic
analysis revealed a new homozygous NNT mutation (p.Arg129*)
for the child and his father. Investigations to work up any
associated disorders revealed thyroid stimulating hormone
deﬁciency, a bradycardic sinus rhythm without cardiopathy.
After 6 months, he presented neurological sequelae including
severe hypotonia. Conclusion: This case illustrates combined
glucocorticoid and mineralocorticoid deﬁciency related to a new
NNT mutation and underlines intra-familial phenotype heterogeneity. NNT gene should be considered when the most common
etiologies of adrenal deﬁciency have been eliminated even if there
is mineralocorticoid deﬁciency, in order to limit the serious
consequences by a delayed diagnosis especially in offspring and to
investigate any associated disorders.

Background: Testicular adrenal rest tumours (TARTs) are
benign tumors consisting of cells with adrenal-like features in
mediastinum of testes. TARTs occur in up to 94% of adult male
patients with classic 21-hydroxylase deﬁciency and also have been
described in patients with Cushing syndrome and acquired
adrenal insufﬁciency. Poor disease control is thought to be one
of the main predictive factors for TARTs development. Clinical
case: A boy presented at the age of 3 years with hyperpigmentation, weakness. Primary adrenal insufﬁciency was proved by low
cortisol (9 nmol/l), high ACTH (1250 pg/ml), high renin
(500 mU/l). Elevated plasma concentrations of very long chain
fatty acids (VLCFA) (C24 96.2 mmol/l, range 22.6–80.0; C26
2.8 mmol/l, range 0.22–2.2; C24/C22 1.5, range 0.64–0.88) were
revealed. Novel mutation c.1550NOC in ABCD1 gene was found.
He was diagnosed with X-ALD. Neurological symptoms were
absent, MRI of the brain was normal. The boy was on a replacement therapy with gluco- and mineralocorticoids since the age of 3
with good effect but ACTH level remained very high (1500–3000
pg/ml) during 3-year follow-up. Bilateral hypoechoic lesions,
located close to the mediastinum of the testes with normal bloodstream on the colour Doppler evaluation, were found on scrotum
ultrasound at the age of 6. Six months after the increasing the dose
of hydrocortisone, TARTs volume decreased. Conclusion: To the
best of our knowledge, this is the ﬁrst report of TARTs
development in patient with X-linked adrenoleukodystrophy.
Ectopic adrenal cells in prepubertal testes may avoid damage by
VLCFA and when stimulated by high ACTH form TARTs.

P1-P30

Reference Intervals for the Steroid Hormones of 6 to
14 year Old Normal Male Children with LC-MS Method
Bingyan Cao, Chunxiu Gong, Yongli Guo, Di Wu
Beijing Children’s Hospital afﬁliated of Capital Medical University,
Beijing, China
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Testicular Adrenal Rest Tumours in Patient with
X-Linked Adrenoleukodystrophy
Igor Chugunov, Maria Kareva, Elizaveta Orlova, Valentina Peterkova
Endocrinology Research Center, Moscow, Russia
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Objective and hypotheses: The purpose of this research is to
establish reference intervals for the steroid hormones of 6 to14
year-old normal male children using LC-MS method; study the
variation pattern of steroid hormones in terms of different ages
and Tanner stages of puberty. Method: A total of 1175 male
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children from 6 to 14 years old from Shunyi District, Beijing, have
participated in this research, with 820 children determined as
normal-weight. Pregnenolone, 17a hydroxyprogesterone, corticosterone, dehydroepiandrosterone (DHEA), and androstenedione
were measured by Liquid Chromatography-Mass Spectrometry
method (noted as LC-MS method). Free testosterone was
measured by chemiluminescence immunoassay method (CLIA).
Results: The levels of pregnenolone and 17a-hydroxyprogesterone of normal male children did not exhibit signiﬁcant variance at
the adrenarche ages, from approximately 6–8 years old (before
puberty initiation) to 9 years old. After 10–11 years old, the levels
of pregnenolone and17á-hydroxyprogesterone increase with the
age. The level ofcorticosterone did not change signiﬁcantly with
age. The levels of DHEA, androstendione, and free testosterone
increased with age from the age of 6. Pregnenolone displayed a
signiﬁcant increase from Tanner stage I to stage II and steadied
from Tanner stage III to stage V. 17a-hydroxyprogesterone rose
evidently with the progression of puberty from Tanner stage I to
stage III, and slowed down from Tanner stage IV to stage V. The
corticosterone did not change with the progression of puberty.
DHEA and androstendione exhibited signiﬁcant increase from
Tanner stage I to stage II, with no evident intersection and
increased at a lower rate after Tanner stage III. Free testosterone
level rose sharply during puberty from Tanner stage I to stage III
without evident intersection and rose slowly at phase IV and V.
Conclusion: The production of mineralocorticoid and its
precursors in zona glomerulosa of the male children show no
correlation with ages or the progression of puberty between 6 and
14 years old; the production of glucocorticoids and its precursors in
zona fasciculate are correlated with the sexual maturation; the level
of androgen are correlated with age and the sexual maturation.

evaluate treatment and long-term effects in CAH. Aims: To
evaluate height and weight in relation to medication used in the
ﬁrst 2 years of life. Methods: Biometric data and medication
dosage were available for 68 children at 0, 6, 12 and 24 months.
Mixed model analyses with manual backward selection were
performed for height, expressed as height standard deviation score
(SDS) corrected for target height SDS (HSDS-THSDS), and for
SDS weight-for-height. Results: For HSDS-THSDS, a decrease
of K0.019 SDS/month (95%CI K0.031 – K0.006; P 0.004) was
identiﬁed, which amounts to K0.456 SDS at 2 years of age. HSDSTHSDS growth velocity was positively associated with hydrocortisone (HC) and ﬂudrocortisone (FC) dosage at tZ2 years only. SDS
weight-for-height showed a decline of K0.027/month (95%CI
K0.046 – K0.009; P 0.04) with HC and FC dosages in the ﬁrst 6
months being negatively associated with the outcome (HC K0.176
SDS/month (95%CI K0.361 – 0.009; P 0.062) and FC K0.011
SDS/month (95%CI K0.017 – K0.004; P 0.002)). At tZ2 years,
FC was positively associated with SDS weight-for-height. Birth
weight and parental height seemed to have positive and negative
effects on growth, respectively. Conclusions: These preliminary
results showed decreasing HSDS-THSDS and SDS weight-forheight values in the ﬁrst 2 years of life among CAH children. The
positive associations with HC and FC dosages at tZ2 years
probably reﬂect higher dosages due to growth, rather than a
realistic positive effect on growth, whereas medication seemed to
have a negative effect on SDS weight-for-height in the ﬁrst 6
months. More detailed exploration of the data may reveal how
dosage regimen effects growth.

P1-P32
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Growth of Children with Congenital Adrenal
Hyperplasia (CAH) During the First 2 years of Life
– Data from the Duth Longitudinal Registry
Annelieke van der Lindea, Nel Roelevelda, Erika vd Akkerb,
Mirjam van Albadac, Sabine Hannemad, Gea Hoorweg-Nijmane,
Hetty vd Kampf, Martijn Finkeng, Roelof Odinkh, Paul van
Trotsenburgi, Paul Verkerkj, Hedi Claahsena
aRadboud

University Medical Centre, Nijmegen, The Netherlands;
Medical Centre, Rotterdam, The Netherlands; cUniversity
Medical Centre Groningen, Groningen, The Netherlands; dLeiden
University Medical Centre, Leiden, The Netherlands; eSt Anthonius
Hospital, Nieuwegein, The Netherlands; fUniversity Medical Centre
Utrecht, Utrecht, The Netherlands; gVU Medical Centre,
Amsterdam, The Netherlands; hCatharina Hospital, Eindhoven,
The Netherlands; iAmsterdam Medical Centre, Amsterdam,
The Netherlands; jTNO, Leiden, The Netherlands.
bErasmus

Background: A national database has been developed to
register longitudinal data from all CAH children detected through
neonatal screening from 2002 onwards. So far, data from 105
children have been registered (65% of Dutch CAH patients) to
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Molecular Conﬁrmatory Test Improves the Accuracy
of Congenital Adrenal Hyperplasia Diagnosis in
Newborn Screening Program
Mirela Mirandaa, Eliane dos Santosb, Daniel de Carvalhoa,
Andressa Rodriguesa, Ivana Naderb, Joao Amelio Juniorb,
Berenice Mendoncaa, Tania Bachegaa
aLaboratório de Hormônios e Genética Molecular- LIM/42, Unidade
de Adrenal, Disc. de Endocrinologia e Metabologia, Hospital das
Clı́nicas, Faculdade de Medicina da Universidade de São Paulo,
Sao Paulo/Sao Paulo, Brazil; bassociação De Pais E Amigos Dos
Excepcionais (APAE) do Estado de Goiás,
Anapolis/Goias, Brazil

Background: Newborn screening for CAH is effective in
identifying the severe cases; however, the high rate of false-positive
(FPR) results remains an important issue. Therefore, positive
neonatal results must be conﬁrmed by serum 17OHP levels, which
present a great overlap among all forms. Objective and
hypotheses: To evaluate the utility of molecular analysis to
improve CAH diagnosis in NBS program. Method: Between 1999
and 2014, 86 newborns (NB) were submitted to DNA analysis due
to positive tests for CAH in NBS program of Goias State – Brazil.
Neonatal 17OHP levels were measured by IFMA assay and
adjusted for birth-weight. Conﬁrmatory tests included serum
17OHP, androstenedione, testosterone measurements. CYP21A2
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genotypes were determined by allele-speciﬁc PCR and large gene
rearrangements by MLPA technique; entire CYP21A2 sequencing
was performed when at least one allele remained with no mutation
identiﬁed. Results: 46 NBs presented symptoms of CAH, 42 of
them had genotypes predicting severe classical forms. The other
four were a girl with NC genotype and three NBs with normal
genotype, one premature girl with pseudo-virilized genitalia and
two males with loss of weight and vomiting due to other neonatal
disease. Forty patients were asymptomatic, among them seven
males were identiﬁed with the classical form genotype. Thirtythree non-affected patients were prevented to receive unnecessary
treatment and among them, the 16 with normal genotype, were
discharged from follow-up. A great overlap of 17OHP levels
among all genotypes was observed. Among affected newborns,
mutations derived from pseudogene events were found in 88% of
the alleles: 13% carried large gene rearrangements and 87% point
mutations. Novel mutations, not derived from pseudogene, were
found in 12% of the alleles, all presented with gene founder effect.
Conclusion: We demonstrated that molecular testing was a useful
supplemental tool identifying false-positive results in CAH-NBS,
preventing unnecessary follow-up of newborns with inconclusive
hormonal tests.

P1-P33

Usefulness of Corticotropin Test in Children and
Adolescents with Clinical Hyperandrogenism
Feneli Karachalioua, Maria Kafetzib, Elpis Vlachopapadopouloua,
Maria Drakopoulouc, Irene Kaloumenoua, Antonia Kapellaa,
Aspasia Fotinoua, Antonia Psinab, Stefanos Michalakosc
aEndocrinology Department, P and A Kyriakou Children’s Hospital,
Athens, Greece; bMicrobiology Department, P and A Kyrakou
Children’s Hospital, Athens, Greece; cChoremis Research
Laboratory, Agia Sophia Children’s Hospital, Athens, Greece

Background: The usefulness of corticotrophin (ACTH) test in
diagnosis of 21-hydroxylase deﬁciency and/or other enzymic
defects in children and adolescents with serum levels of 17-OHP
(before 2000 h) O2 ng/ml is known. Objective and hypotheses:
To evaluate the usefulness of ACTH test in diagnosis of nonclassical congenital adrenal hyperplasia (NCCAH) and heterozygosity of CYP21 gene molecular defects in children and
adolescents with clinical hyperandrogenism and basal
17-OHP!2 ng/ml. Method: Data of ACTH test from 70 boys
and 294 girls aged 0.2–19.5 years with basal levels of 17-OHP
higher than the upper normal range for their age, but !2 ng/ml,
were retrospectively analyzed. They were 332 children (mean age:
7.6G2.1 years) with clinical signs of androgen excess (clitoromegalia, hyperpigmentation of external genitalia, advanced bone
age, early growth of pubic or axillary hair, increased axillary body
odor, acne, before the age of 8 years) and 32 adolescents (mean age:
14.7G1.8 years) with hirsutism, intense acne and/or abnormal
menses. The possibility of heterozygosity was evaluated from the
17 OHP nomogram in combination with the criterion of the sum
of basal and 60 min 17OHP values O4.9 ng/ml. Results: Seven
cases (1.92%) with NCCAH (60 min 17 OHP levels O16.8 ng/ml,
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conﬁrmed by genotyping), one of them in adolescence, and 110
(30.2%) of possible heterozygozity, nine of them in adolescence,
were detected. The rest of them had normal response. Basal 17OP
values differed signiﬁcantly among NCAH, heterozygotes and
normal children (1.93 ng/ml (0.4) vs 1.28 ng/ml (0.4) vs
0.93 ng/ml (0.3), PZ0.000). Stimulated 17OHP levels were higher
in possible heterozygotes than in normal subjects (5.7 ng/ml (2.5)
vs 2.5 ng/ml (0.7) PZ0.000). Conclusion: It is conﬁrmed that in a
small number of subjects with NCCAH, basal 17OHP levels can be
!2 ng/ml. The clinical signiﬁcance of heterozygosity detection is
not clear, however its value in genetic counseling is obvious.

P1-P34

Primary Adrenal Insufﬁciency in Children: Results
from a Large Nationwide Cohort
Donatella Capalboa, Martina Rezzutoa, Marco Cappab, Giusy Ferrob,
Antonio Balsamoc, Federico Baronioc, Gianni Russod,
Marianna Stancampianod, Nella Augusta Greggioe, Ilaria Tosettoe,
Mariella Valenzisef, Malgorzata Gabriela Wasniewskaf,
Mohamad Maghnieg, Annalisa Calcagnog, Giorgio Radettih,
Silvia Longhih, Cristina Moracasa, Corrado Betterlei,
Mariacarolina Salernoa
aPediatric Endocrinology Unit, Department of Translational
Medical Sciences, University “Federico II” of Naples, Naples, Italy;
bUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; cPediatric Endocrinology Unit,
Department of Pediatrics, S. Orsola-Malpighi University Hospital of
Bologna, Bologna, Italy; dDepartment of Pediatrics, Endocrine Unit,
University Vita-Salute, San Raffaele Hospital, Milan, Italy;
ePediatrics Endocrinology and Adolescence Unit, Department of
Woman and Child Health, University of Padova, Padova, Italy;
fDepartment of Pediatric, Gynecological, Microbiological and
Biomedical Sciences, University of Messina, Messina, Italy;
gPediatric Endocrine Unit, Department of Pediatrics, IRCCS,
Children’s Hospital Giannina Gaslini, Genova, Italy; hDepartment of
Paediatrics, Regional Hospital, Bolzano, Italy; iDepartment of
Medicine (DIMED)-Endocrinology, University of Padua, Padova,
Italy

Background: Primary adrenal insufﬁciency (PAI) is a rare lifethreatening disorder. Data on PAI in children are scanty, with the
exception of Congenital Adrenal Hyperplasia (CAH) due to
21-hydroxylase deﬁciency (21OHD). Objective and
hypotheses: Evaluate etiology of PAI in a large cohort of children
and characterize clinical presentation in subjects with PAI not due
to 21-OHD. Method: Children followed in eight tertiary centers
were retrospectively included. Results: Eight-hundred thirteen
children were included; 83.9% patients (nZ682) had 21-OHD
CAH and were not reviewed further. Different etiologies were
found in 16.1% subjects (nZ131): 37.4% had autoimmune PAI
(42.8% isolated; 57.2% polyendocrine syndromes); 25.9% had
steroid biosynthetic defects (DAX1 nZ12; 17a-hydroxylase nZ1;
familial glucocorticoid deﬁciency nZ6; 11b-hydroxylase nZ5;
3-3b-hydroxysteroid dehydrogenase nZ8; glycerol kinase deﬁciency nZ2); 19% had adrenoleukodystrophy; 6.1% had rare
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syndromes (Triple A, Pearson); two patients had infections and
hemorrhage and in 13 no deﬁned etiology was found. Mean age at
diagnosis was 6.8G5.5 years; common signs/symptoms were
fatigue (70%), hyperpigmentation (44%), dehydration (31.3%),
neurologic signs (29%) and hypotension (28.2%); most common
biochemical ﬁnding was increased ACTH (86.2%), followed by
hypocortisolism (64.1%) and hyponatremia (47.3%) whereas
hyperkalemia and hypoglycemia were found in 27.4 and 25.9%
of subjects, respectively. Time between onset and diagnosis ranged
from 0 to 56 months. Overall mortality was !1% and severe
adrenal crisis during a mean follow-up of 10 years were rare.
Conclusion: This large nationwide study document that the most
common cause of PAI in childhood is 21-OHD CAH followed by
autoimmunity, steroid biosynthetic defects and adrenoleukodystrophy. In non 21-OHD CAH subjects, symptoms at diagnosis
are not speciﬁc, with the exception of hyperpigmentation;
increased ACTH associated to hypocortisolism and hyponatremia
are common, while hyperkalemia and hypoglycemia are less
frequent. Health outcome in our cohort is favorable with low
mortality and incidence of adrenal crisis during follow-up.

P1-P35

Follow-up of Growth and Puberty in Girls and Boys
with Premature Adrenarche
Jani Liimattaa, Pauliina Utriainenc, Raimo Voutilainena,b,
Jarmo Jääskeläinena,b
University Hospital, Kuopio, Finland; bUniversity of
Eastern Finland, Kuopio, Finland; cHelsinki University Hospital,
Helsinki, Finland

aKuopio

Background: Premature adrenarche (PA) has been linked
with early pubertal development, but only few longitudinal studies
on PA girls and boys born appropriate for gestational age (AGA)
have been reported. Objective: Our objective was to study growth
and pubertal development in PA children, and to explore which
factors in prepuberty predict early menarche in girls. Methods:
PA (nZ43, 36 girls) and control children (nZ63, 52 girls) had
been examined at the mean age of 7.6 years. Their parental
pubertal timing, growth, pubertal signs, serum DHEAS, androstenedione, IGF-1, and insulin concentrations had been recorded.
The current visit at the mean age of 12.1 years (95% CI 12.0–12.2)
included pubertal and anthropometric assessment. Factors
predicting early menarche were analysed with a logistic regression
analysis. Results: The PA girls but not the boys were taller and
heavier than the controls (160.1 vs. 153.3 cm, P!0.001; 154.9 vs.
153.8 cm, NS; BMI 21.6 vs. 19.2 kg/m2, P!0.01; 23.5 vs.
21.7 kg/m2, NS; respectively). The same percentage of the PA
and control boys were at Tanner genital stage R2 (43 vs. 46%, NS).
A higher proportion of the PA than control girls had reached
menarche (64 vs. 26%, P!0.001). In a univariate logistic
regression model, having a history of PA, earlier maternal
menarche, higher childhood BMI, serum DHEAS, androstenedione, IGF-1, and insulin concentrations, were all associated with
the appearance of early menarche. However, in a multivariate
stepwise forward model, only the history of PA, earlier maternal

55th Annual Meeting of the ESPE

menarche, and higher IGF-1 were signiﬁcantly associated with
early menarche. Conclusions: AGA-born PA girls have advanced
pubertal development and linear growth, and they are slightly
heavier than control girls still at 12 years of age. In boys, larger
cohorts need to be evaluated. Prepubertal IGF-1 and the history of
PA are strong predictors of earlier timing of menarche.
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Early Onset Hypertension with Primary
Hyperaldosteronism through Mutation in the
Calcium Channel CACNA1H – Case Report
Cristina Dumitrescua, Corina Chiritab, Camelia Procopiuca,
Iuliana Gherlana,c, Maria Olarua, Richard P Liftond,e,
Carol Nelson-Williamsd
aNational Institute of Endocrinology C. I. Parhon, Bucharest,
Romania; bMedicover SRL, Bucharest, Romania; cUniversity of
Medicine and Pharmacy Carol Davila, Bucharest, Romania;
dDepartment of Genetics, Howard Hughes Medical Institute,
Yale University School of Medicine, New Haven, CT, USA;
eYale Center for Mendelian Genomics, New Haven, CT, USA.

Background: The genetic causes of primary hyperaldosteronism are still being discovered. Results: We present the case of a
17-years-old girl who was found by accident with severe
hypertension (TA 180/100 mmHg, bilateral). Her personal history
was unremarkable. Her father had hypertension and a paternal
aunt had died at 55 due to a stroke. Both her sisters and mother
had normal blood pressure. The cardiological examinationshowed
concentric left ventricle hypertrophy (posterior wall 11 mm;
interventricular septum 13 mm) with diastolic dysfunction of
delayed relaxation. The renal and vascular ultrasound was normal.
The biochemical panel, including ionogram and renal function
was normal. The clinical exam showed a slightly overweight girl
with normal pubertal development and no signs of virilising or
glucocorticoid excess. An abdominal CT was normal. The
hormonal panel showed normal thyroid function; low normal
ACTH (11.17, normal range 3–66 pg/ml); high normal cortisol
(17.35, normal range 6.2–19 mg/dl); normal urinary and plasmatic
metanefrines and normetanefrines and normal cromogranin A.
The plasmatic renin was very low (!0.3; normal range 4.4–
46.1 mUI/ml), with high normal aldosterone (341 pg/ml, normal
range standing 25.2–392 pg/ml) and an increased aldosterone/
renin ratio (1136, normal range !19). After 2 days of
dexamethasone (0.5 mg every 6 h) her aldosterone remained
high (428) with low renin and high aldosteon/renin ratio (856).
She was diagnosed with secondary hypertension due to primary
hyperaldosteronism. Genetic testing showed she was heterozygous
for a mutation in CACNA1H witch causes hyperaldosteronism
and hypertension. Conclusion: Primary familial hyperaldosteronism determines primary hypertension with early age onset and
severe evolution. Rare causes are being discovered like the
activatory mutation in the calcium channel (CaV3.2), which in
abundant in the human adrenal glomerulosa. The mutation –
CACNA1HM1549V causes much slower inactivation of the calcium
channel and thus higher aldosterone secretion.
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DNA Methylation Signatures Associated with
Prenatal Dexamethasone Treatment
Leif Karlsson, Michela Barbaro, David Gomez-Cabrero, Svetlana Lajic
Karolinska Institutet, Stockholm, Sweden

Background: Prenatal treatment with dexamethasone (DEX)
has been used since the mid 80’s to minimize virilisation of girls
with congenital adrenal hyperplasia. Long-term data on treatment
safety and health outcome are still limited. It has been shown in
animal models that prenatal dexamethasone treatment affects
DNA methylation signatures as well as metabolism and behavior.
We have previously shown that DEX affects working memory in
children who were treated with DEX during fetal life. There is
therefore an absolute necessity for further evaluation of patients
with respect to treatment related risk. Objective: To test the
hypothesis that prenatal treatment with DEX is associated with a
distinct DNA methylation proﬁle that persists into adolescence
and adulthood. We also hypothesize that the effects on the
epigenetic state may be different in healthy, short-term treated
individuals versus long-term treated girls with CAH. Method: We
isolated DNA from CD4CT-cells from 108 DEX treated
individuals and controls (31 healthy, DEX-treated; 38 non-treated
population controls; 11 CAH, DEX-treated; 28 CAH, non-treated).
The Illumina Inﬁnium Human Methylation 450 BeadChip Array
was used to determine locus speciﬁc DNA methylation levels in
T cells at 480.000 CGs across the genome in search for changes
associated with prenatal DEX treatment. The GREAT annotation
tool was used to investigate the functional relevance of the
differentially methylated CpG sites. Results: Global methylation
changes could not be identiﬁed in DEX treated cases. However,
locus-speciﬁc changes in methylation were observed in DEX
treated cases. Functional investigation in GREAT showed that the
changes occurred in several important biological systems with a
clear difference between long- and short-term treated subjects.
Investigation of short term treated healthy subjects also showed
that effects on DNA methylation associated with DEX were
moderated by gender. Conclusion: These data provide the ﬁrst
evidence in humans that prenatal dexamethasone treatment causes
long-lasting and functionally organized DNA methylation
signatures in T cells and that the epigenetic changes are modiﬁed
by duration of DEX treatment and sex. The ﬁndings may have
important implications for the future health of DEX treated
individuals.

Andressa Rodriguesa, Paula Prestib, Hilton Kupermanb,
Durval Damianib, Berenice Medoncaa, Tania Bachegaa
aLaboratório de Hormônios e Genética Molecular- LIM/42, Unidade
de Adrenal, Disc. de Endocrinologia e Metabologia, Hospital das
Clı́nicas, Faculdade de Medicina da Universidade de São Paulo, Sao
Paulo/Sao Paulo, Brazil; bUnidade de Endocrinologia Pediátrica do
Instituto da CrianÇa do Hospital das Clı́nicas da Faculdade de
Medicina da Universidade de São Paulo, Sao Paulo/Sao Paulo, Brazil

Background: Most congenital adrenal hyperplasia (CAH)
patients carry mutations derived from conversion events involving
the pseudogene, and the remaining carry new mutations varying
according to ethnicity. A good genotype-phenotype correlation is
observed, allowing the use of molecular analysis in clinical
practice. Objective and hypotheses: To review the molecular
diagnosis in a large cohort of CAH patients in order to create a
diagnostic panel in our population. Method: DNA was extracted
from 480 patients (158 SW, 116 SV, 206 NC); Point mutations
were screened by allele- speciﬁc PCR and large gene rearrangements by Southern blotting/MLPA; CYP21A2 sequencing was
performed in those with incomplete genotype. Gene founder effect
was analyzed through microsatellite studies. Patients were divided
into 4 genotypes, according to in vitro enzymatic activity (Null,
A:!2%, B:37%, C: O20%). Results: Targeted methodologies
identiﬁed mutations in both alleles in 89% of SW, 86% of SV and
80% of NC patients. CYP21A2 sequencing allowed genotype
deﬁnition in 100% of classical and 87% of NC patients. Seven rare
mutations (p.G424S, p.R408C, IVS2-2AOG, p.Ser170fs, p.R426H,
p.H365Y, p.W19X) and a novel variant (p.E351V) were identiﬁed
in 11% of alleles. Gene founder effect was observed in all but the
p.W19X. Genotypes Null, A (I2 splice), B and C comprised mainly
patients with SW (88%), SW (70%), SV (98%) and NC form
(100%), respectively. The median basal 17OHP level was
signiﬁcantly higher in genotype A/C (median 17.5 ng/ml) than
in C/C (median 7.6 ng/ml) as was ACTH–stimulated 17OHP level
(PZ0.005). The lowest stimulated-17OHP level in group C was
11 ng/ml. Conclusion: We identiﬁed a good genotype–phenotype
correlation providing useful results regarding prediction of disease
severity and genetic counseling. Sequencing is essential to optimize
molecular diagnosis in our population, considering the high
frequency of gene founder effect mutations.
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Chronic Adrenal Insufﬁciency Due to a Mutation of
Nicotinamide Nucleotide Transhydrogenase 1 (NNT1):
Case Report
Christine Lefevrea, Helene Derquenneb, Marielle Istera, Jacques Weilla,
Iva Gueorguievaa, Chantal Stuckensa, Maryse Cartignya
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Twenty Years Experience in Congenital Adrenal
Hyperplasia: Clinical, Hormonal and Molecular
Characteristics in a Large Cohort
Mirela Mirandaa, Daniel Carvalhoa, Larissa Gomesa,
Guiomar Madureiraa, Jose Marcondesa, Ana Elisa Billerbecka,
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Endocrinology, Lille, France; bPediatric Department,
Douai, France
aPediatric

Background: Congenital adrenal insufﬁciency represents a
life-threatening condition. Among its multiples causes, mutation
of NNT1 is the most recently discovered. We had the opportunity
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to observe one case. NNT1 is a gene coding for a membrane
protein which protects cells from oxidative stress. Objective and
hypotheses: As few cases have been published until now, we
describe a new case. Results: In a consanguineous (second grade)
Algerian family, a ﬁrst-born female child deceased at the age of 4
years, in the context of urinary infection. A second female child
presented in Algeria melanodermia detected at the age of 8
months. At this time, plasma ACTH at 500 pg/ml and
undetectable aldosterone levels indicated global adrenal insufﬁciency. She was then treated with 20 mg/m2 per day hydrocortisone only. Melanodermia disappeared under treatment. However,
ACTH levels remained incompletely corrected at 1 year of age.
When she was 8 years old, during holidays in France, she suffered
from asthenia, muscular weakness, bone pains and anorexia,
without melanodermia. External genitalia were normal. Biologically, cortisol was undetectable, all intermediate plasma adrenal
steroid compounds undetectable too, 17 hydroxyprogesterone
included. ACTH was 356 pg/ml. Renin plasma activity was
moderately increased (56 ng/ml per h) witnessing a residual
moderate mineralocorticoid deﬁciency. SRY sequencing was
negative. All known causes of adrenal global deﬁciency were
eliminated. Exon sequencing of NNT 1 gene revealed a
p.Met337Val or c.1009AOG homozygous mutation in exon 9.
This mutation corresponded to the NADH binding domain of the
protein (Pr Y Morel, Lyon). Extension investigations (growth, liver
functions, cardiac ultrasound, skeletal X rays) were normal. Then
hydrocortisone and ﬂudrocortisone doses were adjusted. Method:
Case report. Conclusion: Intrafamilial severity of NNT1 mutation
may be variable. Mutations determining other functions of the
gene have also been described. Following up extension investigations, especially cardiac, is mandatory.

memory and visual-constructive abilities, and Wisconsin card
sorting test (WCST); a tool for recognizing frontal cortical
dysfunction. Results: The mean age (S.D.) of patients was 10.22
(3.17) years (11 males (36.7%), 19 females (63.3%)). Mean (S.D.)
HC dose was 15.78 (4.36) mg/m2 per day. Mean (S.D.) cumulative
HC dose 44 689. 9 (26 892.0) mg. No signiﬁcant difference in age,
gender, socioeconomic standard, and anthropometric data existed
between patients and controls. Patients had signiﬁcantly lower
scores in all domains of WISC test, performed signiﬁcantly worse
in Benton Visual Retention test, as well as in the Wisconsin Card
Sorting Test. There was no signiﬁcant difference in cognitive
performance when patients were subdivided according to daily HC
dose (!10, 10–15, O15 mg/m2 per day), or according to salt
wasting state. A positive correlation existed between cumulative
HC dose and worse results of Benton test. No correlation existed
between free testosterone and any of the three tests. Conclusion:
Patients with CAH are at risk of cognitive impairment.
Hydrocortisone therapy may be implicated. This study highlights
the need to assess cognitive functions in CAH.

P1-P41

RET and TP53 Concomitant Mutations: A Challenging
Approach to a Unique Association of High Tumor
Predisposing Conditions
Matilde Calanchinia,b, Andrea Fabbrib, Ashley Grossmana,
Bahram Jafar-Mohammadia
aOxford Center for Diabetes, Endocrinology and Metabolism,
University of Oxford, Oxford, UK; bDepartment of Endocrinology,
University of Tor Vergata Rome, Rome, Italy
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Cognitive Functions in Congenital Adrenal Hyperplasia
Nermine Amr, Mohamed Serour, Nermine Shaker
Ain-Shams University, Cairo, Egypt

Background: There is controversy regarding cognitive
affection in patients with congenital adrenal hyperplasia (CAH).
Objective and hypotheses: Assess cognitive functions in
children with CAH, and their relation to hydrocortisone (HC)
therapy and testosterone level. Method: Thirty children with
CAH due to 21 hydroxylase deﬁciency were compared with 20 age
and sex matched healthy controls. Hydrocortisone daily dose and
cumulative doses were calculated, socioeconomic standard was
assessed, and free testosterone was measured. Cognitive function
assessment was performed using Wechsler intelligence scale –
revised for children and adults (WISC) which reﬂects the
intellectual performance through verbal, performance, and full
scale IQ, Benton visual retention test to assess visual perception,
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Background: A 33-year-old woman with a history of
adrenocortical carcinoma (ACC), surgically treated aged 4,
presented for prenatal screening at 20 weeks gestation. Ultrasound
examination identiﬁed that the female foetus had a 3-cm adrenal
lesion. She had a positive family history for multiple-endocrineneoplasia-type 2/MEN2 (paternal grandmother) and her father’s
cousin was diagnosed with ACC and Li-Fraumeni syndrome (LFS)
at 30 year old. Calcitonin, PTH and cathecholamine were in the
normal limits. The rest of pregnancy and delivery were uneventful
and two months later her daughter’s CT conﬁrmed an unchanged
adrenal mass with predominantly low attenuation. No evidence of
cathecholamine excess, neither increased urinary steroid metabolites, precursors of androgens or glucocorticoids were identiﬁed.
Objective and hypotheses Method: Aged 2 months, she
underwent an adrenalectomy and no histopathological feature of
malignancy were reported. Results: Genetic testing conﬁrmed
that the mother was RET (Val804Met) and p53 (Arg158His)
mutation positive. The daughter, accordingly with mother’s
informed decision, was tested only for RET and the same RET
mutation was found. The mother had a prophylactic
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thyroidectomy. Daughter’s suggested management was thyroidectomy before age 5 years; clinical examination, abdomen
ultrasound and hormone evaluation every 6 months. Conclusion:
LFS is an autosomal dominant disorder associated with abnormalities in the p53 oncosuppressor gene. It is characterized by a
wide range of malignancies, often at a young age. ACC is one of the
LFS core tumors. 68% of individuals with p53 germline mutation
develop an ACC before age 4 and before age 20 in about 90%. Any
individuals with ACC or family history should be considered for
testing for p53 mutations. RET Val804Met mutation is correlated
with the MEN2 familiar-medullary-thyroid-cancer phenotype and
with low tumor aggressiveness. This is the ﬁrst case of a concomitant carriage of RET and p53 mutations, both high tumor
predisposing conditions. Due to this unique association, a safe,
appropriate and effective screening program is mandatory.

P1-P42

Acute Lysis of a Giant Pediatric Adrenal Cortical
Carcinoma Following One Dose of op’DDD
Emmanuelle Mottea, Anya Rothenbuhlera, Philippe Durandb,
Pierre Bougnèresa
aPediatric Endocrinology, Bicêtre, France; bPediatric Intensive Care,
Bicêtre, France

Background: op’DDD can be used in adrenal cortical
carcinoma (ACC) i) when surgery is impossible ii) or as an
adjunct to surgery when local extension or metastases are present.
Objectives and hypotheses: To report the unexpected
spectacular effects of op’DDD in an unoperable ACC. Patient
and results: A 3-year-old black African girl presented in poor
shape with a 2-year history of pubic hair, clitoromegaly, abdominal
distension. The CT scan revealed a giant ACC (28 cm!25 cm)
that compressed the right kidney, inferior vena cava, diaphragm,
right lung, right hepatic lobe, with no metastases. Serum
testosterone was 27 ng/ml, SDHA 4270 ng/ml. Given the risk of
a primary surgery, surgeons refused to attempt tumorectomy, thus
op’DDD treatment was attempted. Twelve hours after a ﬁrst
500 mg dose of op’DDD, the child experienced acute intense
abdominal pain and oliguria due to a typical lysis tumor
syndrome with hyperkaliemia (9.4 mmol/l), hyperphosphatemia
(2.8 mmol/l), hyperuricemia (572 mmol/l) and high LDL
(843 UI/l). The patient went into intensive care for hemoﬁltration
and recovered. op’DDD treatment was maintained under cover of
hyperhydration and uricolytic drugs. One week after the acute
lysis, the CT scan showed that the tumor had shrinked while large
zones of necrobiosis had appeared. Serum testosterone was
0.65 ng/ml and SDHEA 268 ng/ml. Six weeks later, a 14-h surgical
intervention (Pr H. Martelli and S. Branchereau) allowed the
complete exercise of a 1.5 kg tumor. One month later, the CT scan
showed no tumoral remnants. Conclusion: The induction of an
acute lysis of ACC by op’DDD has not been reported before.
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Severe Hypertension in a Girl: Cushing Syndrome or
Apparent Mineralocorticoid Excess Syndrome? Utility
of Molecular Study
Claudia Godoya,b, Cristian Seiltgensa, Carlos Fardellaa,
Patricia Lacourtb, Constanza Pinocheta, Cristian Carvajala
aUniversidad Catolica de Chile, Santiago, Region Metropolitana,
Chile; bComplejo Asistencial Dr. Sótero del Rı́o, Santiago, Region
Metropolitana, Chile

Background: Apparent mineralocorticoids excess syndrome
(AME) is an unusual cause of hypertension, caused by genetic
mutation of type 2 11b-hidroxysteroid desydrogenase (11BHSD2)
enzime, which metabolizes cortisol(F) to cortisone(E). Patients
with AME born from consanguineous parents, are small for
gestagional age (SGA) and could have nephrocalcinosis, hypokalemia and high plasma cortisol/cortisone relation (F/E). Objective: To tell the clinical and laboratory presentation of a girl with
hypertension because of AME. Clinical case: 2-year-old girl with
severe hypertension (197/133), requiring four drugs to control
partially her blood pressure. Fullterm SGA newborn. Second
daughter of normotensive parents who are ﬁrst degree cousins; she
has a normotensive sister. She had recurrent pneumonia and
hypertrophic myocardiopathy. Physical exam: normal; no
Cushing signs. Hypertension study: Renal US: bilateral nephrocalcinosis, no arterial stenosis; normal renal function. High urine
calcium/creatinine index. Aldosterone: !1 (reference value (RV):
5-80) and plasmatic renin activity:!0.2 ng/ml/hr (RV1.1-3.8).
Urinary free cortisol in 24-hour (two samples) resulted elevated:
1413 years 262 ug/g creatinine (RV:7-26); midnight plasmatic
cortisol: 3.8 ug/dl (RV !0.1); morning cortisol was not supressed
post 23-h dexhametasone administration; nocturnal salival
cortisol was 0.132 and 0.146 ug/dl (RV: !0.1 ug/dl) in two
different samples. ACTH: 33 pg/ml (RV:10-60); F/E relation: 175.5
(RV: 1.7-5.6). Urinary catecholamines, urinary metanephrines;
androstenedione; 17OH progesterone, prolactine and thyroid
hormones were normal. Head and abdominal MRI: normal.
11BHSD2 genetic study was performed and showed the mutation
R213C on exon 3, conﬁrming AME. Conclusion: Although AME
is a really unusual disease it must be considered in the differencial
diagnosis of severe hypertension in childhood when the clinical
record is compatible. AME has normal levels of cortisol, therefore
the biochemical hypercortisolism difﬁculted the diagnosis in this
patient, but molecular study helped to do the correct diagnosis.

P1-P44

An Infant with X-linked Adrenal Hypoplasia Congenita
and Xp21 Contiguous Gene Deletion Syndrome
Gülay Karagüzela, Mehmet Mutlub, Alper Cebic, Sevim Sahind,
Recep Polata
aKaradeniz Technical University, School of Medicine, Department
of Pediatric Endocrinology, Trabzon, Turkey; bKaradeniz Technical
University, School of Medicine, Department of Neonatology,
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Trabzon, Turkey; cKaradeniz Technical University, School of
Medicine, Department of Clinical Genetics, Trabzon, Turkey;
dKaradeniz Technical University, School of Medicine, Department
of Pediatric Neurology, Trabzon, Turkey

Background: Contiguous gene syndromes are disorders
caused by deletions of genes that are adjacent to one another. It
is caused by partial deletion of Xp21, which includes the genes
responsible for glycerol kinase deﬁciency, congenital adrenal
hypoplasia, Duchenne muscular dystrophy (DMD) and intellectual disability. We report the case of a 14-day-old patient with this
rare disease. Case report: A 14-day-old newborn was referred to
our clinic for scrotal hyperpigmentation. He was born at 40 weeks
of an uneventful pregnancy. His parents were ﬁrst-degree cousins.
Family history was unremarkable. On examination; blood pressure
was 70/39 mmHg and his testes were 2 ml in volume bilaterally
and he had scrotal hyperpigmentation. Laboratory ﬁndings
showed hyponatremia, hyperpotasemia, elevated adrenocorticotropic hormone (485 pg/ml) with cortisol 8.48 mg/dl suggesting
adrenal insufﬁciency. Karyotype was 46,XY. Hydrocortisone and
ﬂorinef treatments were started. When he became 2 months of age,
he was hypotonic and he had high creatine phosphokinase
(2111 IU/l) and high trigliseride (732 mg/dl) levels suggesting
DMD and dystrophin gene deletion was detected. We suspected
contiguous gene deletion syndrome in Xp21 and array CGH study
conﬁrmed the existence of a deletion in Xp21 of the genes
responsible for DMD, glycerol kinase deﬁciency, mental retardation (IL1RAPL1), and the congenital adrenal hypoplasia (gene
DAX1 or NROB1 gene: Xp21.2-21.1). Conclusion: The Xp21
contiguous gene deletion syndrome should be considered in any
infant with adrenal insufﬁciency. Symptoms depend on the size of
deletion and appear almost exclusively in the male gender. Usually
the ﬁrst and most severe are the signs of adrenal hypoplasia.
Measurement of serum triglycerides and creatine kinase activity
are simple screening tests that may facilitate early diagnosis and
appropriate genetic counseling about risks of recurrence in
subsequent offspring.
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Polymorphisms Analyze in Gene CYP21A2 Gene
Associated with Congenital Adrenal Hyperplasia
Mayara Jorgens Pradoa,b, Claudia Maria Dornelles da Silvab,
Tarciana Grandib, Simone Martins de Castroa,c, Cristiane Kopaceka,c,
Maria Lucia Rosa Rossettib
aUniversidade Federal do Rio Grande do Sul (UFRGS), Porto Alegre,
Brazil; bFundação Estadual de Produção e Pesquisa em Saúde
(FEPPS) – Centro de Desenvolvimento Cientı́ﬁco e Tecnológico
(CDCT), Porto Alegre, Brazil; cHospital Materno-Infantil Presidente
Vargas (HMIPV) – Serviço de Referência em Triagem Neonatal
(SRTN), Porto Alegre, Brazil

Congenital adrenal hyperplasia is an autosomal recessive
inborn error of metabolism due to impaired activity of one
enzyme required for cortisol biosynthesis. Steroid 21-hydroxylase
(21OH) deﬁciency is the cause in more than 90% of the patients.
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The 21OH is encoded by the CYP21A2 gene located on the
chromosome 6 in the region known as the RCCX module. Due to
the high homology and tandem-repeat organization of the RCCX
module, this region of the genome is subjected to unequal
crossover events leading to large rearrangements. Different clinical
presentations are classiﬁed in classical form that can be saltwasting (0–1% of enzyme activity) or simple-virilizing (1–5% of
enzyme activity) and late-onset non-classical form (15–60% of
enzyme activity). This work aims to standardization of fast and
cheap molecular techniques to detect CYP21A2 gene polymorphisms in Brazilian newborns from public health network of Rio
Grande do Sul state. First of all DNA extraction was carried by
salting out methodology from peripheral blood of patients with
high dosage of 17-hydroxyprogesterone (21OH enzyme substrate)
on newborn screening, followed by quantiﬁed of total DNA.
CYP21A2 gene was ampliﬁed as Krone et al, 2002. Primers were
designed on Primer 3 software to nested PCR multiplex reaction
for ampliﬁed six regions, followed by SNaPshot reaction to analyze
the 13 SNPs most frequently in Brazilian population. The
standardization of these techniques was validated by sequencing
techniques. For detection large rearrangements was used the
commercial MLPA kit. Blood sample from 235 patients was
collected and standardized the CYP21A2 gene ampliﬁcation and
Nested PCR multiplex. Commercial MLPA kit was already
validated. Standardization process of SNaPshot is still in
development. Therefore, with this work we will be able to do a
population study relating the polymorphisms more present in this
population with their phenotype.
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The Effect of Intrauterine Stress on Leukocyte
Telomere Length in Newborns
Alketa Stefaa, Agaristi Lamprokostopouloua, Anna Kontogeorgoub,
Despina Brianab, Ariadne Malamitsi-Puchnerb, Ourania Tsitsilonisd,
Sarantis Gagosc, Evangelia Charmandaria,e
aDivision of Endocrinology and Metabolism, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece; bDepartment of Neonatology, Athens University Medical School, Aretaieion
University Hospital, Athens, Greece; cDivision of Genetics, Center of
Experimental Medicine and Translational Research, Biomedical
Research Foundation of the Academy of Athens, Athens, Greece;
dDepartment of Animal and Human Physiology, Faculty of Biology,
University of Athens, Athens, Greece; eDivision of Endocrinology,
Metabolism and Diabetes, First Department of Pediatrics, University
of Athens Medical School, Aghia Sophia Children’s Hospital,
Athens, Greece

Background: Telomeres are specialized nucleoprotein
structures located at the ends of chromosomes playing a crucial
role in genomic stability. They consist of tandem repeats of the
noncoding hexameric TTAGGG sequence. Telomere shortening
has been associated with cardiovascular disease, hypertension, type
2 diabetes, atherosclerosis, coronary heart disease and stroke, and
has been proposed as a biomarker for ageing and a prognostic
factor for age-associated diseases. Objective and hypotheses:
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To determine whether decreased or increased intrauterine growth,
representing stressful conditions, affects leukocyte telomere length
(LTL) at birth. Methods: One hundred and ﬁfty nine (nZ159)
full-term newborns participated in the study. Neonates were
categorized as IUGR (intrauterine growth restriction) (nZ18),
LGA (large for gestational age) (nZ12) or AGA (appropriate for
gestational age) (nZ129) based on their customized centiles at
birth. Cord blood was collected for DNA extraction, and LTL was
determined by multiple monochrome quantitative real-time PCR
(MMQRTPCR) and the telomere restriction fragment assay. The
mean LTL for each group of newborns was compared and
correlated with selected anthropometric parameters of the
newborn and the mother. Results: IUGR and LGA neonates did
not have signiﬁcantly shorter LTL compared with the AGA
newborns (IUGR: 12.3G0.46 vs AGA 11.57G0.48, PZ0.28 and
LGA: 11.55G0.42 vs AGA 11.57G0.48, PZ0.98). There was no
correlation between the LTL of the newborn and the mother’s BMI
and age. Furthermore, no statistically signiﬁcant difference in LTL
between boys and girls was noted (boys: 11.52G0.39 vs girls:
12.01G0.42, PZ0.4). Conclusions: IUGR and LGA neonates
have similar LTL to that of AGA neonates. Further studies using
a larger sample size of IUGR, LGA and AGA newborns are
required to conﬁrm whether size at birth and intrauterine stress
inﬂuences LTL.
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Predictive Factors for Premature Pubarche in a Large
Cohort of Italian Children
Paolo Cavarzere, Bojana Caushi, Diego Ramaroli, Rossella Gaudino,
Franco Antoniazzi
Service of Pediatric Endocrinology, Policlinico GB Rossi, University
Hospital of Verona, Verona, Italy

Background: Premature pubarche refers to the appearance of
pubic hair without other signs of puberty or virilization before 8
years in girls and 9 years in boys. The etiology of premature
pubarche is not known. It has been suggested that an early
maturation of the zona reticularis of the adrenal cortex is at the
basis of premature pubarche, leading to an increase of adrenal
androgens to levels that are normally seen in early puberty. In
alternative, in children with normal androgen levels, premature
pubarche might be due to hypersensitivity of hair follicle to steroid
hormones. At present, predictor factors able to identify the
evolution of premature pubarche are not known. Objective and
hypotheses: To evaluate the etiology of premature pubarche in a
cohort of Italian children, and to detect some predictor factors able
to identify the evolution of pubarche. Method: We evaluated all
children born between 2001 and 2014 and referred to Pediatric
Endocrinology Service of our hospital for a premature pubarche.
All of them were submitted to clinical exams to identify the
etiology of premature pubarche. In particular, bone age and
hormonal levels were determined. Results: We identiﬁed 334
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children (F 271, M 63) with premature pubarche. In the 92.5% of
them premature pubarche was idiopathic and in 6.6% it resulted in
a central precocious puberty, while in 0.9% a nonclassic forms of
congenital adrenal hyperplasia was detectable. The only predictive
factor for an idiopathic premature pubarche was the BMI. We
identiﬁed an early maturation of the zona reticularis of the adrenal
cortex by ﬁnding higher DHEAS levels than 40 mg/dl and higher
D4-androstenedione levels than 0.81 ng/ml. Conclusion: In most
cases the premature pubarche was idiopathic, leading to an
increased BMI. Higher values of DHEAS than 40 mg/dl and higher
D4-androstenedione than 0.81 ng/ml suggest that premature
pubarche was progressing.
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Cardiac Function in Pediatric Patients with
Congenital Adrenal Hyperplasia
Christiaan F. Mooija, Milanthy S. Pourierb, Gert Weijersc,
Chris L. de Kortec, Hedi L. Claahsen - van der Grintena,
Livia Kapustad,e
aDivision of Pediatric Endocrinology, Department of Pediatrics,
Amalia Children’s Hospital, Radboud University Medical Center,
Nijmegen, The Netherlands; bDepartment of Pediatrics, Amalia
Children’s Hospital, Radboud University Medical Center, Nijmegen,
The Netherlands; cMedical Ultrasound Imaging Center, Department
of Radiology, Radboud University Medical Center, Nijmegen,
The Netherlands; dPediatric Cardiology Unit, Dana-Dwek
Children’s Hospital, Sourasky Medical Center, Tel Aviv University,
Tel Aviv, Israel; eDepartment of Pediatric Cardiology, Amalia
Children’s Hospital, Radboud University Medical Center, Nijmegen,
The Netherlands

Background: Congenital adrenal hyperplasia (CAH) is
characterized by cortisol deﬁciency and hyperandrogenism. Both
hyperandrogenism and treatment with supraphysiological doses of
glucocorticoids may cause unfavorable changes in the cardiovascular risk proﬁle of CAH patients. Data on the cardiac function in
CAH patients is scarce. Objective and hypotheses: To evaluate
the cardiac function in pediatric CAH patients. Method: The
cardiac function of 27 pediatric CAH patients, aged 8–16 years,
was evaluated by conventional echocardiography and 2D
myocardial strain (rate) imaging. Results were compared to a
selected cohort of 27 age and gender matched healthy controls.
Data on hydrocortisone dosage in CAH patients were collected.
Blood was withdrawn in CAH patients to evaluate 17-OHprogesterone and androstenedione concentrations. Results: Left
ventricular parameters (IVSd, LVIDd, LVIDs, EF and FS) are
normal in all CAH patients, and do not differ from controls. In
contrast, LVPWd is signiﬁcantly lower in CAH patients compared
to controls (5.55 vs 6.53 mm; PZ0.009). The LVPWd Z-score is
signiﬁcantly lower in CAH patients yet within the normal range
(K1.12 vs K0.35; PZ0.002). LV mass and LV mass index are
normal and comparable in both patients and controls. Isovolumetric relaxation time is signiﬁcantly lower in CAH patients (49 vs 62 ms;

Poster Presentations

PZ0.003). No associations were found between left ventricular
parameters and BMIS SDS, hydrocortisone dose, androstenedione
and 17-OH-progesterone, respectively. Global longitudinal, radial
and circumferential strain were normal compared to controls.
Global radial strain rate was signiﬁcantly higher compared to
healthy controls (2.58 vs 2.06 1/s). Time to peak global
longitudinal, radial and cicumferential strain did not differ
between CAH patients and controls. Conclusion: Cardiac
evaluation of pediatric CAH patients showed no signs of left
ventricular hypertrophy or ventricular dilatation. We found a
thinner LVPWd in CAH patients, this ﬁnding was not associated
with treatment or hyperandrogenism. A shorter isovolumetric
relaxation time in CAH patients suggested increased left atrial
pressure.
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Evaluation of the Combination of Anti-androgen
and Anti-estrogen Treatment in Classical Congenital
Adrenal Hyperplasia in Boys: Retrospective Study of
11 Cases
Christine Lefevre, Jacques Weill, Harmony Mazoyer, Maryse Cartigny
Pediatric Endocrinology Lille University Hospital, Lille, France

Background: Final height (FH) is reduced in congenital
adrenal hyperplasia (CAH), due both to overtreatment by
hydrocortisone therapy and to advanced epiphyseal closure linked
to hyperandrogenism by Hydrocortisone therapeutic insufﬁciency.
Objective and hypotheses: To evaluate the efﬁcacy and safety
of the addition of an androgen receptor competitor and an
aromatase inhibitor to reduced hydrocortisone doses. Method:
Retrospective study. Eleven boys (chronological age 9.4G1.6
years, bone age -BA- 12.3G1.6 years, initially predicted ﬁnal
height –IPFH- K1.5G1.3 SDS) were administered a treatment
combining hydrocortisone (6 mg/m2/d instead of 15.6G9.9
mg/m2/d previously), Testolactone (40 mg/kg/d) and later letrozole
(2.5 mg/kg/d) and ﬂutamide (10 mg/kg/d). The additive treatment
was stopped when statural age Z bone age or when bone age was 14
years. The average chronological age at the end of the treatment was
13.2G2 years. FH or near FH (NFH) were observed. Results: FH or
NFH were 171.3G6.6 cm (K0.7G1.1 SDS). FH or NFH minus
IPFH was 0.9G0.6 SDS. No hepatic nor renal side effect were
observed. Hydrocortisone dose reduction did not result into any
sign of adrenal insufﬁciency and bone mineral density remained
normal in 4/11 studied patients. 6/10 patients developed testicular
adrenal rest tumours. Among four patients investigated at the end
of treatment, three suffered from severe semen abnormalities.
Conclusion: The addition of anti-androgen and aromatase
inhibitor to Hydrocortisone treatment has improved the prognosis
of FH in male CAH patients. The combined treatment can be
considered as generally safe, excepted for a presumption of impaired
fertility. However, it must be taken into consideration that included
patients are the most affected ones. Notwithstanding ethical issues,
subsequent randomized studies are theoretically needed to evaluate
precisely the accountability of the additive anti-androgen and antiestrogenic treatment in most severe CAH.
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Ovarian Cysts in a 46,XX Patient with Congenital
Lipoid Adrenal Hyperplasia and with Spontaneous
Puberty
Irina Kopylova, Elizaveta Orlova, Irina Yarovaya, Maria Kareva,
Valentina Peterkova
Endocrinology Research Centre, Moscow, Russia

Background: Congenital lipoid adrenal hyperplasia (CLAH)
is the most severe form of congenital adrenal hyperplasia,
characterized by lack of synthesis of all kinds of steroids in
adrenals and gonads due to defects in gene of Steroidogenic Acute
Regulatory protein (StAR). 46,XX patients can have a spontaneous
puberty due to residual estrogen synthesis by a StAR-independent
pathway in ovary. Development of ovarian cysts may be derived
from persistent anovulation and impairment of ovarian StARindependent steroidogenesis by lipoid deposition. Case report:
We report a 13-years-old 46,XX patient with CLAH, which
presented a spontaneous puberty and enlarged policystic ovaries.
A congenital adrenal insufﬁciency was diagnosed due to
hyponatremia, hyperkalemia and hyperpigmentation at 3 weeks
after birth. She was successfully treated with hydrocortisone and
ﬂudrocortisone. The decreased level of all steroid hormones was
determined by multisteroid analysis. Two heterozygous mutations
(466delG and W245X) were detected in the StAR gene. Brest
development was observed at the age of 11. It progressed to the
Tanner stage 4 by 13.5 years old, but no pubic and axillary hair was
observed. At the age of 13 giant cyst in the right ovary (200 cm3)
was revealed by ultrasound, which was successfully treated with
cyclic progesterone therapy. Estrogen therapy was not prescribed
because of normal gonadotropins and estradiol levels (Table 1).
After 5-month of treatment with progesterone the increase of LH
level (20.9 U/l) was detected and enlarged polycystic ovaries was
revealed by MRI (right ovary 38!35!38 mm; left ovary 35!
28!36 mm). The combined therapy with estrogen and progesterone was started. Conclusion: Ovarian cysts can be seen in
46,XX CLAH patients at puberty. Replacement therapy with
estrogen and progesterone can prevent the ovarian cysts
formation. The long-term follow-up is necessary in female patients
with CLAH.
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Bone Health Index in Children and Adolescents with
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Introduction: Patients with congenital adrenal hyperplasia
(CAH) require life long glucocorticoid (GC) therapy. In CAH, the
adverse effect of GC on bone health (BH) may be counteracted by
the effect of modest elevations in adrenal androgens. Aim: To
examine relationships between BH index (BHI) SDS, calculated by
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Table 1. Clinical and Laboratory data of female patients with CLAH (for abstract P2-P50)

Age

Tanner slage

11 years

Brest 2
Pubis 1
12 years
Bresl 3
Pubis 1
13 years
Bresl 3
Pubis 1
13.5 years Brest 4
Pubis 1

LH, U/l

FSH, U/l

Estradiol,
pmol/l

0.2
(1.5–4.1)
0.6
(2.0–6.3)
5.89
(2.0–6.3)
20.9
(3.2–9.8)

5.3
(1.0–10.8)
3.2
(1.5–12.8)
4.16
(1.5–12.8)
10.1
(1.5–11.7)

45
(35–90)
40
(50–220)
221.9
(50–220)
101.7
(80–330)

BoneXpert on bone age (BA) x-rays, BA, hydrocortisone (HC)
dose (mg/m2 per day), and mean 17-hydroxyprogesterone (17OHP) concentration on 24 h blood spot proﬁle. Methods:
Retrospective study of data collected during annual review. Data
were analysed in two age groups: !10 years and R10 years. BA
was reported according to Tanner Whitehouse II reference data.
Results: Data were available for 22 (11M) patients, age 10.7G3.4
years. Results are reported in Table 1. BA was advanced in both age
groups. BHI-SDS was !K1.5 in four subjects (18%). BHI-SDS
was not related to either HC dose or 17OHP concentrations. BHISDS correlated positively with chronological age and BA advance
(BA – chronological age) in age !10 years, rZ0.48 and rZ0.35
respectively, and with BA for all patients (rZ0.55, P!0.0001).
Conclusion: As anticipated, we observed modest BA advance,
consistent with modestly elevated 17OHP concentrations. BHI
SDS was !K1.5 SDS in 18% of patients, suggesting a negative
effect of HC persists despite the protective effect of elevated
androgens. These relationships may be more evident in a larger
cohort of patients. The clinical signiﬁcance of this observation, if
any, is unknown. However, osteoporosis in adult patients with
CAH is reported (1) and this observation deserves further
evaluation in a larger cohort, studied prospectively. Reference:
1. Paula et al. 2008 Eur J Endocrinol 158 879–887.
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Ovaries, cm3

Progesterone (P)
or estrogen (E)
treatment

Ovarian cyst 1.8 cm

–

Ovaries volume 4.5 cm3

–

Ovarian cyst 200 cm3

P

Polycistic ovaries 21.6–26.2 cm3 ECP

Background: Adrenal incidentalomas(AIs) are adrenal masses
discovered occasionally by radiological evaluation in the absence
of clinical features of adrenal disease. Clinical evaluation is
important in patients with AIs. AIs are bilateral (10–15%);
manifest as nonfunctioning cortical adenomas (70–80%), pheochromocytomas (1.1–11%), subclinical Cushing syndrome (5–
20%), primary aldosteronism (1–2%), primary adrenocortical
carcinomas (!5%) and metastases (2.5%). AIs are relatively rare
in children. Case presentation: MRI of the heart of a 14-year-old
girl with cardiac arrhythmias revealed a mass in the right adrenal
gland (RAG). Personal and familial medical histories were
unremarkable. She had normal growth, completed puberty and
had regular menstruations. She had no symptoms apart from
arrhythmias which presented in 24-h Holter monitoring as
ventricular bigeminy and trigeminy. Blood pressure, biochemical,
hematological evaluations were normal. Pituitary gland (PG)
hormonal investigation was normal. Normal serum cortisol
concentrations were found following a circadian rhythm. Free
cortisol and vanillylmandelic acid levels in a 24-h urine collection
were normal. Retroperitoneal space MRI revealed a mass (10.5 cm,
with solid and cystic parts) in the RAG, which presented an
inhomogeneous enhancement after the intravenous administration of the paramagnetic contrast agent; it was in contact
without invasion to the inferior vena cava; there were no signs of
lymphadenopathy in the upper abdomen. MRI of brain,
hypothalamus and PG was normal. Whole-body I-123-metaiodobenzylguanidine scintigraphy scan revealed a normal distribution
of the radioiodinated drug in heart, liver and salivary glands,
without uptake from the lesion under investigation. Removal of
the RAG and the lesion was performed. Pathology revealed an
encapsulated nonfunctioning adrenal cortical adenoma without
signs of malignancy. Conclusion: The incidence of AIs increases
even in children because of improved imaging and the use for
nonspeciﬁc symptoms. Incidentalomas should be differentially
diagnosed from malignancies. Surgery is indicated for secretory

Table 1. (for abstract P2-P51)
Patients (gender)
Age range

(episodes)

BA-chronological
Age (years)

BA (TWII score)

age (years)

BHI SDS

Mean 17OHP

Hydrocortisone

(nmol/l)

(mg/m2 per day)

!10 years

12 (7M:5F)(20)

6.9 (3.15–9.93)

11.1 (6.39–14.3)

3.47 (K1.9 to C6.82)

K0.65 (K4 to C2.3)

30.2 (4–147.2)

10.4 (7.5–16.6)

R10 years

15 (8M,7F)(31)

12.75 (10.2–17.5)

14.9 (9.22–18.1)

2.06 (K1.6 to C5.14)

K0.3 (K2.9 to 2.5)

23.9 (0K230.3)

10.0 (5.8–17.3)

Data are reported as median (range).
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tumors and those with increased dimensions or radiological
features for malignancy.
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Final Height in Congenital Adrenal Hyperplasia:
A Retrospective Study
Mariana Martins, Ana Reis-Melo, Filipa Espada, Marcelo Fonseca
Hospital Pedro Hispano, Matosinhos, Porto, Portugal

Background: A compromised ﬁnal height (FH) is a concern in
patients diagnosed with congenital adrenal hyperplasia (CAH).
The lack of achievement of the genetic target height (TH) can be
attributed to treatment with high doses of corticosteroids and high
levels of adrenal androgens. Despite the emergence of new
therapeutic modalities such as the use of anti-androgens and
growth hormone it has been shown that a favorable FH can be
achieved with careful use of corticosteroids. Objective and
hypotheses: Evaluate the FH in patients with CAH comparing it
with the TH, using z-scores (zFH and zTH) from the World
Health Organization height-for-age Child Growth Standards.
Method: Retrospective study with review of clinical processes.
Results: The study included 23 patients who had already reached
the FH: 10 classical forms (seven salt losers and three simple
virilizing) and 13 non-classical forms. Eight of our patients were
male. All had been treated with corticosteroids, 8 of them started
the treatment in the neonatal period and in the remaining patients
the average age of onset of treatment was 10.6 years. In 20 patients
it was possible to obtain the TH, the median being (Perc 25;
Perc 75) K0.92 (K1.29, K0.14). The median (Perc 25; Perc 75)
FH was K0.76 (K1.52, 0.44) and corrected ﬁnal height (zFH zTH) was 0.09 (K0.17; 0.56). There was no signiﬁcant difference
in corrected ﬁnal height between classical and non-classical forms.
Conclusion: The authors were able to conclude that, in their
sample, although the FH was inferior to the average height in
general population, the majority of patients achieved their genetic
potential for height. Differences in bone age, time of diagnosis and
early initiation of treatment can be key factors in the ﬁnal height
outcome, however the use of corticosteroid therapy alone allowed,
in this sample, the achievement of the TH.

Background: Hyperandrogenism in children is associated
with excessive adrenal or gonadal androgens secretion. The most
common causes of androgens hypersecretion are PCOS, adrenal
tumors, Cushing’s syndrome, CAH, and gonadal virilizing tumors.
Within the last 15 years single case-reports of hyperandrogenism
in female patients with congenital porto-systemic shunts were
described in literature. The mechanism of such coincidence is
unknown but the role of hyperinsulinism, impaired androgens
liver metabolism due to escape of some part of hormones via shunt
from portal to systemic circulation are mentioned. Objective and
hypotheses: A 12-year old girl with increasing hyperandrogenism was admitted to Endocrinology Clinic. On examination:
hirsutism (13–14 pts in Ferriman-Gallwey scale), severe acne,
clitoromegaly and low-pitched voice were noted. On anamnesis, in
this patient congenital liver ﬁbrosis with mild portal hypertension
was observed. At the age of 11 she underwent surgery because of
pancreas tumor – histopathological examination revealed solid
pseudopapillary tumor (Gruber-Franz Tumor). Method: Laboratory tests and imaging. Results: On laboratory tests we found
elevated concentration of testosterone – maximum 2402 pg/ml
(n!950 pg/ml) and androstenedione – maximum 622 ng/dl
(n!470 ng/dl), whereas dehydroepiandrosterone sulfate was
within normal range. In steroid urinary proﬁle augmented
excretion of androgen’s metabolites was present. In dexamethasone suppression test adrenal androgens and cortisol were fully
suppressed but partial testosterone and androstenedione suppression were found. This suggested an ovarian contribution in
androgen overproduction. Oral glucose tolerance test revealed
hyperinsulinemia (0 0 -40 uIU/ml, 120 0 -239 uIU/ml) with impaired
glucose tolerance. Serum ammonia concentration was also
elevated K120–180 mg/dl (normal range 20–80 mg/dl). Diagnostic
imaging – brain and abdominal MRI didn’t show any changes. In
abdominal angio-CT examination we found porto-systemic shunt
– persistent umbilical vein connecting portal with femoral vein.
Conclusion: Taking under consideration clinical and diagnostic
ﬁndings, absence of hormonally active lesion in our opinion
hyperandrogenism in this case may be related with congenital
porto-systemic shunt, similarly to cases previously described in
literature.
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Introduction: In the pediatric age group, the incidence of the
adrenocortical cancer (ACC) is 0.2%. The effective treatment is
surgical resection. The only medical option is mitotane but it has
negative effects on steroidogenesis. The difﬁculty in the management of mitotane therapy is discussed in this case. Case report:
An 1110/12 years-old boy was referred with A 5 cm diameter solidhypoecoic mass observed by sonography in the left surrenal
region. The physical examination was all normal at presentation.
His pubertal stage was Tanner grade 3. His clinical ﬁndings were
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normal. In the adrenal hormone proﬁle, DHEA, androstenedion,
total testesterone (TT) elevated while the others (11-deoxycortisole, 17-OH progesterone, cortizole) were normal. His plasma
renin activity and aldesterone were normal. Analysis of 24-h urine
specimen revealed high cortisole levels. The case was diagnosed as
grade 3 ACC and treated via surgical resection. Postoperatively
chemotherapy, mitotane and hydrocortisone treatments were
started. In the ﬁrst month of the treatment hormonal proﬁle was
all normal but TT levels started to increase (O1500 ng/dl) at
second month. In the follow-up, height growth stopped and
bilateral gynecomasty developed. Magnetic resonance imaging and
pozitron emission tomography scans and scrotal US were negative
for recurrance or metastases at 6 months. The clinic was diagnosed
as hypergonadotropic hypogonadism (HH) due to mitotane
treatment. The follow-up of the case is continuing. Discussion:
Mitotane treatment leads to HH via reducing the gonadal
steroidogenesis. Additionally, treatment increases the levels of
sex-hormone binding globuline and decreases the activity of 5-alfa
reductase that results with high levels of testesteron. In our case the
testosterone levels were high but free androgen index was normal.
The high levels of testesterone can be the result of metastase,
recurrance or mitotane treatment adverse effect. This is a
struggling problem in the management of mitotane therapy.

in the JIA patients. We did not ﬁned signiﬁcant differences in the
metabolites ratios that reﬂects changes in the enzymatic activity.
The most signiﬁcant reduction in JIA patients were 17OH
pregnenolone metamolites. Conclusion: Perior to Enbral treatment almost all adrenal metabolites in the urine are signiﬁcatly low
mainly due to the active inﬂamatory proces. Immidiatly after the
treatment many matabolaites raised to normal valalues as found in
the contol group. We could not ﬁned differences in metabolites
ratios that reﬂects changes in adrenal enzymes activity. Blocking
TNFa imidiatly restors adrenal function in JIA.
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False-Positive Increases of Steroid Hormone
Precursors Mimicking 11b-Hydroxylase-Deﬁciency
in a Preterm Infant
Alena Weltersa, Wulf Röschingerb, Julia Franzela, Hemmen Sabira,
Ertan Mayatepeka, Thomas Meissnera, Sebastian Kummera
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Background: Juvenile idiopathic arthritis (JIA) is the most
common rheumatic disease seen in children. The systemic features
of JIA are mediated by cytokine products of an activated immune
system. Recent studies showed that the median level of urine
cortisol in active JIA patients is signiﬁcantly lower than remission
period and control groups. Objective and hypotheses: One of
the najor drugs in JIA is TNFa blocker (Enbrel). The aim of the
study was to evaluate adrenal metabolaites production and adrenal
enzymatic activity by using urine GC-MS analysis before and after
Enbrel. Method: Eleven JIA patients were enrolled into the study,
eight female and three male, age 12G6.2 years (range 3–21 years).
The average disease duration was 6.3G5.2 years (range 1.6–18
years) and the duration of Enbrel reatment was 3G2.8 years
(range 6 months to 10 years). The patients were treated once
weekly with Enbrel injection (0.8 mg/kg). Age and sex-matched
healthy controls were matched to each patient. Patients were not
treated with corticosteroids in the preceding 3 months. Results:
Of the 35 metabolites measured, 23 were signiﬁcantly lower in JIA
patients before Enbrel treatment compared to healthy control
group. One day after the injection 30 metabolites normalized and
were similar to the control group. only ﬁve metabolites were lower
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Background: In premature and small-for-date infants,
immature adrenal enzyme activity, adrenal stress responses and
impaired hepatic clearance may lead to mild to moderate falsepositive increases of steroid hormone precursors. This complicates
screening programs for congenital adrenal hyperplasia (CAH) in
these patients. Objective and hypotheses: We present a preterm
female infant (born at 33 weeks of gestation) who’s newborn
screening 55 h after birth revealed abnormally high concentrations
of 17a-hydroxyprogesterone (176 nmol/l, ref. !88 nmol/l).
Subsequent ‘second tier’ steroid hormone proﬁle analysis was
suggestive for 11b-hydroxylase deﬁciency, the second most
common form of CAH (11-desoxycortisol 962 nmol/l, ref.
!17 nmol/l; androstendion 129 nmol/l, ref. !17.8 nmol/l).
Methods and results: Further detailed workup did not reveal
any clinical features of androgen or mineralocorticoid excess, such
as virilization or hypertension, at that time. Additional conﬁrmatory blood samples were collected, and hydrocortisone treatment
was initiated. Unexpectedly, all subsequent blood samples revealed
a normal steroid hormone proﬁle, and sequencing of the coding
region of 11b-hydroxylase (CYP11B1) was normal. Re-analyses of
the initial screening blood sample conﬁrmed previous abnormal
results. A confusion of patient’s and sample identity as well as druginduced 11b-hydroxylase-inhibition (i.e. etomidate exposition) was
excluded. Hydrocortisone replacement therapy was ceased, and
an ACTH stimulation test that was performed 8 weeks later was
normal. Conclusion: Mild and unspeciﬁc increases of different
steroid hormone precursors are well known in preterm and smallfor-date infants. However, some patients may present with
excessive false-positive increases of steroid hormone precursors,
transiently completely mimicking a speciﬁc adrenal enzyme
deﬁciency. This has to be taken into consideration when
interpreting steroid hormone proﬁles of such patients.
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Isthmic Spondylolisthesis in a Pre-pubertal Boy with
Congenital Adrenal Hyperplasia During Aromatase
Inhibitor Treatment
Nadya Jaimes Fajardo, Maria Clemente, Garcia Fontecha,
Diego Yeste, Ariadna Campos
Hospital Vall d Hebron, Barcelona, Spain

Background: The aim of therapy in patients with congenital
adrenal hyperplasia (CAH) is to use glucocorticoid doses as low
as possible to achieve adrenal suppression. Both chronically
increased androgen secretion and increased glucocorticoid
exposure may adversely affect adult height and in some patients
this therapeutic balance is difﬁcult to achieve. In these particular
cases aromatase inhibitors (AI) could be indicated with de aim to
reduce glucocorticoid doses avoiding the subsequent increase of
bone age. However, potential safety concerns of the inhibition of
oestrogen biosynthesis should be taken into account since some
publications report negative effects on bone physiology. Case
report: A 6 year-old boy with CAH was diagnosed at 2 years of
age: with pubic hair and bone age of 8 years according to Greulich
and Pyle. He required high hydrocortisone dosages (20 mg/m2
BSA per day) to suppress excessive androgen secretion with
consequent slowing of growth velocity (K6.2 S.D.). At four years of
age, treatment with AI (anastrazole) was considered. Two years
after the start of AI therapy the diagnosis of isthmic spondylolisthesis was made by X-ray. The patient did not report lumbar pain or
movement limitation. Discussion: Spondylolisthesis has not been
previously described with anastrazole treatment and is not
pathologically related to changes in vertebral morphology that
have been reported with AI. However, the spondylolisthesis was
weird of the age of our patient since his height and weight were
insufﬁcient to cause mechanical stress. These ﬁndings led us to
consider the pathological role of anastrazole. Conclusion: Use of
anastrazole therapy, particularly in prepuberty may predispose to
vertebral changes. We recommend the use of anastrazole with
serial evaluation of vertebral morphology by X-ray and orthopaedic evaluation, before and during treatment.
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Background: There is a paucity of information on the
utilisation of hospital services by children and adolescents with
adrenal insufﬁciency (AI) and hypopituitarism. Objective and
hypotheses: To determine the number of episodes of hospitalisation in children with adrenal insufﬁciency (AI) and hypopituitarism in Australia, and to analyse trends in these admissions.
Method: An analysis of all admissions to Australian hospitals in
patients aged 0 to 19 years with AI and hypopituitarism over a 14
year period using an administrative database. Crude rates were
calculated overall and for the age and sex speciﬁc groups. Poisson
regression models were used to assess the signiﬁcance of the
observed differences. Results: There were 3786 admissions for
treatment of AI and hypopituitarism in patients aged 0–19 years,
corresponding to an average admission rate of 48.8/million/year.
Hypopituitarism comprised 40.1% of the admissions and 22.2%
were for congenital adrenal hyperplasia (CAH). There were 470
(12.4%) admissions for an adrenal crisis (AC) and the incidence
of adrenal crises increased signiﬁcantly over the study (P!0.01).
Overall, admission for AI was comparable between the sexes
and 40.1% of the admissions were for children aged 0–4 years.
Admission rates for AI, hypopituitarism, CAH and ‘Other and
unspeciﬁed causes’ of AI were highest among infants and
decreased with age. Admissions for Primary AI increased
signiﬁcantly with age. Males had higher rates of admission for
hypopituitarism (P!0.01) but females had signiﬁcantly rates of
admission for CAH and ‘other and unspeciﬁed causes’ of AI.
Conclusion: In the age group 0–19 years, admissions for the
combined causes of AI decreased with age, males had higher rates
of admission for hypopituitarism and females had higher rates of
admission for CAH and ‘other and unspeciﬁed causes’ of AI.
Adrenal crises increased over the study.
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A Case of Cushing’s Syndrome Due to Adrenocortical
Adenoma with Pubarche and Obesity
Fatih Gurbuza, Atilla Cayirb, Esra Karakusc, Rabia Demird,
Fatma Demirela, Emrah Seneld
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Hematology and Oncology Training and Research Hospital, Clinic
of Pathology, Ankara, Turkey; dAnkara Pediatric Hematology and
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Background: Adrenocortical tumors in childhood represent
very rare about 0.2% of all pediatric malignancies. Cushing’s
syndrome (CS) is characterized by clinical features caused by
autonomous excessive glucocorticoid production from adrenal
cortex. In ACTH-independent CS, the most common cause is
unilateral cortisol-producing adrenocortical adenoma. Objective
and hypotheses: Fifteen months old girl was admitted with
gradually gain weight, pubarche, and acne of the face since
ﬁve months. There was no history of using drugs which contain
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steroid. Length was 74.4 cm (K1.31 SDS), weigh was 13.2 (2.16
SDS), moon facies, buffalo hump, facial plethora with acne on her
forehead and cheeks. Her pubic stage was 3. In laboratory, glucose
(fasting) 93 mg/dl, insulin (fasting) 24.99 mIU/ml, total testosterone 76 ng/dl, cortisol (morning) 37.69 mg/dl, ACTH (morning)
5.04 pg/ml, cortisol (evening) 30.4 mg/dl, ACTH (evening)
5.32 pg/ml, DHEA-SO4 238 pg/ml, sodium 138 mmol/l, potassium 4.53 mmol/l, WBC 20.8!103/ml, RBC 5.05!106/ml,
hemoglobin 15.3 g/dl, and platelet 391!103/ml. After evening
dexamethasone implementation, cortisol (morning) was
29.36 mg/dl. In magnetic resonance imaging identiﬁed pronounced
thickening and nodularity in lateral crus of left adrenal gland.
Results: Patient was diagnosed with Cushing’s syndrome due to
adrenocortical tumor and administered laparoscopic left adrenalectomy. The removed mass was consistent with adrenal adenoma
histologically. Postoperative fourth day control Cortisol (morning)
4.73 mg/dl, ACTH 18.7 pg/ml, and DHE-SO4 !15.0 pg/ml.
Conclusion: In adrenocortical tumors, distinguishing to adrenocortical cancer and adenoma is difﬁcult. Herein we represent a rare
case of CS because of adrenocortical adenoma with clinical
features of excessive glucocorticoid production.

hyperplasia. Laboratory data conﬁrmed adrenocorticotropic
hormone-independent Cushing’s syndrome with plasma cortisol
975 ng/ml. The baby girl underwent bilateral adrenalectomy at
40 days. Medical treatment included glargine insulin (3–4 units/d)
and propranolol (40 mg/d), which allowed the control of
hyperglycemia, hypercalcemia, hypertension and cardiomyopathy.
The baby received 10 mg/d hydrocortisone, 50 mg/d ﬂudrocortisone and 1 g/d ClNa. Transaminases normalized, while gammaGT remained O1000. Mild hyperthyroidism (treated with 5 mg/d
carbimazole), failure to thrive, large-café-au-lait spots appeared
during the 3rd month of life. A mosaic activating GNAS gene
mutation was found on DNA extracted from blood cells and the
adrenals. Conclusion: Although the interpretation of mosaic
multi-organ involvement is difﬁcult in a sick baby, current disease
evolution supports the efﬁcacy of propanolol to control some of.
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Final Height Data in a Cohort of Patients with
Congenital Adrenal Hyperplasia Treated with
Tailored Doses of Hydrocortisone
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Severe Neonatal Cushing Syndrome with Multi-Organ
McCune Albright Manifestations
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Background: Reports of Cushing syndrome during the ﬁrst
month of life are rare. Mortality is high, despite medical
(metyrapone) or surgical (adrenalectomy) treatment. Objectives:
To report a new neonatal case of Cushing due to McCuneAlbright
syndrome (MAS). Patient and results: Although a healthy
baby at age 10 days, a newborn girl presented with sudden
manifestations within the following 2 weeks: facial and truncal
plethora, severe hypertension, cardiomyopathy with ventricular
hypertrophy, hyperglycemia (15 mmol/l), elevated transaminases
(around 200 UI/l), major hypercalcemia (3.7 mmol/l), bone
dysostosis (left femur, forearms), and large bilateral adrenal

aGreat Ormond Street Hospital, London, UK; bUniversity College
London Hospitals, London, UK

Background: Patients with congenital adrenal hyperplasia
(CAH) are glucocorticoid deﬁcient and require cortisol replacement to maintain homeostasis and prevent adrenal crises.
Hydrocortisone dosing needs to be individualized because of
variable cortisol clearance rates. Patients are thus prone to be
either over or undertreated, both of which compromises ﬁnal
height. Objective and hypotheses: Performing 24-h cortisol
proﬁling serially may allow for more accurate titration of
hydrocortisone dosage, resulting in a possible improvement in
ﬁnal height. Method: Paediatric patients with CAH due to 21
hydroxylase deﬁciency were retrospectively recruited from a single
tertiary centre between 1990 and 2015. We included those patients
who had reached their ﬁnal height and had had at least two serial
24-h cortisol proﬁles performed. Results: We identiﬁed 50
children, 34 children (7 M) had neonatal onset CAH whilst 16
(8 M) had late onset simple virilising disease. Their ﬁnal heights

Table 1. (for abstract P2-P62)
Final Height (SD)
(cm)
Neonatal onset
CAH Boys
Neonatal onset
CAH Girls
Late onset
Simple virilising boys
Late onset
Simple virilising girls
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Mean adult height
SDS (SE)

Mid-parental
height SDS (SE)

Mean
BMI (kg/m2)

Mean HC dosages
(mg/m2 per day) (SD)

170G5.0

K0.98G0.37

K0.92G0.35

26.0G2.6

13.95G2.86

160G5.2

K0.57G0.11

0.96G0.12

24.7G8.2

14.55G2.88

168G6.7

K1.17G0.42

K1.4G0.50

30.0G12.6

13.79G3.20

165G8.2

0.24G0.28

0.03G0.08

25.6G3.3

10.50G2.80
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were compared to mean adult height of the population (British
1990 growth reference centiles published by Cole et al) and mid
parental height. The mean of hydrocortisone dose prescribed from
3 to 18 years of age was lower than that previously reported in an
ESPE survey. Conclusion: Apart from late onset virilising boys,
ﬁnal height lies within one SDS from mean adult height of the
population and the mean mid-parental height, and BMI is close to
normal range. These results are encouraging compared to previous
similar cross sectional studies and afﬁrm that cortisol proﬁling
may optimise dosing with better control of CAH and improved
ﬁnal height.
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The Evolution of Bone Age in Girls with Premature
Adrenarche
Chrysanthi Marakaki, Sophia Theodoropoulou, Dimitrios
T Papadimitriou, Eleni Dermitzaki, Anastasios Papadimitriou
Paediatric Encocrinology Unit, Third Department of Paediatics,
University of Athens, “Attikon” University Hospital, Athens, Greece

Background: In premature adrenarche (PA) children bone age
(BA) may be greater than chronological age (CA), however ﬁnal
height is usually within target height (TH). Objective and
hypotheses: Aim of the study was to evaluate the evolution of BA
in girls with PA. Method: We studied retrospectively the ﬁles of
60 girls with PA followed in our unit. Anthropometric data and
Tanner pubertal status were determined in each visit and BA was
evaluated in 12-month intervals. Predicted adult height (PAH),
estimated at presentation and at last visit, was compared to TH.
Results: Mean follow-up time was 3.6 years. At presentation,
mean age (S.D.) was 6.55 (1.0) years, Height SDS 0.868 (1.0),
BMISDS was 1.23 (1.1) and BA was C1.13 (0.86) years greater
than CA. 19/60 girls (31.7%) were obese (BMISDSO2). PAH at
presentation was 0.454 SDS less, whereas at the last visit (3 years
later) was 0.244 less than mean parental height (TH). We
subdivided the PA girls, according to baseline DBA-CA, into
three subgroups. Group 1 (DBA-CA !1 year) consisted of 21 girls
(35%) with age at presentation 6.36 (1.17). BA increased from
C0.36 (0.46) at baseline to C1.12 (0.75) years, at year 3, P!0,001.
In Group 2 (DBA-CA O1 but !2 years) consisted of 30 (50%),
mean age 6.49 (1.0), no statistical difference in BA evolution was
noted. Group 3 (DBA-CA R2 years), consisted of nine girls (15%),
mean age 7.18 (0.6), BA decreased from C2.49 (0.35) to C1.38
(0.59), at year 3, P!0.001. Conclusion: The majority of PA girls
present advanced BA. It seems that the norm for BA in PA girls is
to be advanced by about one year. Girls with DBA-CA !1 year or
R2 years are expected to present in the next 3 years after
diagnosis, an increase or decrease in BA advancement, respectively. The evolution of BA resembles to the statistical phenomenon
of regression to the mean, only that the mean is one year BA
advancement. The latter could be attributed to the above average
height of PA girls.
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Cushing Syndrome Due to Adrenal Adenoma in an
Adolescent Patient and Successful Treatment with
Laparoscopic Surgery
Bulent Hacihamdioglua, Gamze Ozgurhana, Asuman Guneya,
Bekir Haluk Güvençb
aSuleymaniye

Women Maternity and Child Diseases Training and
Research Hospital, Istanbul, Turkey; bBakirkoy Sadi Konuk Training
and Research Hospital, Istanbul, Turkey

Cushing syndrome (CS) is a rare disease in children associated
with weight gain and stunting of their linear growth. In older
children, pituitary adenomas are a more common cause of CS. The
clinical presentation of CS varies in children such as truncal
obesity, striae, facial plethora, hypertension, and PKOS-like
(polycystic ovary syndrome) feature. Here in we report an
adolescent presented with obesity, short stature and late puberty
but without metabolic syndrome or hirsutism and diagnosed as
unilateral adrenal adenoma. A 15 years-old female patient
evaluated for stature. There was a history of weight gain and
stunting of her linear growth especially last three years. When
examined she had a facial plethora, abdominal obesity, nonspeciﬁcally maculopapuler rash on the extremities. Her height
standard deviation score (SDS) was K4.3 (136.6 cm) and relative
body weight was 145% (47.3 kg). Her breasts were at Tanner stage
I with lipomastia. Her bone age was 11 years-old. On laboratory
examinations were revealed that FSH 0.17 mIU/ml, LH
0.05 mIU/ml with low estradiol levels. Plasma testosterone
(101 ng/dl; N: 6–55) and 24-h urinary free cortisol level were
increased (829 mcg/m 2 per day; N!70) with suppressed
adrenocorticotrophic hormone (!5 pg/ml) level. Plasma levels
of androstenodione (0.76 ng/dl; N:!2.0), dehydroepiandrosterone sulfate (57.5 mg/dl; N: 17–350), and 17-hydroxyprogesterone
(0.5 ng/ml; N:!2) were normal. Abdominal imaging showed a
right surrenal mass, which was 3.0 cm axis. Laparoscopic surgery
was performed to resect the mass. Histologically, the neoplasm was
diagnosed as an adrenocortical oxyphilic adenoma. There was a
clinically and laboratory full recovery after surgery. After 6 months
of surgery, her weight loss was 9 kg, and height gain was 4.4 cm.
CS and adrenal adenoma should be kept in mind in patient with
short stature with obese children and late puberty adolescent. All
hormones secreted from the adrenal cortex should be measured in
every patient with an adrenal tumor. Laparoscopic adrenalectomy
is a safe and feasible, method for curative therapy for patient with
surrenal adenoma.

P2-P65

A Novel Mutation of DAX-1 (NR0B1) in a Boy with
X-linked Adrenal Hypoplasia Congenita
Karine Gerstera, Claudia Katschniga, Sascha Wyssb, Anne Kollyb,
Anna Biason-Lauberb, Daniel Konrada
aUniversity Children’s Hospital, Zurich, Switzerland; bUniversity of
Fribourg, Fribourg, Switzerland
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Background: DAX-1 (NR0B1) plays a key role in adrenal and
reproductive development. It interacts with other nuclear
receptors; however, its exact biological role remains unclear. In
men most patients with X-linked adrenal hypoplasia congenita
(AHC) present with acute adrenal failure. To date DAX-1
mutations have been found in more than 100 families or patients
with X-linked AHC. Results: We report the case of a 2.5-year-old
boy who presented with a history of recurrent vomiting and
progressive hyperpigmentation of the skin over 6 months. Finally,
acute adrenal failure with salt loosing crisis was diagnosed and
treated accordingly. Family history revealed sudden death of three
brothers of the mother during infancy. Direct sequencing of PCR
fragments ampliﬁed from genomic DNA of the patient revealed
the presence of a novel hemizygous nonsense mutation, c.870COA
in Exon 1, leading to the formation a premature stop codon.
Conclusion: In any child presenting with isolated vomiting acute
adrenal failure has to be assessed. Furthermore, this report shows a
novel DAX-1 mutation and underlines the importance of genetic
conﬁrmation of the diagnosis to counsel the family and prevent
other fatal outcomes.

Body mass index SDS was directly correlated with height SDS and
bone age SDS. Two NC-CAH cases had a basal 17-hydroxyprogesterone level less than 1.5 ng/ml. Cortisol responses to ACTH
stimulation test were signiﬁcantly lower in NC-CAH cases
compared with the other cases. Conclusion: According to the
results of study, premature pubarche is the problem of girls and
being overweight is a risk factor. Basal 17-hydroxyprogesterone
level O2 ng/ml should be reconsidered in the use of differential
diagnosis of NC-CAH. Due to the suboptimal cortisol response to
ACTH stimulation test, also there is a need for trials to deﬁne
approach to NC-CAH cases with clinical signs in severe trauma
and stress.
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Successful Medical Management of Severe Neonatal
Cushing Syndrome with Metyrapone, Guided by Mass
Spectrometry Monitoring
Amélie Poidvina, Caroline Storeya, Laetitia Martineriea,b,
Karine Braunc, Najiba Lahloud, Juliane Légera,b, Jean-Claude Carela,b
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Clinical-Laboratory Findings of the Cases with
Premature Pubarche and the Value of Acth
Stimulation Test in the Differential Siagnosis
Emine Dileka, Filiz Tütüncülera, Digdem Bezena, Necdet Sütb
aFaculty of Medicine, Division of Pediatric Endocrinology, Trakya
University, Edirne, Turkey; bFaculty of Medicine, Department of
Biostatistics, Trakya University, Edirne, Turkey

Background: Premature pubarche is a diagnosis of exclusion,
and it is a benign period. Non-classic congenital adrenal
hyperplasia (NC-CAH) is one of the most important causes in
the differential diagnosis of premature pubarche. Objective and
hypotheses: In this study it was aimed to evaluate the clinical and
laboratory data, of 75 cases (ﬁve male, 70 female) diagnosed as
premature pubarche. Additionally basal 17-hydroxyprogesterone
levels determined as NC-CAH criteria according to ACTH
stimulation test results were revaluated. Method: Premature
pubarche patients who were admitted to Trakya University
Medical Faculty Pediatric Department, Pediatric Endocrinology
Outpatient Clinic were evaluated. Results: The mean diagnosis
age was 7.2G0.7 years and the female/male ratio was 14/1. Seven
percent of the cases were born small for gestational age and 57% of
the cases were overweight. The cases were divided into three
groups on the basis of 17-hydroxyprogesterone response to ACTH
stimulation test and the groups were compared for the clinical
and laboratory ﬁndings (stimulated 17-hydroxyprogesterone
!4.9 ng/ml, 5–9.9 ng/ml and !10 ng/ml, respectively). Three of
the cases (4%) were diagnosed with NC-CAH. No differences were
found in anthropometric ﬁndings, basal DHEAS, 17-hydroxyprogesterone, androstenedione and cortisol levels among the groups.
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aHôpital Universitaire Robert Debré, Service d’Endocrinologie
Diabétologie Pédiatrique et Centre de Référence des Maladies
Endocriniennes Rares de la Croissance, Paris, France; bUniversity
Paris Diderot, Sorbonne Paris Cité, Paris, France; cCHU AmiensPicardie, Service de Pédiatrie Médicale et Médecine de l’Adolescent,
Amiens, France; dCHU Paris Centre - Hôpital Cochin, Laboratoire
d’Hormonologie spécialisée et métabolisme, Paris, France

Background: Neonatal Cushing syndrome is a rare and severe
condition, mostly associated with the McCune-Albright (MCA)
syndrome. Management options include medical treatment (with
ketoconazole or metyrapone resulting in 11-beta-hydroxylase
blockade) and radical treatment with bilateral adrenalectomy.
Spontaneous regression in late infancy has been reported.
Objective and hypotheses: To report on the outcome of a 14
month-old girl with severe neonatal Cushing syndrome on longterm treatment with metyrapone. Results: The patient was born
with severe growth restriction (-4DS for height and weight) and
initially presented with neonatal hyperglycaemia requiring insulin
treatment during 1 month. At the age of 2 months she was referred
for severe Cushing syndrome with growth arrest, clinical
Cushingoid features, elevated circadian cortisol O 1000 nmol/l
not suppressible by dexamethasone and undetectable ACTH
levels. She showed severe complications including hypertension
requiring three medications, hypotonia and immune depression
resulting in Pneumocystis infection. Medical treatment with
metyrapone, administered by nasogastric tubing was initiated at
the dose of 80 mg every 6 h. The evolution of hormonal markers
by UPLC-MSMS are reported on the table. At the patient’s most
recent visit, at the age of 14 months, hypercorticism was controlled
with catch-up growth, disappearance of Cushingoid features,
normal blood pressure and no clinical hyperandrogenism. Adrenal
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Table 1. (for abstract P2-P67)
Cortisol (nmol/l)
Deoxycorticosterone (pmol/l)
S compound (nmol/l)
Testosterone (nmol/l)

D0

D14

M1

M3

M8

M12

835
108
0.13
0.3

73
1304
206
1.9

105
1163
201
2.6

77
987
107
1.6

169
2730
81
2.1

128
3270
56
0.7

imaging showed bilaterally enlarged adrenals. She had no other
features of the MCA syndrome. A search for activating mutation of
the GNAS gene in PBMC DNA was negative and sequencing of
several genes involved in adrenal function (MC2R, ARMC5,
PRKAR1A) was normal. Conclusion: Long-term treatment of
severe neonatal Cushing syndrome with metyrapone is efﬁcient,
well tolerated and can avoid bilateral adrenalectomy in transient
cases. Mass spectrometry (UPLC-MSMS) for monitoring steroid
changes is needed. This ultra speciﬁc method avoids overestimation of actual levels related to crossreactions between close
molecules of steroids.

asymptomatic with normal hormonal controls. Conclusion: The
genetic study in the child observing the mutation in the VHL, is
identical to that of the father, which supports that this mutation is
associated with unilateral familial pheochromocytoma.
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Exaggerated Adrenarche and Exogenous Obesity:
A Diagnostic Challenge

P2-P68

Marianna Ferreira, Beatriz Semmer, Edjane Queiroz,
Nathalia Brigatti, Claudia Pinheiro, Debora Athayde,
Leandra Steinmetz, Louise Cominato, Hamilton Menezes Filho,
Hilton Kupperman, Nuvarte Setian, Durval Damiani

Family Character Isolated Pheochromocytoma by
Mutation in Vhl gen

Instituto Da Criança Do Hospital Das Clinicas Da Faculdade De
Medicina Da USP, Sao Paulo, SP, Brazil

Concepción Freijo Martı́n, Marı́a Laura Bertholt Zuber, Luis De la
Rubia Fernández, Cristina Naranjo González
Hospital Universitario Marques De Valdecilla, Santander, Cantabria,
Spain

Background: Pheochromocytoma is an uncommon tumor,
producer of Catecholamines and causing hypertension in childhood. It is associated to genetic alterations, generally related with
RET gene disorders. Method: We present the case of a unilateral
familial isolated pheochromocytoma, present in father and son,
carriers of a heterozygous mutation in the VHL gene (c.235C O G;
p.R79G). Case: Male, 9 years-old with history of fever, profuse
sweating, intense headache and 190/120 blood pressure. Family
history: father intervened at 40 years of unilateral pheochromocytoma, without other adjacent pathology. Initial biochemical
data: glucose 82 mg/dl, cortisol 26.7 mg/dl (3.1–22.4), ACTH 15
pg7 ml (10–50), noradrenaline 1188 ug/T (15–80), Vanillylmandelic acid 57.6 mg/T (2–8). Renal ultrasound: identiﬁed a 5.5!
4.4 cm mass with cystic areas, inside right adrenal gland, with
mainly peripheral vascularization. Scintigraphy with I-123 MIBG:
pathological uptake in the right adrenal gland, without affecting
other levels. MRI of abdomen: right adrenal mass with deﬁned
margins and cystic areas inside, this mass mark at the bottom
contour of the liver and upper pole of kidney without signs of
inﬁltration. Normal left adrenal gland. Surgically intervened:
surgically laparoscopy after performing block, ﬁrst alpha, and then
beta adrenergic. Complete tumor resection. Postoperative care: the
child needed important volume contributions, vasoactive drugs
and corticosteroids, which were withdrawing after 24 h. Currently
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Background: The exaggerated adrenarche is an extreme
variant of the maturation of the adrenal cortex, often associated
with hyperinsulinemia and obesity. Hyperandrogenism by
congenital adrenal hyperplasia (CAH) and adrenal neoplasms
are differential diagnoses. Case report: Male, 8 years and 3
months, who came from another service with diagnosis of
Precocious Puberty and Obesity, already being treated with
Leuprolide acetate for 1 year and half. His complaint was weight
gain and growth of body hair since 5 years old. Physical exam:
cushingoid face, weight 52.5 kg (BMI 35.9 – ZZC4.87), height
121.5 cm (zZK1.24), abdominal perimeter 99 cm, acne,
gynecomastia, Acanthosis nigricans, Tanner stage P5G2, testiclesZ3 cm3. Initial exams: Bone age 10 years, ACTHZ43 pg/ml,
cortisolZ7.6 mcg/dl, urinary cortisolZ576 mcg/24 h, reninaZ
1.2 ng/ml per hour, DHEASZ4080 ng/ml, adrenal ultrasound,
abdomen computed tomography and pituitary gland magnetic
resonance image were normal. Lab work-up: 17OHPregnenolone
Z1719 ng/dl e ACTH test results DHEAS T0Z4080 ng/ml,
T60Z4260 ng/ml, Androstenediona T0Z3.2 ng/ml, T60Z
4.6 ng/ml, 17OHProgesterone T0Z0.6 ng/ml, T60Z7.2 ng/ml. It
was suggested the hypothesis of CAH due to 3-Hydroxysteroid
Dehydrogenase, and therapy with corticosteroids was started, but
turned out unsuccessful. Then exaggerated adrenarche associated
with exogenous obesity was the hypothesis, and he started
treatment with Metformin for insulin resistance (HOMA-IR Z
7.1), aromatase inhibitor due to the advanced bone age (BA Z13
years 6 months CI Z10 years 7 months) and GH replacement. The
patient reached the ﬁnal height of 161 cm (zZK1.43), and
remains an outpatient. Conclusion: Although it is a diagnosis of
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exclusion, the exaggerated adrenarche associated with obesity
is becoming more common. However, the diagnosis is still a
challenge.
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Vitamin D Insufﬁciency is Related to Premature
Adrenarche
Onur Akina, Esra Döğera, Aysun Bidecia, Emine Demet Akbaşa, Aylin
Kılınç Uğurlua, Süleyman Tolga Yavuzb, Şehri Elbeğa,
Orhun Çamurdana, Peyami Cinaza
aGazi

University, Ankara, Turkey; bGata, Ankara, Turkey

Background: Vitamin D, mainly important in calcium
phosphate homeostasis and bone health, has been recently
suggested as an important factor in pathogenesis of numerous
chronic conditions such as type 2 diabetes, metabolic syndrome
and polycystic ovarian syndrome (PCOS). Objective and
hypotheses: The aim of this study is to investigate the relation
between PCOS and premature adrenarche (PA), suggested as
predictor of PCOS. Method: A total of 71 girls with PA and 52
healthy girls, as the control group, were consecutively recruited.
Axillar and/or pubic hair development before the age of 8 years
were deﬁned as PA. Bone age and anthropometric measures
including height, weight, BMI were obtained. Levels of androgens,
25 hydroxyvitamin D (25(OH)D), 1,25 dihydroxy vitamin D
(1,25(OH)2D), follicule stimulating hormone (FSH), luteinizing
hormone (LH), fasting plasma glucose and insülin were measured.
Vitamin D insufﬁciency was deﬁned as !20 mg/ml. Results:
There were no signiﬁcant differences between the patients with PA
and control group with in terms of age, birthweight, 1,25(OH)2D,
11-DOCA, LH, FSH, fasting plasma glucose and insulin levels. On
the other hand, bone age, BMI-SDS, HOMA-IR, and androgen
levels were signiﬁcantly higher in patients with PA. Vitamin D
insufﬁciency was determined in 38 patients with PA (38/71) and
in 19 healthy children (19/52). HOMA-IR was signicantly higher
in patients with vitamin D insufﬁciency (PZ0.044). There was
a statistically signiﬁcant correlation between 25(OH)D and
HOMA-IR. Conclusion: Vitamin D level is associated with PA
and insulin resistence (IR) can be suggested as an important factor
in relation between vitamin D insufﬁciency and PA.

adolescence. The purpose of this report is to follow up Cushing
disease patient who presented with osteoporosis, rapid weight
gain, decreased growth rate, and relapsing pituitary adenoma after
transsphenoidal adenomectomy (TSA). Case: A 17-years-old boy
visited our hospital for evaluation of vertebral compression
fracture and obesity. His height was 149.5 cm (K4.1 SDS), body
weight was 63.6 kg (K0.01 SDS), and his BMI was 38.5 kg/m2
(3.0 SDS). He looked a moon shaped face, a buffalo hump,
multiple abdominal striae, truncal obesity, relatively thin limb, and
hypertrichosis. The volume of testis was 8 ml, and Tanner stage of
pubic hair was 3. The Z-score of bone densiometry was K4.3. The
hormone ﬁndings showed high 24-h urinary free cortisol (UFC)
and loss of cortisol’s diurnal rhythm. Also, cortisol was not
suppressed by low dose of dexamethasone, but was suppressed by
high dose of dexamethasone. For the evaluation of the laterality of
the ACTH secretion, the bilateral inferior petrosal sinus sampling
(BIPSS) after injection of corticotropin-releasing hormone (CRH)
was done, resulting in no difference of the peak ACTH levels
between left and right inferior petrosal sinus sampling. However,
the MRI ﬁnding showed only left pituitary microadenoma sized
8 mm. Left hemihypophysectomy was performed by the TSA and
the histological ﬁnding was compatible with pituitary adenoma,
and the immunohistochemistry was positive in ACTH. Transiently clinical improvement was observed, but the follow-up
pituitary MRI ﬁnding showed newly developed right pituitary
microadenoma six months after the left hemihypophysectomy.
We are planning to perform the right hemihypophysectomy.
Conclusion: This case report describes the relapsing Cushing
disease patient presenting osteoporosis, rapid weight gain, and
growth failure. Thus, the need for careful clinical and radiographic
follow-up in surgically ‘cured’ patient should be emphasized in
search for potential progression of relapsing Cushing disease.
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The ımpact of 21 Hydroxylase Deﬁciency on Cardiac
Repolarization Changes in Children with
21-hydroxylase-deﬁcient Congenital Adrenal
Hyperplasia
Hüseyin Anıl Korkmaza, Rahmi Özdemirb, Mehmet Küçükb,
Cem Karadenizb, Timur Meşeb, Behzat Özkana
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A Case of 17-Years-Old Boy with Relapsing Cushing
Disease Presenting Vertebral Compression Fracture

aDr. Behcet Uz Children Disease and Surgery Training and Research
Hospital, Division of Pediatric Endocrinology, Izmir, Turkey;
bDr. Behcet Uz Children Disease and Surgery Training and Research
Hospital, Division of Pediatric Cardiology, Izmir, Turkey

Yoo-Mi Kim, Ji-yeon Song, Chong-Kun Cheon, Su Yung Kim
Department of Pediatrics, Pusan National University children’s
Hospital, Yangsan, Republic of Korea

Background: Cushing disease deﬁned as hypercortisolism due
to pituitary adrenocorticotrophic hormone (ACTH) secreting
adenoma is a very rare disease, especially in childhood and
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Background: To the best of our knowledge, no study has been
conducted to assess the impact of 21 hydroxylase deﬁciency and
hidrocortisone treatment on electrocardiographic measures in
children with 21-hydroxylase-deﬁcient congenital adrenal hyperplasia. Objective and hypotheses: The purpose of this study is
to compare the12-lead electrocardiographic measures such as
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PWd, QT interval, QTd, Tp-e interval, Tp-e/QT and Tp-e/QTc
ratio in patients of 21-hydroxylase-deﬁcient congenital adrenal
hyperplasia with that in healthy control subjects matched for
age, sex, height, weight and BMI. Method: Twenty-ﬁve patients
of 21-hydroxylase-deﬁcient congenital adrenal hyperplasia and
25 control subjects were enrolled into this observational,
cross-sectional, controlled study. The evaluation consisted of
anthropometric measurements, biochemical parameters, and
electrocardiographic (ECG) measures. The standard 12-lead
electrocardiography was performed in all patients and P-wave
dispersion (PWd), QT interval, QTd, QTcd, Tp-e dispersion,
Tp-e/QT and Tp-e/QTc ratios were calculated. Results: There
were no signiﬁcant differences in the groups for age, sex, height,
weight and BMI (median age 112.8 (90.4) vs. 80.7 (109.5) months,
mean weight 37.6G21.5 vs. 27.9G18.3 kg, mean height 125.4G
28.9 vs. 114.7G31 cm, mean BMI 21.4G5.7 vs. 18.9G3.4 kg/m2,
respectively). P dispersion and Tp-e dispersion were signiﬁcantly
higher in patients of 21-hydroxylase-deﬁcient congenital adrenal
hyperplasia compared to the controls (median P dispersion 50 (25)
vs. 40 (40) ms, mean Tp-e dispersion 48G15.5 vs. 35.2G17.5 ms).
Conclusion: Our study revealed that P and Tp-e dispersion were
increased in 21-hydroxylase deﬁcient children. 21 hydroxylase
deﬁciency and treatment might be risk factor for atrial and
ventricular arrhythmias in children with congenital adrenal
hyperplasia 21-hydroxylase-deﬁcient.
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Patients with Congenital Adrenal Hyperplasia have
Signiﬁcantly Higher Healthcare Utilisation than the
General Paediatric Population
Sara Jenkins-Jonesb, Sarah Holdenb, Christopher Morganb,
Craig Currieb, Martin Whitakera, Richard Rossa, Mike Withea,
John Portera
aDiurnal

Ltd, Cardiff, UK; bPharmatelligence, Cardiff, UK

Background: Congenital adrenal hyperplasia (CAH) is a rare
disorder of steroid synthesis. Patients have multiple health
problems. Healthcare utilisation has not previously been assessed
in the paediatric population with CAH. Objective and
hypotheses: To assess healthcare resource use in patients in
England with CAH. Method: The English Clinical Practice
Research Datalink (CPRD) database is an observational and
interventional research service overseen by the UK Department
of Health. Approximately 50% of CPRD patients link to more
detailed records than the standard dataset and we selected patients
eligible for linkage to Hospital Episode Statistics (HES) data. We
analysed data from 351 CAH patients of all ages as deﬁned by
Read and ICD-10 coding, alongside 3510 age- and sex-matched
controls. Patients’ resource use and costs were analysed by age
group: 51 patients/510 controls 0–6 years, 33 patients/330 controls
7–17 years, and compared by Mann-Whitney test. Neonatal
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utilisations were only captured after a patient was registered with
primary care. Results: Primary care usage was approximately
double for paediatric patients compared with controls, with a
median 9.0 vs 4.0 consultations/year (P!0.001) in 0–6 years and
4.0 vs 2.0 consultations/year (P!0.001) in 7–17 years. Secondary
care usage was higher in CAH with higher median outpatient
appointments: 8.0 vs 0.0 (P!0.001) (0–6 years) and 5.0 vs 0.0
(P!0.001) (7–17 years). Median inpatient admissions were also
more common in CAH 2.0 vs 0.0 (P!0.001) (0–6 years) and 1.0 vs
0.0 (P!0.001) in 7–17 years. Conclusion: This study shows a
signiﬁcantly increased healthcare utilisation from CAH throughout childhood. Reﬁning and improving treatment for patients with
CAH should help to reduce this burden on the healthcare system.

P2-P74

Cholestasis and Hypercalcemia Secondary to
Panhypopituitarism in a Newborn
Fatma Dursuna, Nelgin Gerenlib, Heves Kirmizibekmeza
aÜmraniye Training and Research Hospital, Pediatric
Endocrinology, Istanbul, Turkey; bÜmraniye Training and research
Hospital, Pediatric Gastroenterology, Istanbul, Turkey

Cholestatic hepatitis and hypercalcemia are rare features of
hypopituitarism in the newborn. So diagnosis of hypopituitarism
is frequently delayed. Herein, we report a newborn that was
investigated for cortisol deﬁciency and other pituitary hormone
deﬁciencies and diagnosed with panhypopituitarism upon
detection of cholestasis after referral to the endocrinology
department for hypercalcemia, a very rare sign of cortisol
deﬁciency. It is unclear which hormone causes cholestasis in
patients with congenital panhypopituitarism. Some authors
suggested that growth hormone deﬁciency is the major cause of
cholestasis. But there is now good evidence that central adrenal
insufﬁciency is the main cause of cholestatic hepatitis in
hypopituitarism. Glucocorticoids were shown to augment bile
ﬂow in vitro as well as in rats and dogs. Hypercalcemia was
reported in 5.5% of primary adrenocortical insufﬁciency in adults.
The proportion of hypercalcemia is unknown in secondary
adrenocortical insufﬁciency. Although the mechanism of hypercalcemia in adrenocortical insufﬁciency is unknown, lack of serum
cortisol is considered to be related increased calcium reabsorbtion
from renal tubules and release from bone. Herein, we report a
newborn that was investigated for cortisol deﬁciency and other
pituitary hormone deﬁciencies and diagnosed with panhypopituitarism upon detection of cholestasis after referral to the
endocrinology department for hypercalcemia, a very rare sign of
cortisol deﬁciency. Diagnosed with panhypopituitarism clinically
and biochemically, the patient’s cholestasis recovered at 45th day.
A hypophysis MRI revealed a hypophyseal height of 1.5 mm and
an ectopic neurohypophysis. This case repot was reported to stress
that newborns with cholestasis and hypercalcemia should
deﬁnitely be investigated for cortisol deﬁciency and
panhypopituitarism.
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Clinical Management in Secondary Pseudohypoaldosteronısm: A Case Series
Sabriye Korkuta, Leyla Akinb, Nihal Hatipoglub, Zubeyde Gunduzc,
Ismail Dursunc, Ahmet Ozdemira, Selim Kurtoglua,b
aDepartment of Neonatology, Erciyes University School of
Medicine, Kayseri, Turkey; bDepartment of Pediatric Endocrinology,
Erciyes University School of Medicine, Kayseri, Turkey;
cDepartment of Pediatric Nephrology, Erciyes University School of
Medicine, Kayseri, Turkey

Background: Secondary PHA is a transient aldosterone
resistance condition mostly occurring in relation with urinary
system infection and/or malformations. Secondary PHA cases and
very few case series have been reported in the literature. In this
article, we reported a case series of eight patients including
different clinic presentations which have not as yet been reported
in the literatüre and their long-term follow-ups. Method: Patients
who have secondary PHA reasons in addition to hyponatremia
(!130 mEq/l), hyperpotassemia (O6 mEq/l) and high serum
aldosteron levels for the age in Erciyes University Faculty of
Medicine Pediatrics Department were included in the study.
Results: All the patients in our case series were younger than 3
months old. Among eight patients in our case series, seven patients
were diagnosed with PHA secondary to obstructive uropathy
(OUP), one patient was diagnosed with PHA secondary to
ileostomy. Six patients were diagnosed with OUP together with
urinary tract infection (UTI) and in all except one patient,
secondary PHA recovered with only UTI treatment before
applying surgical correction. All the patients in our case series
were younger than 3 months old. Three patients with PUV
diagnosis, salt wasting recurred in an UTI attack recurring under 3
months of age. Although they had an UTI attack in later followups, salt wasting did not develop. Salt supplementation was made
with IV/oral NaCl of 3 mEq/kg per day at least and 32 mEq/kg per
day at most. The salt supplementation lasted between 3 days and
6 months. Conclusion: Infants known to have UOP should be
closely observed for salt wasting in the presence of urinary tract
infection, especially in the early infancy period.

P2-P76

High Sensitivity C-Reactive Protein (hsCRP) Levels as
Predictor of Salivary Cortisol Acute Response to
Mental Stress and/or Mobile Phone Call in Healthy
Adolescents
Styliani Geronikoloua,b, Vassilis Vasdekisc, Dennis Cokkinosa,
George Chrousosa,b, Christina Kanaka-Gantenbeinb
aBiomedical

Research Foundation of Academy of Athens, Athens,
Greece; bNational and Kapodistrian University of Athens Medical
School, Athens, Greece; cAthens University of Economics and
Business, Athens, Greece
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Background: The hypothalamic–pituitary–adrenal (HPA)
axis responds to several acute or chronic environmental stessors,
including those of social stress. Objective and hypotheses: To
assess the HPA axis acute response during mental stress and
mobile phone call exposure in healthy adolescents through salivary
cortisol measurements and to investigate the modulatory effect of
baseline biochemical or low-inﬂammation markers during this
response. Method: Twenty healthy children aged 11–14 (12.5G
1.5) years, recruited in their schools, entered this cross sectional
study, after parental informed consent was obtained. Trier Social
Stress Test for Children (TSST-C: 5 minutes oral task followed
by 5 min arithmetic task) was performed and salivary cortisol
samples were taken at baseline (time #1), immediately after the
oral (time #2) and the arithmetic (time #3) task and after a three
minute long mobile phone call (time #4). Serum cortisol, ACTH,
TSH, T3, T4, insulin, glucose and high sensitivity C Reactive
Protein (hsCRP) levels were also measured at baseline. Results:
Salivary cortisol levels suppressed signiﬁcantly only between
baseline and after the mobile phone call (time #4). Baseline
blood hsCRP levels correlated to baseline (time #1) and post
mental stress (time #2, 3) salivary cortisol levels, but not after the
mobile phone call. Baseline blood cortisol levels signiﬁcantly
correlated to the salivary cortisol level assessed after the mobile
phone use. No correlation was observed between baseline ACTH,
TSH, T3, T4, insulin, glucose and salivary cortisol levels of any time
sample. Conclusion: In adolescents, acute salivary cortisol
response to mental stress and/or during a mobile phone call was
predicted by baseline hsCRP and serum cortisol levels, with
different effect over time: hsCRP effect weakened with time,
whereas, serum cortisol effect increased.

P2-P77

Management Dilemmas in a Genetically Female Child
with Congenital Adrenal Hyperplasia Raised as a Male
Sumudu Seneviratnea,c, Malik Samarasingheb,c, KSH de Silvaa,c
aDepartment of Paediatrics, Faculty of Medicine, University of
Colombo, Colombo, Sri Lanka; bDepartment of Surgery, Faculty of
Medicine, University of Colombo, Colombo, Sri Lanka;
cLady Ridegway Hospital for Children, Colombo, Sri Lanka

Background: Conventionally, 46 XX infants with congenital
adrenal hyperplasia (CAH) were reared as females, even if
considerably virilised at birth. However, lately there has been
some debate on this stance, and male gender of rearing is also
being considered. Objective and hypotheses: We report on a 9
year old genetically female child (N) with salt wasting CAH reared
as a male, with precocious female puberty, currently suppressed
with GnRH analogs, and discuss his future management. Method:
Baby N had ambiguous genitalia at birth, and elevated serum
17-OHP, and was diagnosed with CAH due to 21 hydroxylase
deﬁciency. Karyotype was 46 XX and ultrasound scan showed both
ovaries and an infantile uterus. The external genitalia however,
showed considerable virilisation (Prader stage 4). Despite
extensive counselling, parents were adamant to rear the baby
as a boy. He was started on long term hydrocortisone and
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ﬂudrocortisone, and hypospadias repair performed. Treatment
compliance and follow up were suboptimal. Results: At 8 1⁄2 years
of age, the child presented with bleeding per urethra, and
ultrasound scan revealed a haematocolpus. The bone age was
signiﬁcantly advanced (14 years). He was also hyper pigmented,
but had not experienced adrenal crisis. He was commenced on
GnRH analogues to suppress puberty, and hydrocortisone and
ﬂudrocortisone doses were optimised. Child appeared well
adjusted to a male gender identity. Psychological assessment was
compatible with a male gender identity and role. Conclusion: His
future management is currently being discussed at ongoing
multidisciplinary meetings including endocrinology, psychology
and surgical teams. We are planning to continue GnRH analogs,
until patient able to give consent for oophorectomy (O18 years).
The timing of male hormone replacement therapy, counselling
and psychological support for the child and family and
transitioning of care are ongoing issues for discussion.

P2-P78

Primary Pigmented Nodular Adrenocortical Disease
(PPNAD) Justifying a Pediatric Case of
ACTH-independent Cushing Syndrome (CS)
Liana Capeloa,b, Stefânia Vieiraa,b, Elisa Cordeiro Apolinárioa,
Cristiane Kopaceka
aHospital

da Criança Santo Antônio, Porto Alegre, Brazil;
de Ciências da Saúde de Porto Alegre, Porto Alegre,

bUniversidade

Brazil

Background: CS is characterized by excess glucocorticoid
excess, either endogenous or exogenous. In children younger than
7 years, the adrenal origin is the most common cause. From this
age until adulthood predominates Cushing’s disease (central
cause). We can divide CS in ACTH-dependent and independent
according to laboratory ﬁndings. When ACTH-independent,
etiologies are related to benign or malignant diseases of the
adrenal or McCune Albright syndrome. Case report: Two-yearold boy with progressive weight gain, acne, axillary odor,
hirsutism, and early aggressiveness for about 9 months. At
physical exam: full moon facies, facial acne, hirsutism, mild
virilization, behavioral changes, tachycardia and hypertension.
Initial investigation showed ACTH-independent CS. Despite an
adrenal 5 mm lesion ﬁnding at CT, PPNAD was suspected. Initial
investigation for Carney complex was normal (skin, testis, heart,
thyroid, pituitary). Initially left adrenalectomy was performed
followed by the removal of the right adrenal after histopathological
examination by intraoperative frozen that suggested architectural
changes of the adrenal. He received hydrocortisone protocol
intraoperatively and was maintained with stress dose, with
subsequent gradual reduction. The clinical outcome was favorable,
with improvement of acne and tissue inﬁltration. He was
monitored as an outpatient with hydrocortisone dose of
14 mg/m2 per day and ﬂudrocortisone 0.1 mg/day. Conclusion:
PPNAD is a benign disease of the adrenal, with bilateral
involvement, which is responsible for !2% of all cases of
endogenous CS. In more than 90% of the time, PPNAD is related
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to the Carney Complex, an autosomal dominant disease that
coexists with multiple tumors. The diagnosis of CS is challenging,
in the case of a child is even more. Although a rare and benign
disease, PPNAD should be remembered as an important diagnosis
of ACTH-independent CS.

P2-P79

Three Chinese Patients from Two Kindreds with
Aldosterone Synthase Deﬁciency: Clinical
Characteristic with Mutation Analysis Report
Shaofu Li, Huamei Ma, Jun Zhang, Minlian Du, Yanhong Li,
Qiuli Chen, Hongshan Chen, Song Guo
The ﬁrst afﬁliated of Sun Yat Sen University, Guangzhou,
Guangdong, China

Aldosterone synthase deﬁciency (ASD) is a rare autosomal
recessive disease caused by inactivating mutation in the CYP11B2
gene, usually presenting with severe salt-wasting in infancy or
stress-induced hyperkalaemia and postural hypotension in
adulthood. ASD is unable to be detected by Neonatal screening
of 17-hydroxyprogesterone, hence patients would not be diagnosed until they suffer from salt-wasting crisis. Due to this
potentially life-threatening risk, early detection and adequate
replacement therapy will signiﬁcantly improve the prognosis.
Objective: We summarized the clinical features of three cases
from two unrelated families with ASD; to improve physicians in
the understanding and diagnosing of ASD. Method: By describing
clinical symptoms, biochemical characteristics and outcomes;
conducting CYP11B2 molecular genetic analysis using direct
DNA sequence. Result: Three patients from two unrelated, nonconsanguineous families. Two brothers (M1 and M2) visited our
unit for the ﬁrst time at 2 m and 2.5y respectively; the other patient
is a girl (F) at 5 m. All of three patients had repeated vomiting with
poor feeding at newborn period (1–2w) and failure to thrive. They
all visited local hospitals and were found to have hyperkalaemia,
hyponatremia and metabolic acidosis. Treatment of underlying
condition was started at that time, followed by giving additional
sodium supplementary 2.0–4.5 g/day. Patient F also received
‘Sodium bicarbonate, Sodium polystyrene sulfonate, etc’ to reduce
blood potassium concentration. Patient F has a healthy elder sister;
and a baby brother who died 10 days after birth, he presented
similar symptom during his ﬁrst week after birth, was also
suspected to be affected. No hyperpigmentation were observed on
all three patients, all of them have normal external genitalia.
Patients M1 and F’s laboratory test revealed: hyperkalaemia
(KC7.64–7.69 mmol/l), hyponatremia (NaC123–132 mmol/l),
patient F had metabolic acidosis (TCO2 13.4 mmol/l). Plasma
ACTH, Cortisol, Testosterone, Progesterone, 17-hydroxyprogesterone, Androstenedione were in normal range. Plasma renin
was highly elevated (864.3–1287 pg/ml; the normal range in adult
is 4–24 pg/ml), while plasma aldosterone was in normal range for
patients age (117–672.11 pg/ml; NR 10–160 pg/ml). Sequencing of
CYP11B2 gene showed that patients M1 and M2 both carried
same heterogenous pathogenic mutation: c.1121GOA
(p.Arg374Gln) was inherited from their father and c.1486delC
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p.(Leu496fs) was inherited from their mother. Patient F
homozygous for c.1303GOA p.(Gly435Ser) which is a known
pathogenic mutation. We later learnt that her mother has the same
mutation site and she also has generalized weakness with
unknown newborn condition; her father does not have any
mutation on CYP11B2 gene. Patient M2 had been given only
sodium supplementation treatment till 6 month old then gradually
discontinued. He presented normal growth development and
normal blood electrolyte till his last follow up at 4.33 years old.
Patients M1 and F received ﬂudrocortisone therapy at dosages of
0.1 mg Qd, and 0.1 mg Bid respectively, with sodium supplementation 2–3 and 3–6 g/d respectively. Patient M1’s mother only
gave him ﬂudrocortisone at 0.1 g Qd and discontinued sodium
supplement therapy by herself when M1 started to receive his food
supplements at 6 months old. He regularly followed up till his last
visit at 1 years old. He did not present any undesirable clinical
effect; his blood electrolyte and growth was in normal range.
Patient F last visit was at 1 years old, still needed NaCl 3–6 g/d
supplementation and ﬂudrocortisone therapy 0.1 g Bid. Her blood
electrolyte was normal but her growth is slower than others her
age. Conclusion: We reported three Chinese patients from two
kindreds that have newborn salt-wasting clinical features;
molecular genetic testing will very helpful for accurate diagnostic.
Adequate ﬂudrocortisone replacement therapy and sodium
treatment brings good prognosis for patients.

P2-P80

Addisonian Crisis Due to Autoimmune Adrenalitis in a
14 Year Old Boy with a History of Stem cell
Transplantation (HSCT)
Theresa Pengera, Andrea Albrechta, Michaela Marxa, Thomas Voelkla,
Daniel Stachelb, Markus Metzlerb, Helmuth G. Doerra
aDivision of Paediatric Endocrinology, Hospital for Children and
Adolescents, University of Erlangen, Erlangen, Germany; bDivision
of Paediatric Oncology, Erlangen, Germany

Background: Various endocrine complications are common
after HSCT but primary adrenal insufﬁciency (Addison’s disease,
AD) is absolutely rare. To the best of our knowledge, there is only
one case of AD reported in a 9-year-old girl after HSCT and
busulfan and cyclophosaphamide-based conditioning for myelodysplastic syndrome. Objective: We report on a 14-year-old boy
from Albania who developed an Addisonian crisis 12.7 years after
HSCT. Case report: At the age of 17 months juvenile
myelomonocytic leukaemia (JMML) was diagnosed and treated
with HSCT after myeloablative conditioning chemotherapy. Three
months after HSCT, he developed a severe graft versus host disease
(skin and intestines), which was treated with 6-mercaptopurin
until the age of 26 months. Thereafter, yearly after-care visits were
performed at our oncological outpatient clinic. At the age of 9
years. Hashimoto thyroid autoimmune disease (subclinical
hypothyroidism with goiter) was diagnosed and treated with
L-thyroxine. Auxological data at the age of 14 years: Height
165.5 cm (K0.37 SDS), weight 46.8 kg, BMI 17.1 kg/m2 (K0.9
SDS); Tanner stage: pH 3, testes volume 8 ml. Two weeks after his
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last follow-up visit, he went to a ski camp, where he and the
majority of his classmates became ill with fever and bronchitis. He
was admitted to our hospital in a reduced general condition with
nausea and a weight loss of 1.3 kg. Laboratory data: serum sodium
114 mmol/l, potassium 6.0 mmol/l, cortisol (4 pm) 264 nmol/l.
Elevated levels of plasma ACTH (625 pg/ml), and serum renin
(2550 pg/ml) led to the diagnosis of primary adrenal insufﬁciency,
which was conﬁrmed by positive autoantibodies to the adrenal
cortex (1: 32). Conclusion: We speculate that our patient has
autoimmune polyglandular syndrome (APS) type 2 with no
coherence to the diagnosis of JMML and to HSCT.

P2-P81

Assessment of Cardiac Function in Children Followed
up for Congenital Adrenal Hyperplasia: A Case
Control Study in Cameroon
Jocelyn Tony Nengoma, Suzanne Sap Ngo Uma,b, David Cheloa,b,
Ritha Carole Mbono Betokoa, Paul Olivier Koki Ndomboa,b
aFaculty

of Medicine and Biomedical Sciences, Yaounde, Cameroon;
and Child Centre of The Chantal Biya Foundation,
Yaounde, Cameroon
bMother

Background: Diagnosis of congenital adrenal hyperplasia
(CAH) is delayed in developing countries and children are long
exposed to high levels of androgens. These androgens have
deleterious effect on heart. Objective and hypotheses: Evaluate
cardiac function of children followed for CAH and compared it
to a group of healthy children. Method: We carried out a casecontrol study, 1 case for 2 controls matched for age and genotypic
sex, among children followed up for CAH in the single
endocrinology unit of the Mother and Child Center of Chantal
Biya’s Foundation. Standard echocardiography measurements
were done in time mode motion, two-dimensional and doppler.
We analyzed the ejection fraction (LVEF), fractional shortening
and left ventricular mass; output and cardiac index; E and A waves,
E/A ratio; deceleration time and diameter of the left atrium;
tricuspid annular plane systolic excursion. Results: We included
19 patients with a median age of 6 years and 38 controls stackable
distribution. One subject had dilated cardiomyopathy. LVEF
ranged between 60 and 83%. Systolic function of two ventricles
and diastolic of the left one were comparable in the two groups.
Conclusion: Excess androgens does not seem detrimental to the
cardiac function in our study population.

P2-P82

A Novel Mutation of HSD3beta2 Presenting as
Hypospadias with Salt-wasting in a Male Infant
C.R. Buchanana, J. Kalitsia, L. Ghataorea, N.F. Taylora,
O. Clifford-Mobleyb, G. Rumsbyb, R.R. Kapoora
aKing’s

College Hospital, London, UK; bUCL Hospitals, London, UK
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Background: HSD3B2 is a rare cause of autosomal recessive
primary adrenal insufﬁciency, potentially associated with under
virilisation of XY males and virilisation of XX females. We present
a case of a male infant presenting at term with ambiguous genitalia
(DSD) with underlying diagnosis conﬁrmed biochemically and
genetically with a novel mutation of HSD3beta2. Objective: Case
report. Patients and methods: Baby was born as FTND with no
risk factors. Newborn examination revealed perineal hypospadias
with chordae; stretched penile length 1.6 cm. Gonads impalpable
but identiﬁed by ultrasound in inguinal canals as normal testis
volumes. Results: Day 2 bloods; Testo 15 nmol/l (androstenedione O35 nmol/l; 17-OHP 40 nmol/l – both raised – results not
available for O 2 weeks); LH !0.1, LH !0.1 IU/l). Short
Synacthen Test Day 5 (Baby clinically well but plasma Na
134 mmol/l): cortisol basal 110, 30 min 147, 60 min, 109 nmol/l
conﬁrmed adrenal insufﬁciency. Baby discharged home on
hydrocortisone 1.25 mg 6-hourly oral. Progress: Patient readmitted age 5 days in salt-losing crisis: vomiting, dehydrated, Na
108, K 7.1, urea 12 mmol/l. Treated successfully with IV/oral
saline, hydrocortisone and ﬂudrocotisone added in standard doses.
Patient stable in follow-up. Urine steroid proﬁle from Day 2
identiﬁed 3Beta HSD with cortisol metabolites almost undetectable (in context of normal electrolytes at that time) and high
3B-hydroxy-5-ene steroids. DNA analysis has conﬁrmed a novel,
nonsense mutation in HSD3B2 gene: g.5554dupT, c.65dupT,
p.Leu22Phefs*27 (nomenclature based on HGVS recommendations (www.hgvs.org//)). Conclusion: We report a case of
DSD male undervirilisation with primary adrenal insufﬁciency
resulting from a novel, nonsense mutation in HSD3 beta 2 gene.
Micropenis is an important sign to merit extended investigation in
patients with hypospadias.

P2-P83

Testicular Adrenal Rest Tumors in two Young Patients
with Congenital Adrenal Hyperplasia
Alina Daniela Belceanua, Anamaria Bursuca, Ioana Armasua,
Georgiana Constantinescua, Felicia Crumpeib, Roxana Matasariuc,
Maria Christina Ungureanua, Voichita Mogosa, Carmen Vulpoia
aUniversity of Medicine and Pharmacy, Department of Endocrinology, Iasi, Romania; bUniversity of Medicine and Pharmacy,
Department of Radiology, Iasi, Romania; cUniversity of Medicine
and Pharmacy, Department of Gynecology, Iasi, Romania

Background: Testicular adrenal rest tumours (TART) may
develop in males with congenital adrenal hyperplasia (CAH), with
a widely variable prevalence. Having no malignant features, there
seems to be no need to remove them. However, these lesions may
increase in size and number when exogenous hormone therapy is
inadequate. Untreated, may lead to infertility and irreversible
damage of the surrounding testicular tissue. Case report: We
present two cases, diagnosed with CAH at the age of 3 weeks due
to total 21-hidroxylase deﬁciency. First case: 15 years boy, treated
with glucocorticoids and salt supplementation until the age of 6,
then interrupted by GP. In the last six months presented
progressive enlargement of the scrotal bursae and was directed
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to surgery. The endocrinological evaluation diagnosed TART.
Glucocorticoid therapy was again initiated, with signiﬁcant
hormonal and imagistic improvement. Second case: 10 years
boy, received intermittent steroid supplementation (poor compliance). At the age of 8, the scrotal ultrasound revealed increased
size of testes, with bilateral TART. Long-term evolution of adrenal
hyperplasia with inconsistent and incomplete therapy resulted
in early onset of central puberty. Given the elevated gonadotropins, advanced bone age and stature, the therapy with GnRH
analogues was introduced with improvement. Discussions and
conclusions: The early diagnosis of TART and the implementation of appropriate treatment approaches are important for the
protection of gonadal functions. TART may regress with
administration of exogenous glucocorticoids, intensifying therapy
being the ﬁrst step in their management. The presence of TART in
these two patients is signiﬁcant, suggestive of suboptimal hormone
replacement therapy. Untreated TART may expand and destroy
the testicular parenchyma, resulting in infertility. A future system
of regular follow-up and standards in therapeutic concepts is
needed to guarantee an improved fertility and quality of life in
patients with CAH.

P2-P84

Hyperreninemic Hypoaldosteronism: Clinical and
Genetic Features in Pediatric Patients
Laura Capirchio, Salvatore Seminara, Perla Scalini, Maurizio de
Martino, Stefano Stagi
Meyer Children’s Hospital, University of Florence, Florence, Italy

Background: Isolated hyperreninemic hypoaldosteronism
due to aldosterone synthase deﬁciency is a rare autosomal
recessive disorder linked to aldosterone biosynthesis defect
(involving CYP11B2 gene). Its clinical presentation varies with
age: during the ﬁrst weeks of life it usually presents with saltwasting syndrome (with severe hyponatremia, hyperkalemia,
metabolic acidosis, vomiting, signs of dehydration) while in
children it is usually characterized by failure to thrive, anorexia,
mild dehydration and electrolyte abnormalities. Growth retardation may persist throughout childhood without appropriate
therapy. Objective and hypotheses: We describe the clinical
onset and course and the genetic evaluation of ﬁve patients with
primary hyperreninemic hypoaldosteronism in Tuscany. Method:
Five patients (two males, three females) came to our attention for
electrolytes disorder (hyponatriemia and hyperkaliemia, increased
plasmatic renin activity, low or normal aldosteron level) with
normal cortisol and sex hormones values. Two of them presented
with neonatal salt-wasting syndrome. They all have been suspected
for primary hyperreninemic hypoaldosteronism on the basis of
clinical and laboratory features. Appropriate therapy with
ﬂudrocortisone was started in four of them with general
improvement. All of the patients underwent genetic analysis:
ampliﬁcation by PCR and Sanger sequencing of nine exons of
CYP11B2. Results: Three patients showed mutations in
homozygous state: c.1231GOC (p.Gly411Arg) in exon 8,
c.554COT (p.Thr185Ile in exon 3, c.780GOA (p.Trp260*) in
exon 4. One patient showed two mutations in heterozygous state:
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c.554COT (p.Thr185Ile) in exon 3 and c.763GOT (p.Glu255*) in
exon 4. They all supported the diagnosis of hypoaldosteronism.
One patient present not detectable gene mutations. Conclusion:
Clinical and laboratoristic suspect of hyperreninemic hypoaldosteronism should be supported by genetic conﬁrmation. Therapy
with ﬂudrocortisone should be life-long administered in these
patients in order to ensure a good quality of life and reduce longterm damage.

P2-P85

Peculiarities of Manifestation and Short-term Effects
of Hormonotherapy in Children With Congenital
Adrenal Cortical Hyperplasia
Galina Meraai, Maryia Simanchyk, Viktoryia Karaha,
Anzhalika Solntsava
Belorussian State University of Medicine, Minsk, Belarus

Objective and hypotheses: To establish clinical, laboratory
peculiarities of manifestation, short-term effects of performance of
hormonotherapy children with CACH. Method: We examined 32
children with CACH (29 children – with salt-losing form (SLF)
(boys/girlsZ18/11), 3 – virile form (VF) (boy/girlsZ1/2)) in onset
and after 1 year of therapy. Weight and growth dynamics,
parameters of potassium (K), sodium (Na), glucose, adrenocorticotropic hormone (ACTH), 17-Hydroxypregnenolone (17OHP),
pH, buffer bases (BE)) were analyzed in blood. We used StatSoft
Statistica v6.0. Results: Age of onset: boys with SLF – 59.41G
4.66 days, girls – 65.3G13.15 days (P!0.05); boy with VF –
110 days, girls – 1285G233.35 days (P!0.05). Hyperpotassemia
(5.66G0.25 mmol/l, P!0.01), hyponatremia (130.19G
1.81 mmol/l, P!0.005), euglycemia (4.57G0.1 mmol/l, P!0.05),
17OHP levels increasing (358.8G3912 nmol/l, P!0.05), ACTH
increasing (69.6G7.95 pg/ml, P!0.05), metabolic acidosis - pH
(731G0.02; P!0.05), BE (K7.96G0.77 mmol/l, P!0.05) were in
children with SLF. The elevation of 17OHP values (158.83G
15.11 nmol/l, P!0.05), ACTH (63G0.79 pg/ml, P!0.05) in onset
of VF were revealed. Initial doses of glucocorticoid (hydrocortisone, mg/m2/d) and mineralocorticoid (ﬂudrocortisone, mg/m2/d)
in children with SLF: 26.09G2.82 and 0.46G0.03 respectively
(maintenance doses one year after: 13.28G1.14 and 0.2G0.02
respectively). The initial doses of hydrocortisone (mg/m2/d) in
children with VF: 15.35G3.85 (maintenance doses one year after:
12.68G3.85). The normalization of K (4.32G0.1 mmol/l), Na
(138.2G0.84 mmol/l) levels were in patients with SLF after one
year of treatment. Negative correlations between the age of onset
of the disease and initial mineralocorticoid dose (rZK0.37,
P!0.001) in patients with SLF, initial glucocorticoid dose and
17OHP levels in children with SLF (rZK0.3, P!0.05), initial
glucocorticoid dose and rate of growth in patients with SLF and VF
(rZK0.3, P!0.01) were noticed. Conclusions: i) Suitably
glucocorticoid and mineralocorticoid doses ensure normal growth
rates in children with CACH; ii) age of onset is one of the factor
deﬁning initial mineralocorticoid dose.
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Congenital Adrenal Hyperplasia Revealed
by Adrenal Nodules
Ali El Mahdi Haddama, Nora Soumeya Fedalab, Djamila Meskinea
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Background: Congenital adrenal hyperplasia (CAH) is a
pathology with a genetic deﬁciency of one of the enzymes of
steroidogenesis. It is due to 21 –Ohase deﬁciency in 90–95% of
cases. The complete deﬁciency of this enzyme is responsible for the
classic form (sexual ambiguity at birth with or without salt loss).
While the partial deﬁciency results in a polymorphic clinical
presentation occurring in childhood or adolescence. In rare
neglected cases, the diagnosis is made during the exploration of
adrenal masses. Objective and hypotheses: Reporting phenotypic characteristics of adolescents with CAH revealed later during
the exploration of adrenal masses. Method: This is a retrospective
study involved six teens carry a CAH unknown. A clinical and
oriented paraclinical (biological and radiological) assessment was
conducted. Results: All patients were female. Their average age
was 14G0.8 (15–18). The CAH was due to deﬁcit in 21 -OHase.
Diagnostic circumstances are: exploration of amenorrhea: 4;
Radiological discovery: 2. The clinical picture found in all cases,
an array of signiﬁcant virilization with primary amenorrhea and
small stature (average size - 2.5 SD/M Sempe, - 2 DS/TC).
Laboratory tests were in favor: DHA S average:1245 ug/dl, 17 OH
P average: 49.6 ng/ml, ACTH average: 90 pg/ml. Abdominal CT
found bilateral nodular adrenal hypertrophy n: 6. Pelvic
ultrasound found a small uterus with polycystic ovaries.
Conclusion: CAH late-onset is a diagnosis to be systematically
sought in front adolescent patients with signs of hyperandrogenism associated with virilization and cycle disorders. The diagnosis
must be as early as possible to allow normal growth, female
puberty and satisfactory fertility.

P2-P87

Urosepsis or Pseudohypoaldosteronism in a
Neonate?
Noah Grubera,c, Einat Lahavb,c, Reut Kassif-Lernera,
Orit Pinhas-Hamiela,c
aPediatric Endocrine and Diabetes Unit, Edmond and Lily Safra
Children’s Hospital, Sheba Medical Center, Tel Hashomer, Ramat
Gan, Israel; bPediatric Nephrology Unit, Edmond and Lily Safra
Children’s Hospital, Sheba Medical Center, Tel Hashomer, Ramat
Gan, Israel; cSackler School of Medicine, Tel-Aviv University,
Tel Aviv, Israel

Background: Pseudohypoaldosteronism (PHPA1) is a disorder
of impaired renal electrolytes re-absorption and excretion. Primary
PHPA1 has two clinically and genetically distinct forms: (i) Renal
autosomal dominant form, which involves a mutation in the
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mineralocorticoid receptor; (ii) Systemic autosomal recessive form,
which involves a mutation in the epithelial sodium channel. PHPA1
can be also transient secondary to urinary tract infections (UTI)/
malformations. Objective and hypotheses: To emphasize the
nature of secondary PHPA1 and the need for long-term follow-up.
Method: Case presentation of a neonate with a salt-wasting crisis.
Results: A 17-day-old male presented with a two-day history of
poor feeding, irritability and dyspnea. Physical examination
revealed a baby in septic shock. Initial blood work showed severe
hyponatremia (Na-121 Meq/l), hyperkalemia (K-9.2 Meq/l),
metabolic acidosis (pH – 6.6, HCO3- 2.2, pCO2 – 23.6), and
elevated BUN, creatinine and urine Na/K ratio. The baby was
treated intensively in the PICU with intravenous ﬂuids, antibiotics,
electrolyte and acid-base corrections and hydrocortisone. The
differential diagnosis included congenital adrenal disorders, Barter’s
syndrome and forms of PHPA1. Further labs revealed normal
cortisol, normal androgens, high aldosterone (109,000 pmol/l,
normal range up to 4000 pmol/l) and high renin acitivity
(O50 ng/ml/h). Microbiology cultures were positive for E. coli
bacteremia and UTI. Renal ultra-sound was normal and cystogram
showed vesico-urethral reﬂux. Despite normal electrolytes, due to
failure to thrive and persistently high aldosterone and renin levels
we added salt supplements and weight gain improved. Infant’s sweat
test and paternal aldosterone and renin were normal. Finally, at the
age of 2 years aldosterone and renin levels returned to normal.
Conclusion: We present a case of secondary PHPA1 due to E. coli
urosepsis in a baby with vesico-urethral reﬂux. It emphasizes how
secondary PHPA1 is part of the differential diagnosis of a saltwasting crisis and the need for a long-term management.

P2-P88

A Case Report of Adrenocortical Adenoma
in a Young Girl
Huyen Tran Thi Bich, Loan Huynh Thoai
Children Hospital 1, Ho Chi Minh City, Viet Nam

Adrenocortical tumors are rare childhood neoplasms. More
than 95% are functional and present with virilization, Cushing’s
syndrome, hypertension, or hyperestrogenism. We present a
exceptionally rare case of a patient with androgen- and cortisolco-secreting adrenal adenoma. A 4-year-old girl was referred to us
for appearance of symptoms of virilization: moustache, pubic hair,
and gradual enlargement of clitoris for 1 year. Her voice gardually
deepened and changed to male pattern. On systemic examination,
her weight was 26 kg, height was 112 cm, BMI 17.46. Pulse was
100 beats/min, blood pressure was 100/60 mmHg. She had no
Cushingoid features. The laboratory showed that she had elavated
24 h urine free cortisol level: 362.7 mg/dl (21–143 mg/dl) and
serum testosteron: 286.5 ng/dl (14–76 ng/dl). The serum ACTH
was low: 1.58 pg/ml (7.2–63.3 pg/ml). Levels of DHEAS were
normal: 0.914 mg/ml (0.5–3.5 mg/ml). Levels of 17OH(P), LH,
FSH, estrogen were normal range. The bone-age was 11 years.
Abdominal CT scan showed a left adrenal mass. It was decided to
manage her with surgery to remove the tumor. Subsequently
adrenalectomy was performed and histopathology study revealed a
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5.5!5!3.5 adrenal adenoma. Follow-up of the patient showed
that signs of virilization were suppressed. Serum testosterone levels
dropped to normal after surgery, and remained normal. Two to 6
months after adrenalectomy, she was noticed to have signiﬁcant
symptoms of adrenal insufﬁciency and gradual enlargement of
breast (Tanner B2). Laboratory tests showed: AM cortisol levels
and ACTH levels were low on several occasions. The tests of
diagnosis for precocious puberty (PP) were performed. After
conﬁrming the diagnosis adrenal insufﬁciency and PP the patient
was given 5 mg of hydrocortisone a day and 3.75 mg of
Diphereline a month. In summary, a diagnosis of adrenal cortical
adenoma requires surgical removal as early as possible to prevent
the untoward effects of virilization or corticosteroid excess.
Although the girl in the present study seems to have been cured,
long-term follow-up is warranted.

P2-P89

Abstract unavailable.

P2-P90

A Genetic Diagnosis of Familial Glucocorticoid
Deﬁciency Resulting in Cessation of Long-term
Mineralocorticoid Treatment in Three Siblings
Emily Cottrell, Talat Mushtaq
Leeds Teaching Hospitals NHS Trust, Leeds, UK

Background: Familial glucocorticoid deﬁciency (FGD) is a
rare autosomal recessive disorder characterised by ACTH
resistance and leads to isolated glucocorticoid deﬁciency.
Mutations in the gene encoding the ACTH receptor (MC2R) are
responsible for around 25% of cases. Case report: The female
index case was hyperpigmented at birth. At one week of age her
ACTH level was O1200 ng/ml, plasma renin activity (PRA)
11.4 pmol/ml/h with an aldosterone of 520 pmol/l. Adrenal
ultrasound scan did not identify the left adrenal but the right
adrenal appeared to be of a normal size. She was diagnosed with
adrenal hypoplasia congenita (AHC) and commenced on
hydrocortisone and ﬂudrocortisone supplements. Investigations
revealed persistently elevated ACTH levels often O1250 ng/l/h yet
persistently low PRA below 2 nmol/l/h. Subsequently a male and
female sibling were also diagnosed with AHC and received
hydrocortisone and ﬂudrocortisone supplementation. They similarly had persistently low plasma renin levels. Genetic testing
revealed a homozygous mutation of the MC2R gene in all 3
siblings resulting in a diagnosis of FGD. Therefore ﬂudrocortisone
supplementation was gradually weaned then stopped. Subsequent
blood pressure readings and sodium levels remained within
normal limits. The index case, who had been taking ﬂudrocortisone for 14 years, had ambulatory blood pressure monitoring pre
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and post withdrawal of mineralocorticoid. This was normal.
Extended testing showed that both parents and a number of other
family members to be heterozygous for the MC2R gene mutation.
Conclusion: In our family, despite many years of treatment it was
possible to withdraw the ﬂudrocortisone and thus potentially
prevent unnecessary iatrogenic effects such as hypertension. A
genetic cause should be pursued in all individuals with AHC. In
the presence of persistently low or normal PRA levels a diagnosis
of FGD should be considered.

P2-P91

Corticosteroid-Induced Adrenal Insufﬁciency in a
Child with T Cell Lymphoblastic Lymphoma
Sang Hyun Lee, Kyung Lae Son, Yeji Sim, Heung Sik Kim
Dongsan Hospital, Daegu, Republic of Korea

Background: Glucocorticoids play a major role in the
treatment of lymphoblastic lymphoma. However, supraphysiological glucocorticoid therapy may cause the secondary adrenal
insufﬁciency. Presentation of case: A 11-year-old boy with T cell
lymphoblastic lymphoma, treated according to COG A5971
protocol, experienced sudden onset of tremor and general
weakness in the ﬁrst day after tapering 28 days of glucocorticoid
therapy. He had a moon face and pigmentations around his neck.
Early-morning plasma cortisol, ACTH level and the combined
pituitary hormone test using insulin suggested adrenal insufﬁciency. Plasma cortisol, ACTH level were normalized and other
symptoms were improved after glucocorticoid replacement
therapy. Discussion: Secondary adrenal insufﬁciency commonly
occurs after cessation of glucocorticoid therapy. Adrenal insufﬁciency is considered when children complain of sumptoms related
with hyponatremia after glucocorticoid therapy.

P2-P92

A Rare Endocrine Association of Dilated Cardiomyopathy with Congenital Adrenal Hyperplasia due to 11
Beta Hydroxylase Deﬁciency
Prashant Patila, Rahul Jahagirdara, Vaman Khadilkara,
Senthil Seniappanb
aBharti

Vidyapith Medical College and Medical Research Centre,
Pune, Maharshtra, India; bAlder Hey Children Hospital, Liverpool,
UK

Background: Cardiomyopathy is a heterogeneous group of
disorder of myocardium associated with mechanical and/or
electrical dysfunction that usually exhibit inappropriate ventricular hypertrophy or dilatationleading to heart failure. Congenital
adrenal hyperplasia (CAH) due to 11b-hydroxylase deﬁciency is
rare inherited disorder of cortisol biosynthesis, due to genetic
defects of CYP11B1 gene presenting as hypertension, features of
androgen excess, and peripheral precocious puberty in children.
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Objective and hypotheses: To demonstrate the association
between dilated cardiomyopathy and CAH secondary to 11bhydroxylase deﬁciency. Method: Two year old boy born to nonconsanguineous parents was diagnosed with CAH at 18 months
of age when he presented with features of virilisation and
hypertension. Results: He also suffered from respiratory distress,
tachycardia with gallop rhythm, and cardiogenic shock. Chest
X-ray and 2D echocardiography suggested massive cardiomegaly
and Doppler studies revealed dilated cardiomyopathy with
signiﬁcantly reduced left ventricular dysfunction (Ejection
Fraction of 15–20%). He was treated with furosemide, spironolactone, hydrocortisone and enalapril following which the blood
pressure normalized and the repeat echocardiography suggested
improvement in cardiac function (Ejection Fraction 36%).
Conclusion: We report a rare association of dilated cardiomyopathy with CAH due to 11b-hydroxylase deﬁciency. The cardiac
function improved following hydrocortisone therapy suggesting
the possible direct effect of corticosteroids on cardiac function.
Animal studies have shown reduced cardiac muscle contractility
following adrenalectomy which is reversible with the use of
dexamethasone. Signiﬁcant decrease in calcium uptake from
sarcoplasmic reticulum could be potentially responsible for
myocardial dysfunction.

P2-P93

Use of an F-DEX Monocyte Binding Assay to Measure
Steroid Responsiveness of Patients and their Related
Donors Undergoing Stem Cell Transplant
Alfred Gillio, Jennifer Krajewski, Michele Donato, Scott Rowley,
Javier Aisenberg, Steven Ghanny
Hackensack University Medical Center, Hackensack, New Jersey,
USA

Background: Graft versus host disease (GVHD) is a complex
disease resulting from donor T-cell recognition of a genetic
disparate recipient, which is unable to reject donor cells after
allogeneic transplant. Glucocorticoids (steroids) are the mainstay
of acute GVHD therapy. Glucocorticoid resistance has been
characterized in several inﬂammatory conditions including
asthma, rheumatoid arthritis, systemic lupus, erythematosus,
ulcerative colitis, and Crohn’s disease. Glucocorticoid resistance
has also been seen in a subset of patients with GVHD. However, to
date, the biology of this steroid refractoriness in the treatment
of GVHD has not been examined. Objective and hypotheses:
We propose to study the steroid sensitivity of bone marrow
transplanted patients and their related donors using a Fluorescein
labelled dexamethasone (F-DEX) monocyte binding assay to help
in the treatment of these patients. Method: Collection of pre- and
post-BMT blood samples from 20 patient/donor pairs who plan to
undergo allogeneic bone marrow transplant. The samples will be
analysed using a F-DEX monocyte binding assay of collected
monocytes. Results: Currently preliminary results are being
ascertained. Conclusion: We hope that the data collected from
these patients will help to examine steroid sensitivity in these patients
and help to design better treatment strategies for these patients.
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P2-P94

11b- Hydroxylase Deﬁciency due to a Novel Compound
Heterozygous Mutation and Literature Review
Wei Wu, Guanping Dong, Yun Li, Jinling Wang
Zhejiang University, Hangzhou, Zhejiang, China

Background: The incidence of 11b-hydroxylase deﬁciency is
quite low in China, less is reported about the gene mutation in
Chinese population. Objective and hypotheses: To analyze the
clinical features and CYP11B1 gene mutations of a family with
11b-hydroxylase deﬁciency (11b-OHD) and literature review were
also included. Method: Physical examination and laboratory tests
were done on a 4 years old girl and gene mutation screening was
conducted in her and her parents. Results: The adrenocorticotropic hormone (ACTH), 17-hydroxyprogesterone(17-OHP) were
normal and testosterone, DHEA, estradiol, serum sodium levels
increased while potassium and renin levels decreased. Bilateral
adrenal enlarged according to CT scan. A novel compound
heterozygous mutation R453Q/R374W was found in the patient
and the mother was found to carry R374W allele and the father
was found to carry R453Q allele. R453Q was a missense mutation
previously reported to cause the disease. R374W was a novel
missense mutation that was predicted to lead to decreased 11bhydroxylase activity. The indicators of the patient recovered and
keep normal under hydrocortisone. According to the literature
review, the prevalence of the disease is likely to be lower in China
than previously reported in other countries. Conclusion: A novel
compound heterozygous mutation was found to be a diseasecausing mutation. Hydrocortisone is suggested other than
dexamethasone in treating 11b-OHD in Child.

P2-P95

Early Adrenarche: A Common Query but not Easily Resolved
Ainhoa Sarasuaa, Ignacio Diez-Lopeza,b
aOSI

Araba – University Hospital of Alava, Vitoria – Basque
Country, Spain; bBasque Country University, Vitoria – Basque
Country, Spain

Introduction: Early/advanced adrenarche is a frequent reason
for consultation in Children Endocrinology. Objectives: To
evaluate the number and characteristics of cases of early/advanced
adrenarche referred for assessment to the Children’s Consultation
Endocrinology in the period between January 2015 and December
2015. Results: In this period are rated 522 ﬁrst consultations of
which 39 (7%) have been prematurely adrenarche. In the 39 cases;
28 cases were girls (71%) and 11 children. 30 cases were born in
Spain (76%) and 8 in Africa. In three cases there was a history of
hyperandrogenism found in ﬁrst-degree family. As for perinatal
history three were born preterm with weight and suitable length
and a case (born at term) was small for gestational age. The
average age of consultation was 7 years 9 months (minimum 4
years 9 months) in girls and 8 years 4 months (minimum 5 years 9
months) in children. 64% (25/39) had a weight according to age.
11 were diagnosed of overweight and obesity three, the latter three
had advancement of bone age of 2 or more years for chronological
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age. Bone age was according to their chronological age in 15 of
the 39 cases. Study has been made of 17-OH progesterone,
testosterone and DHEA-S in all cases with bone age advancement,
resulting in normal range * values in all but one case with
testosterone levels of 2.7 ng/dl and advancement of bone age 2.5
years (child ﬁnally diagnosed a Leydig cell tumor). Conclusions:
The results conform to the published literature; the highest
incidence of early/advanced in girls in immigrant population and
its relationship to overweight adrenarche. A closer contact with the
Primary Care Pediatrics could provide those children with
advanced bone age adrenarche and according to their chronological age were controlled by their Pediatrician thus avoiding
unnecessary travel and consultations.

P2-P96

Assessment of Clinical Effectiveness and Safety of
Using Flutamide in Children with Pre-menarche
Hierperandrogenismo
Ignacio Diez-Lopeza,b, Ainhoa Sarasuaa, Isabel Lorentea
aOSI Arana - Hospital University Araba - Peaditric Endocrinology,
Vitoria - Basque Country, Spain; bBasque Country University,
Vitoria - Basque Country, Spain

Today we have an increase in patients with early-ahead forecast
pubarche with impaired bone carving for advancement but
organicidad criteria (HSC) but if dysfunction or adrenal
hyperandrogenism and/or ovarian There are several anti-androgen
drugs, all without usual pediatric use (use ‘of label’). Low-dose
ﬂutamide 62.5 mgr/day has been postulated as a treatment in these
cases, but its use is restricted due to the risk of side effects
(gynecomastia and liver involvement). Objective: To study the
clinical safety and efﬁcacy of ﬂutamide in adrenal hyperandrogenism girls affected with bone age advancement and premenarchal.
Methods: Girls signiﬁcant over 6 years, early pubarche not
thelarche, of course affected adrenal hyperandrogenism (ACTH
test compatible with functional hyperandrogenism, no HSC), bone
advancement. Use ‘off label’ drug, informed consent. Control at
baseline, 3.6, 9 and 12 months after implantation. voluntary use.
Cost for families. Variables blood count, transaminases, basal
androgens, EO (G-P), height, weight, Tanner. Comparative study.
IBM SPSS 19.0 Stastistics, Nonparametric paired samples n!30.
Results: Twenty girls, mean age 6.8 to (6–8). previous size C0.8
SDS (0.2–1.7) for target height SDS 0.2 (K0.5,0.6); EO (G-P)
average 19.5 months advance (15–30) and prognosis of size
(B-Pinau) SDS K0.6 0.8 Difference parental height SDS. Average
drug use 13.4 months (12–15) at doses of 62.5 mgr/day. After
follow-up period event No clinical side effects. No alterations in
the blood count, BQ, lipid proﬁle and blood count. Size C0.7 SDS
(0.3–1.5) (P: 0.23), EO (GP) advancement average 12.1 months
(11–24) (only observer) difference of 7.3 months (PZ0.001) and
forecast size (B -Pinau) K0.3 0.3 Difference SDS SDS (P: 0.04)
Conclusion: The use of low-dose ﬂutamide and in a limited time
does not appear in our series associated with biochemical
alteracions, limitarparciaelmente allows the advancement of
bone maturation and improve the prognosis of ﬁnal height.
Further studies are required in this regard.
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P2-P97

Congenital Adrenal Hyperplasia – Subtle
Presentations with Critical Electrolyte Imbalances and
Cardiac Arrhythmias. Experiences from one Hospital
Caroline Ponmani, Carlie Fortune, Kay Springham, Cathy Wenn
Barking Havering and Redbridge Hospital, London, UK

Background: Congenital adrenal hyperplasia (CAH) can
present with salt loss, hyperkalemia and arrhythmias in the
neonatal period. If CAH is not diagnosed and treated early,
neonates are susceptible to sudden death in the ﬁrst few weeks
of life. This problem is particularly critical in boys who have no
genital ambiguity to alert physicians before the onset of
dehydration and shock. Objective and hypotheses: We
recommend that a diagnosis of CAH be considered in neonates
presenting with hyponatremia, hyperkalemia and shock. Method:
A 10 day old presented to the emergency department with a
history of poor feeding. He was afebrile and had lost 5% of his
body weight. His heart rate was 65/min with normal saturations
and a systolic murmur. ECG showed broad complex bradycardia.
Blood gas analysis showed a ph of 7.3, sodium of 112 mEq/l and
potassium of 9.7 mEq/l. On obtaining the electrolyte results, a
presumptive diagnosis of CAH was made. Examination showed
that he had normal male genitalia with scrotal hyperpigmention.
Saline bolus, nebulised salbutamol, calcium gluconate and IV
hydrocortisone were commenced. A brief focussed history from
parents revealed ﬁrst degree consanguinity. Following administration of calcium gluconate his heart rate increased to 150/min
with regular sinus rhythm He was later conﬁrmed to have
21-hydroxylase deﬁciency with a 17-OHP of 280 nmol/l. His heart
murmur was conﬁrmed to be innocent. Results and conclusion:
In the index case, CAH presented with a life-threatening
arrhythmia the presence of a cardiac murmur was a confounding
factor. Timing and appropriate medical management in the
emergency unit can prevent fatality. Finally a combination of
hyperkalemia and hyponatremia with metabolic acidosis is
suggestive of adrenal insufﬁciency and treatment with hydrocortisone gives excellent response.

P1-P98

Knock in of the Recurrent R368X Mutation of
PRKAR1A that Represses cAMP-dependent Protein
Kinase A Activation: A Model of Acrodysostosis Type 1?
Catherine Le Stunffa, Françoise Tilottab, Jérémy Sadoineb,
Dominique Le Denmatb, Eric Clauserc, Pierre Bougnèresa,
Catherine Chaussainb, Caroline Silvea
aINSERM

U1169, Hôpital Bicêtre, University Parus Sud, Le
Kremlin-Bicêtre, France; bEA 2496, UFR Odontologie, University
Paris Descartes, Montrouge, France; cINSERM U970, University
Paris Descartes, Paris, France

Background: In humans, activating mutations in the
PRKAR1A gene cause acrodysostosis1 (ACRDYS1). Two striking
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features of this rare developmental and skeletal disorder are renal
resistance to PTH and chondrodysplasia resulting from the
constitutive inhibition of PTHR1/Gsa/AC/cAMP/PKA signaling
caused by the PRKAR1A mutations. Objective and hypotheses:
Document the consequences of the germline expression of a
PRKAR1A mutation causing a dominant repression of cAMPdependent PKA. Method: Develop a mouse knock-in of the
recurrent acrodysostosis R368X PRKAR1A mutation. Results: No
litters, thus no homozygous [R368X]/[R368X] mice, were obtained
from [R368X]/[C] females. In [R368X]/[C] mice born from
[R368X]/[C] males crossed to WT females, western blots analysis
conﬁrmed mutant allele heterozygous expression. Growth retardation, peripheral acrodysostosis (including brachydactyly affecting all digits) and facial dysostosis were demonstrated in [R368X]
/[C] mice by weight curves and skeletal measurements (micro CT
scan) as a function of time. [R368X]/[C] male and female mice
were similarly affected. Unexpected, postnatal cartilage (alcian
blue) and bone (alizarin red) analysis revealed a striking delay in
mineralization of the cartilage and epiphyseal secondary ossiﬁcation centers in mutant mice. Plasma PTH and basal urinary cAMP
were signiﬁcantly higher in [R368X]/[C] compared to WT mice.
PTH injection increased urinary cAMP similarly in [R368X]/[C]
and WT mice. PKA catalytic PRKACA subunit expression was
regulated in a tissue (kidney not bone and liver) and subunit (not
the regulatory PRKAR2A and PRKAR2B) manner. Conclusion:
This model, the ﬁrst describing germline expression of a
PRKAR1A mutation causing dominant repression of cAMPdependent PKA, reproduces the main features of ACRDYS1 in
humans. It should be helpful to decipher the speciﬁcity of the
cAMP/PKA signaling pathway, a pathway playing a crucial
transduction role for numerous stimuli. In addition, our results
raise the possibility that PRKAR1A is a molecular hub at the
crossroads of signaling pathways orchestrating chondrocyte
proliferation and differentiation.

P1-P99

Automated Greulich-Pyle Bone Age Determinations
in Children with Chronic Endocrine Diseases
Daniela Choukaira, Annette Hückmanna, Janna Mittnachta,
Ioana Intaa, Daniela Klosea, Jens Peter Schenka, Markus Bettendorfa,
Hans Henrik Thodberga,b
aUniversity Children’s Hospital, Heidelberg, Germany; bVisiana,
Holte, Denmark

Background: Prediction of adult height is a standard
procedure in pediatric endocrinology, but it is associated with
considerable interrater variability. Objective and hypotheses:
To compare the new adult height prediction (PAH) method by
automated bone age determination (BoneXperte) with the
conventional PAH method by Bayley Pinneau (BP) based on
bone age determination according to Greulich & Pyle. Furthermore, to assess measures of bone health by bone health index
(BHI) and pQCT. Method: Height and near ﬁnal height was
determined in 82 patients (48 females) with chronic endocrinopathies at time of transition to adult care and with 10.45G2.12
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years. In addition, pQCT and X-rays of the left hand were
performed to obtain BHI and to assess bone ages according to
Greulich and Pyle (manually by three experts) and by
BoneXperte. PAH was calculated using BP and BoneXperte.
Results: The conventional and the automatic bone age determination revealed a mean difference of 0.23G0.74 years (PZ0.0027),
negligible if bone age was retarded or accelerated. The automated
prediction of adult height by BoneXperte in females was 156.96G
5.50 cm, in males PAH was 171.75G6.70 cm, the latter overestimated by 2.81G4 cm. When bone age was accelerated PAH by
BoneXperte was slightly overestimated in females (2.7G2.9 cm)
and in males (1G1.9 cm) compared to ﬁnal height. If bone age was
retarded there was a good accordance of PAH in females and males
compared to ﬁnal height. The mean BHI-SDS was reduced in
comparison to the reference population (SDS K0.72G1.24). BHI
correlated with bone mineral content (r2Z0.5; P!0.0001), total
bone mineral density (r2Z0.35; P!0.0001), and muscle cross
sectional area (r2Z0.47; P!0.0001) determined by pQCT and grip
force (r2Z0.29; P!0.0001) determined by a dynamometer.
Conclusion: BoneXperte allows an objective and time-saving
bone age assessment in children with chronic endocrinopathies
and is suitable to predict valid PAH. BHI correlated with
parameters of the ‘gold standard’ pQCT, but further studies are
needed to validate BHI.

P1-P100

Cord 25-Hydroxyvitamin D and Infant Cranial
Growth: An Odense Child Cohort Study
Sissil Eggea, Nikolas Christensena, Sine Lykkedegna,
Tina Kold Jensenb, Henrik Thybo Christesena
aHans

Christian Andersen Children’s Hospital, Odense University
Hospital, University of Southern Denmark, Odense C, Denmark;
bEnvironmental Medicine, Odense University Hospital, University
of Southern Denmark, Odense C, Denmark

Background: Vitamin D deﬁciency can cause rickets and
impaired bone growth in infants. In India, randomization to
higher vitamin D supplementation doses in pregnancy led to
decreased anterior fontanelle and increased head circumference at
0 and 9 months. Objective and hypotheses: To investigate the
impact of cord 25-hydroxyvitamin D (25(OH)D) concentrations
on cranial measures. Method: In a Danish prospective birth
cohort of 2549 mother/child pairs, we investigated the association
between cord 25(OH)D and infants’ anterior fontanel size
(nZ766), head shape (nZ1528) and head circumference
(nZ1777). Included were infants between 2.5 and 6 months of
age with available cord 25(OH)D and cranial anthropometrics.
Excluded were multiples and conditions affecting growth. Fontanel
area was calculated from the transverse and longitudinal
diameters, head circumference z-scores were generated from
national growth charts. 25(OH)D was analyzed using liquid
chromatography mass spectrometry. Linear and logistic regression
analyses were stratiﬁed by prematurity and adjusted for age, sex,
smoking, body mass index, educational level, parity, maternal age,
skin tone and season of birth. Results: Mean (S.D.) cord 25(OH)D
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was 47.1 (21.7) nmol/l, head circumference 41.5 (1.5) cm. At
median (IQR) age 3.7 (2.5-6) months, fontanel transverse diameter
was 23 (0–58) mm; longitudinal diameter 20 (0–64) mm; area 225
(0–1690) mm2. Asymmetric/ﬂat head shape was present in 846
(55.3%). No differences were seen between boys and girls in
fontanel size or risk of asymmetric head shape, however boys had
signiﬁcantly larger head circumference than girls. No crude or
adjusted associations were found between cord 25(OH)D and any
cranial measure. Conclusion: Cord 25(OH)D is not associated
with infant cranial measures in a well-off western population.

P1-P101

Effect of Bisphosphonates on Bone Fragility Due to
Chronic Liver Disease in Ten Children
Emmanuel Gonzalesb,c, Martha Darcea,b, Alessia Usardia,b,
Agnès Linglarta,b
aReference Center for Rare Disorders of the Mineral Metabolism,
Le Kremlin Bicêtre, France; bPlatform of Expertise for Rare Diseases
Paris-Sud, Le Kremlin Bicêtre, France; cReference Center for Biliary
Atresia Disorder, Le Kremlin Bicêtre, France

Background: Children suffering from chronic liver disease
(CLD) may develop rickets, impaired bone mineralization and are
exposed to an increased risk of osteoporotic fractures. Bisphosphonate (BP) is used in children to increase the bone density and
reduce the fracture incidence. Up to date, no study showing the
effect of this treatment in children suffering from CLD has been
reported. Objective and hypotheses: Evaluate the effect of BPs
in children with CLD and osteoporotic fractures. Method: In this
monocentric retrospective study, children with a CLD and
osteoporotic fracture/s treated with BP were included. Clinical,
biological, osteodensitometric data and type and doses of BP were
collected. Results: Ten patients (7M/3F) were included in the
study. The mean bone mineral density (BMD) before BP was K2.2
S.D. (nZ6). They experienced 6.6 fractures/patient in the 6 months
preceding the BPs. The treatment with BP was started at an
average age of 6.8 years (G1.6). Three patients were liver
transplanted 5 months (in average) after the ﬁrst BP treatment.
After 1 year of BP therapy, the rate of fractures signiﬁcantly
decreased from 6.6 to 0.3 fractures/year and 8/10 patients did not
present any new fracture. The average cumulative doses of BP was
2.8 mg/kg. patient (G1.9). No serious adverse event was observed
on BP therapy. Conclusion: Our results suggest that BP therapy
could be effective and safe in children with osteoporosis and
chronic liver disease.

P1-P102

Radiologically Conﬁrmed Fractures in a Scottish
Nationwide Cohort of Boys with Duchenne Muscular
Dystrophy
Shuko Josepha,b, Marina Di Marcob,c, Ishaq Abu-Arafehb,d,
Alex Baxtere, Nuno Cordeirob,f, Iain Horrocksb, Linda MacLellani,
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Kenneth McWilliame, Karen Naismithg, Ann O’Harah, S Faisal
Ahmeda, SC Wonga
aDevelopmental Endocrinology Research Group The Royal Hospital
for Children, Glasgow, UK; bPaediatric Neurosciences Research
Group The Royal Hospital for Children, Glasgow, UK; cWest of
Scotland Genetic Services Queen Elizabeth University Hospital,
Glasgow, UK; dThe Department of Paedaitrcics Forth Valley Royal
Hospital, Stirling, UK; eThe Department of Paediatric Neurology
The Royal Hopistal for Sick Children, Edinburgh, UK; fRainbow
House Ayrshire Central Hospital, Ayrshire, UK; gArmitstead Child
Development Centre King’s Cross Hospital/Ninewells Hospital,
Dundee, UK; hThe Royal Aberdeen Children’s Hospital, Aberdeen,
UK; iThe Department of Paediatrics Raigmore Hospital,
Inverness, UK

Background: Published studies of radiologically conﬁrmed
fractures in sufﬁciently large cohorts of boys with Duchenne
Muscular Dystrophy (DMD) are limited. Objective: To
determine the incidence of fractures in a contemporary cohort
of 91 boys with DMD managed in all Scottish centres. Method:
Radiologically conﬁrmed fractures were classiﬁed into vertebral
fracture (VF) and non-VF in a retrospective audit of all boys
currently managed in Scotland. Probability of fractures was
determined by Kaplan–Meier plot. Results: At last assessment
at a median age of 11.2 years (range, 2.3–18.9), 45/91 (50%) were
non-ambulant. Of 91, 51 (56%) were on Glucocorticoid (GC) at
last assessment, 11/91 (21%) were GC naı̈ve, 23/91 (25%) were
previously treated with GC and in 6 (7%), this information was
unavailable. By last assessment, 43 boys (47%) had sustained
fractures. On Kaplan–Meier analysis, 50% of the cohort had
sustained a fracture by the age of 10.2 years and 75% had sustained
a fracture by 12.8 years. Non-VF occurred in 36/91 (40%). Seven
(8%) of those boys who sustained non-VF were GC-naı̈ve, median
age of 3.5 years (2.0,10.1). Symptomatic VFs were reported in 8/91
(9%). In those who were started on GC, there was a period of 2.3
years before the ﬁrst symptomatic VF was diagnosed and 50%
had sustained VF by 8 years after start of GC (95% CI: 6.3–9.6).
Multivariate analysis including boys currently and previously
treated with GC showed that no single clinical factor (age at
starting GC, duration GC, age lost ambulation) was associated
with fractures. Conclusion: In this study of a contemporary
nationwide cohort of boys with DMD, it is clear that
radiologically-conﬁrmed non-VFs can occur irrespective of GC
therapy, whereas there is a latency period of 2 years before
detection of the ﬁrst symptomatic VF. The data gleaned from this
large cohort will inform the design of future interventional studies
of bone protective therapy powered on fracture reduction.

P1-P103

Monostotic Fibrous Dysplasia is a Single Disorder
Caused by Somatic Mosaic Activating Mutations in
GNAS
Hironori Shibataa, Satoshi Narumia, Tomohiro Ishiia,
Yoshiaki Sakamotob, Gen Nishimurac, Tomonobu Hasegawaa
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aDepartment of Pediatrics, Keio University School of Medicine,
Tokyo, Japan; bDepartment of Plastic and Reconstructive Surgery,
Keio University School of Medicine, Tokyo, Japan; cDepartment of
Radiology, Tokyo Metropolitan Children’s Medical Center, Tokyo,
Japan

Background: Monostotic Fibrous Dysplasia (MFD) is thought
to be caused by somatic mosaic activating mutations in GNAS.
However, previous GNAS mutation analyses of MFD patients
using direct sequencing of bone samples detected activating GNAS
mutations only in 21 of 40 cases (52.5%) (Hum Pathol 2012; 43:
1234). We reported that next generation sequencing (NGS)
detected somatic activating GNAS mutations sensitively from
peripheral blood samples in McCune-Albright syndrome (PLoS
One 2013; 8: e60525). Objective and hypotheses: To determine
if we could detect somatic activating GNAS mutations in MFD
patients using direct sequencing of bone samples and NGS of
peripheral blood samples. Method: The study included eight
patients with MFD who underwent operation at our institution.
We performed direct sequencing of bone samples and NGS of
blood samples from all patients. Results: We detected somatic
activating GNAS mutations in all patients by direct sequencing of
bone samples and/or by NGS of blood samples (Table 1).
Conclusion: This result indicates that MFD is a single disorder
caused by somatic mosaic activating mutations in GNAS. Formic
acid used for decalciﬁcation might cause DNA degradation in case
1, 2 and 5.

P1-P104

Clinically Signiﬁcant Fracture Incidence in Czech
Children: A Population-based Study
Ondrej Soucek, Jan Lebl, Zdenek Sumnik
Department of Paediatrics, Charles University in Prague and Motol
University Hospital, Prague, Czech Republic

Background: Before reaching adulthood, every second boy
and every third girl will sustain a fracture. This growth spurtrelated bone fragility is partially caused by a quick longitudinal
growth and a relatively slower increase in bone width. However, no
study has focused particularly on clinically signiﬁcant fractures,
a criterion for osteoporosis diagnostics. Objective and
hypotheses: The aim of this study was to describe the incidence
of clinically signiﬁcant fractures (i.e., extremity long bone and
vertebral fractures) in healthy Czech population aged 0–20 years
and thus establish a control data for comparison of fracture
incidence in chronically ill children. Method: The extremity long
bone and vertebral fractures were recorded from the National
Registry of Hospitalised Patients and the demographic data were
obtained from the Institute of Health Information and Statistics
of the Czech Republic. Number of fractures per age- and genderspeciﬁc population count was calculated. Data for years 2008–2014
were averaged. Results: The median fracture incidence was 6.2‰
in boys and 2.4‰ in girls. Whereas there were two peaks of
fracture incidence occurring at the ages of 6 (7.1‰) and 13 (9.7‰)
years in boys, there was no clear peak but a plateau between the
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Table 1. (for abstract P1-P103)

Patients
1
2
3
4
5
6
7
8

Age
(years)
10
14
19
23
34
41
42
67

Sex
M
F
M
F
M
M
F
F

PCR ampliﬁcation using bone sample

Detection of GNAS mutations

Material
FFPE
FFPE
Frozen sample
Frozen sample
FFPE
Frozen sample
Frozen sample
Frozen sample1

DS-bone
ND
NO
C
C
ND
C
C
ND

GNAS
K
K
C
C
K
C
C
K

GAPDH
K
K
ND
ND
K
ND
ND
K

NGS-blood
C
C
K
C
C
K
K
C

Type of
mutation
R201H
R201C
R201C
R201H
R201H
R201H
R201H
R201C

DS: direct sequencing, FFPE: formalin ﬁxed parafﬁn embedded sample. ND: not done.
1
Previous repeated operations caused severe bone calciﬁcation.

ages 6 and 11 years in girls, with a fracture incidence around 5.5‰.
The fracture incidence was similar in the ﬁrst 3 years of age
between the sexes (0.4–2.0‰), but from the fourth year the
incidence was consistently higher in boys and remained more than
two times higher at the age of 20 years (3.2‰ vs 1.4‰, P!0.001).
Conclusion: The incidence of fractures important for osteoporosis
diagnostics is higher in boys than in girls and increases until the
mid-puberty in boys and early puberty in girls. The role of bone
quality and physical behaviour on fracture incidence remains to be
elucidated.

increased when compared to control bones. Furthermore,
chondrocyte proliferation was also increased in the metatarsal
bones cultured with G1. However, when measuring bone length
this was not signiﬁcantly affected when exposed to G1 in vitro as
well as in vivo. Conclusion: Our data suggest that estrogen may
affect the growth plate via GPER-1 mainly by increasing
chondrocyte proliferation and proliferative zone height. To clarify
if this effect will translate into increased bone length, a longer
treatment study would be needed.

P1-P106
P1-P105

Effects of Selective GPER-1 Agonist G1 on Bone
Growth
Maryam Iravani, Elham Karimian, Andrei Chagin, Lars Sävendahl
Karolinska Institutet, Stockholm, Sweden

Background: Abnormal growth is a common problem in
children. Some children do not respond to growth hormone
therapy and alternative treatments selectively targeting the growth
plate are needed. High doses of estrogens induce growth plate
closure and stop further growth. However, high-dose estrogen
treatment may also have severe side effects, including increased
risk of cancer and reduced fertility. The expression of estrogen
receptors (ER), including GPER-1, has been demonstrated in
growth plate cartilage in humans as well as mice. Objective and
hypotheses: We hypothesized that GPER-1 mediates estrogenic
effects on growth plate cartilage. Method: Murine postnatal
metatarsal bones were cultured with 1, 10, 100 and 300 nM of the
selective GPER-1 agonist G1 for 2 weeks. Moreover, 12-week old
ovariectomized female C57BL/6 mice were treated with daily
subcutaneous injections of G1 at 0.2 mg/kg body weight for 4
weeks. Lengths of metatarsal bones, tibiae, and femur were
measured and growth plate morphology was analyzed. The effects
of G1 on chondrocyte proliferation in cultured metatarsal bones
were analyzed by PCNA staining. Results: In G1 treated cultured
metatarsal bones, resting and proliferative zone heights were
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Bone Mineral Density, Pubertal Status and Ability to
Walk are Associated to Fracture Incidence in Patients
with Rett Syndrome
Anya Rothenbuhlera, Najiba Lahloub, Thierry Bienvenuc, Nadia
Bahi Buissond, Agnes Linglarta
aDepartment of Pediatric Endocrinology and Diabetes, Centre de
Reference des Maladies Rares du Metabolisme du Calcium et du
Phosphore, Bicetre Hospital, Paris Sud University, Le Kremlin
Bicetre, France; bInsitute for Endocrine and Metabolic Research,
Hospital Cochin, Paris-Descartes University, Paris, France; cInserm
U1016, Institut Cochin, Université Paris-Descartes, Paris, France;
dPediatric Neurology, Necker Enfants Malades University Hospital,
Paris, France.

Background: Rett (RTT) syndrome is a neurodevelopmental
disorder related to mutations in the MECP2 gene that affects girls
almost exclusively. In Rett syndrome patients have a high
incidence of fractures that can occur at a young age. Objective
and hypotheses: One of the objectives of this study was to
identify clinical, radiographic and biological parameters associated
to fracture incidence. Method: 89 RTT patients bearing a MECP2
mutation who had no past history of bisphosphonate treatment or
orthopedic surgery to the spine were recruited prospectively. The
following clinical, radiographic and biological parameters were
evaluated: history of fractures and anti-epileptic drugs, ability to
walk, BMI, pubertal status, Kerr severity score, daily calorie,
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calcium and vitamin D intake, bone mineral density (BMD) at the
spine and hip using DEXA, X-rays of the spine and urinary
calcium excretion. Results: Mean age of patients was 11.8G7.1
years. 19/89 (21%) of patients had a history of fracture(s).
Ambulatory patients had a higher incidence of fractures (41%)
compared to those unable to walk (14%) even though they had a
higher BMD of K1.72G0.18 Z score SDS at the spine and
K2.48G0.23 Z score SDS at hip compared to K3G0.23 and
K2.48G0.23, respectively, in non-walking RTT patients. Even
though pubertal patients had a higher BMD compared to nonpubertal patients, K1.6G0.33 vs K2.27G0.15 Z score SDS at the
spine, the incidence of fractures was the highest (30%) in the
pubertal ambulatory patients. BMD at the spine and the hip was
signiﬁcantly lower in patients who had fractures, respectively at
K2.78G0.3 and K3.21G0.36 SDS Z-score compared to patients
with no history of fractures, respectively at K1.76G0.16 and
K2.24G0.18 SDS Z-score. No difference was found for the other
studied parameters between the fractured and non-fractured
patients. BMD was signiﬁcantly correlated to the disease severity
Kerr score and BMI Z-score. Conclusion: Pubertal ambulatory
RTT patients have the highest incidence of fractures. BMD,
ambulatory status and pubertal development are related to fracture
incidence in RTT patients.

reduced AD-SoS (P!0.005) and BTT (P!0.0005) z-scores than
the controls. However, KS patients presented a signiﬁcantly higher
PTH (P!0.0001) and a signiﬁcantly lower 25(OH)D (P!0.0001),
osteocalcin (P!0.05), and bone alkaline phosphatase levels
(P!0.005). Interestingly, these metabolic bone disorders were
present already in prepubertal subjects. AD-SoS and BTT z-scores
correlated negatively with PTH (P!0.005) and with age
(P!0.0001) and positively with 25(OH)D levels (P!0.005).
PTH correlated signiﬁcantly with calcium (P!0.005), age
(P!0.0001), LH (P!0.0001), FSH (P!0.0001), total testosterone
(P!0.0001), vitamin D (PZ0.04), and osteocalcin (PZ0.002).
Conclusion: KS children and adolescents exhibit an impaired
bone mineral status and metabolism with a frequent increase of
PTH levels and a signiﬁcant reduction of 25-OH-D and bone
formation markers. Interestingly, this impairment is already
evident in prepuberal KS patients, even if we showed a
deterioration with LH and FSH increase and the reduction of
testosterone.

P1-P108

Tolerability and Feasibility of Whole Body Vibration
and its Effects on Muscle Function and Bone Health in
Patients with Dystrophinopathy
P1-P107

Bone Mineral Status in Children and Adolescents with
Klinefelter Syndrome
Stefano Stagia, Perla Scalinia, Mariarosaria Di Tommasob,
Francesco Chiarellic, Cristina Manonia, Maria Parpagnolia,
Alberto Verrottid, Elisabetta Lapie, Sabrina Giglioe, Laura Dosae,
Maurizio de Martinoa
aHealth Science Department, Anna Meyer Children’s University
Hospital, University of Florence, Florence, Italy; bDepartment of
Health Sciences, Careggi Hospital, University of Florence, Florence,
Italy; cDepartment of Paediatrics, University of Chieti, Chieti, Italy;
dDepartment of Paediatrics, University of L’Aquila, L’Aquila, Italy;
eGenetics and Molecular Medicine Unit, Anna Meyer Children’s
University Hospital, Florence, Italy

Background: Klinefelter syndrome (KS) has long-term
consequences on bone health. However, studies regarding bone
status and metabolism in childhood and adolescence are very rare.
Objective and hypotheses: The purpose of our study was to
evaluate bone status and metabolism in a cohort of KS children
and adolescents. Method: This cross-sectional study involves 40
(mean age 13.7G3.8 years) KS children and adolescents and
80 age-matched healthy subjects. In patients and controls, we
evaluated serum levels of ionised and total calcium, phosphate,
total testosterone, luteinising hormone, follicle stimulating
hormone, parathyroid hormone (PTH), 25-hydroxyvitamin D
(25[OH]D), 1,25-dihydroxyvitamin D, osteocalcin, bone alkaline
phosphatase, and urinary deoxypyridinoline concentrations. We
also calculated the phalangeal amplitude-dependent speed of
sound (AD-SoS) and the bone transmission time (BTT) z-scores.
Results: KS children and adolescents showed a signiﬁcantly
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Anna Petryka,b, Lynda Polgreenc, Jamie Marshd, Dawn Lowee,
James Hodgesf, Peter Karachunskib,d
aUniversity

of Minnesota Masonic Children’s Hospital, Minneapolis,
MN, USA; bDepartment of Pediatrics, University of Minnesota,
Minneapolis, MN, USA; cDivision of Pediatric Endocrinology and
Metabolism, Los Angeles Biomedical Research Institute at HarborUCLA Medical Center, Torrance, CA, USA; dDepartment of
Neurology, University of Minnesota, Minneapolis, MN, USA;
eDepartment of Physical Medicine & Rehabilitation, University of
Minnesota, Minneapolis, MN, USA; fDivision of Biostatistics,
University of Minnesota, Minneapolis, MN, USA

Background: Dystrophinopathies, including Duchenne
(DMD) and Becker (BMD) muscular dystrophy, are X-linked
muscle wasting disorders caused by mutations in the dystrophin
gene. Dystrophin deﬁciency compromises functional integrity of
the muscle ﬁbers leading to progressive weakness, accompanied by
a gradual bone loss. Objective and hypotheses: This study’s goal
was to evaluate the effect of whole body low magnitude vibration
(WBLMV) on timed motor performance and bone health. The
hypothesis was that WBLMV would stabilize muscle function and
prevent bone loss in patients with dystrophinopathies. Method:
This pilot study included 3 DMD (5.9; 7.5; 12.5 years old) and 2
BMD (16.4 and 21.7 years old) boys, all ambulatory (able to walk
R75 m unassisted). Each patient was given a Marodyne Low
Intensity Vibration plate with an oscillating frequency of 30–90 Hz
for daily use at home for 10 consecutive min/day for 6 months.
Baseline measurements were taken twice within two weeks before
treatment began, then at 6 months and 12 months, and included
6 min walk distance, 10 m walk, ‘stair climb’ test, ‘supine to stand’
test and peripheral quantitative computed tomography (pQCT) of
the tibia (3% and 38% sites) to evaluate trabecular and cortical
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bone. Statistical analyses used mixed linear models to account for
correlation of measurement times within subject. Results: Motor
function remained stable during the 6 months of intervention with
WBLMV, followed by deterioration during the subsequent 6
months without WBLMV in a ‘stair climb’ test (73% slower at 12
mo vs 6 months, P!0.0001) and ‘supine to stand’ test (74% slower
at 12 mo vs 6 months, PZ0.027). There was a trend toward an
increase in trabecular cross-sectional area during the intervention
phase (680 vs 544 mm2 at 6 mo vs baseline, respectively, PZ0.069).
Other indices of bone geometry did not change signiﬁcantly.
Conclusion: WBLMV was well tolerated and appeared to have a
positive effect on stabilizing muscle function and possibly bone
health in patients with dystrophinopathies.

P1-P109

Nonsense Mutation in SPARC Gene Causing
Autosomal Recessive Ostegenesis Imperfecta
Saygin Abalia, Ahmet Armanb, Zeynep Ataya, Serpil Basa,
Sevda Cama, Zeliha Görmezc, Huseyin Demircic, Yasemin Alanayd,
Nurten Akarsue, Abdullah Bereketa, Serap Turana
aPediatric

Endocrinology, Marmara University, Istanbul, Turkey;
Genetics, Marmara University, Istanbul, Turkey;
cAdvanced Genomics and Bioinformatics Research Center
TUBITAK-BILGEM-UEKAE, Kocaeli, Turkey; dDepartment of
Pediatrics, School of Medicine, Acibadem University, Istanbul,
Turkey; eMedical Genetics, Hacettepe University, Istanbul, Turkey
bMedical

Background: Osteogenesis imperfecta type XVII (OI17)
(MIM#182120) have been described recently due to mutation in
secreted protein, acidic, cysteine-rich (SPARC) gene located on
5q33.1. Objective and hypotheses: Here we report a novel
mutation in SPARC causing OI17. Case: Two siblings presented to
our clinic at the age of 10.3 and 0.5 years old. Parents were
consanguineous. The older one was born with birth weight K2.5
SDS and had contracture in distal part of the extremities. Severe
scoliosis and hypotonicity was noted in early infancy. His ﬁrst
fracture in long bones has been detected at the age of 3 years.
He was diagnosed as OI and pamidronate therapy had been
initiated. Several long bone fractures, deformities, joint hyperlaxity, blue sclerae and inguinal hernia operation was noted in the
patient. He had no dentinogenesis imperfecta. His sister was born
term via C/S with a BW of K1.2 SDS. She had congenital fractures,
axial hypotonicity and blue sclerae. They both had gross motor
developmental delay, the brotherhad mild conductive hearing loss.
His lumbar DEXA Z-score was K0.2 under pamidronate therapy
for 6 years. They have no nephrocalcinosis. Whole-exome
sequencing was performed and in the SPARC gene, homozygosity
for nonsense variant, c.160GOT,p.Glu54X was identiﬁed in both
siblings. No other variants for known OI genes were detected. The
parents without OI were heterozygous for c.160GOT and this
mutation was not found in IGBAM in house exome database
including 1013 samples. This mutation was conﬁrmed by Sanger
sequencing. Conclusion: Here we described clinical characteristics of two siblings with recently describedOI17, new mutation
in SPARC gene, which can be clinically classiﬁed as Sillence type 4.
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Increase in Sclerostin After Rapid Weight Loss in
Children
Niels H Birkebæk, Jan Frystyk, Aksel Lange, Peter Holland-Fischer,
Kurt Kristensen, Søren Rittig, Henrik Vilstrup, Grønbæk Henning
aDepartment of Pediatrics, Aarhus University Hospital, Aarhus,
Denmark; bMedical Research Laboratory, Department of Clinical
Medicine, Aarhus University Hospital, Aarhus, Denmark;
cDepartment of Medicine V, Aarhus University Hospital, Aarhus,
Denmark

Background: Sclerostin is secreted by the osteocyte and
inhibits bone formation by osteoblasts and is thus a negative
regulator of bone formation. In adults, sclerostin levels increase
after weight loss, which may be prevented by exercise training. The
effect of weight loss on sclerostin in children is unknown.
Objective and hypotheses: To compare sclerostin levels in
children before and after a 10 weeks stay at a weight loss camp
(WLC). Method: A total of 116 (65 females) obese Caucasian
children with a median age of 12.3 (7–15) years were included in
the study. At the WLC all children attended regular school classes,
were physically active at least 1 h every day and had a ﬁxed diet
plan with focus on reduced intake of calories. Just before attending
-, and after 10 week stay at the WLC, the children were exposed to
a physical examination and fasting blood samples followed by a
standard glucose tolerance test. Sclerostin was measured by ELISA
(Biomedica, Vienna, Austria). The insulin sensitivity index (ISI –
HOMA) was calculated as: 22.5/(insulin (mU/l)!glucose
(mmol/l)). Results: Sclerostin increased signiﬁcantly from mean
(95% CI) – 55.7 pmol/l (53.0–58.4) to 61.3 pmol/l (58.4–64.3)
(P!0.001) during the 10 week WLC stay. Concomitantly, BMI
decreased signiﬁcantly with a median of 3.0 kg/m2 (0–6.5)
(P!0.01), and insulin sensitivity increased signiﬁcantly
(P!0.01). There was no correlation between change in sclerostin
and change in BMI and no correlation between change in
sclerostin and change in ISI-HOMA. Conclusion: Sclerostin
increases after 10 weeks of weight loss in children even though the
weight loss program is combined with moderate physical activity.
Thus, a rapid weight loss in children may have a negative impact
on bone formation.
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Impact of Conventional Medical Treatment on Bone
Mineral Density and Bone Turnover in Adult XLH
Patients: A 6 Year Cohort Study
Vikram Vinod Shanbhoguea,c, Signe Sparre Beck-Nielsenb,c
aDepartment of Clinical Endocrinology, Odense University Hospital, Odense, Denmark; bH.C. Andersen Children’s Hospital, Odense,
Denmark; cInstitute of Clinical Research, University of Southern
Denmark, Odense, Denmark

Background: X-linked hypophosphatemia (XLH) are rare,
inheritable disorders caused by excessive renal phosphate wasting
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manifesting as rickets in children and osteomalacia in adults.
While conventional medical treatment with oral phosphate and
alfacalcidol is recommended in childhood, where it heals rickets
and rescues some of the growth potential prior to fusion of the
growth plates, it is controversial whether adults should continue
therapy. There is little evidence for the long-term effect of medical
treatment on the adult skeleton. Objective and hypotheses: The
aim of the study was to determine the impact of conventional
medical treatment on bone mineral density (BMD) and bone
turnover in adult patients with XLH. Method: DXA scans of the
lumbar spine (L2-L4) and total hip BMD were evaluated in 44
adults aged (18C years) with XLH, 27 of whom were re-examined
after six years. Bone formation (N-terminal propeptide of type 1
procollagen, P1NP) and resorption (carboxyterminal cross-linked
telopeptide of type 1 collagen, CTX1) markers were analysed in
serum samples at baseline (stored at K708 Celcius) and follow-up
in one lot. Eleven of the 27 XLH patients had received
conventional medical treatment throughout the study period.
Results: The mean change in BMD during the study period was
not different between treated and non-treated XLH patients at
the lumbar spine (K1.9% vs K0.2%; PZ0.55) or hip (K5.2% vs
K3.2%; PZ0.55). However, bone turnover was higher in the
treated compared to non-treated XLH patients as indicated by
higher P1NP (C73.7%, PZ0.05) and CTX1 (C138%, PZ0.04).
Conclusion: Conventional medical treatment for 6 years did not
affect the BMD of the hip or spine in XLH adult patients. Although
treatment resulted in a state of high bone turnover, bone formation
and resorption were balanced, resulting in no net loss of bone
mass.

muscle strength by mechanograph, the median of maximum-force
in naive GHD was signiﬁcantly lower than normal subjects (0.5 kN
(0.3, 2.8) vs 2.7 kN (2.2, 3.3) respectively, PZ0.03). This was
proportional to their tibia muscle cross sectional area. There were
no differences in bone proﬁles and bone formation markers
between all studied groups. However, the bone resorption marker,
C-terminal telopeptide (CTX) was signiﬁcantly higher in naive
GHD vs the normal in the ﬁrst time assessment group (2.0 ng/ml
(1.4, 3.9) vs 1.6 ng/ml (0.9, 2.8), respectively, PZ0.02). A positive
correlation was found between CTX and parathyroid hormone
(PTH) at time of initial evaluation (rZ0.46, PZ0.02) and retesting
(rZ0.77, PZ0.02). Conclusion: Subjects with CO-GHD have
normal bone mass and body composition at initial evaluation and
retesting at ﬁnal height. However, signiﬁcant lower muscle force
and higher CTX was found in naive GHD compared to the
normal. Our results suggest that muscle force and PTH are
important determinants of bone health in subjects with CO-GHD.
However, a large-scale study is required to verify our ﬁndings.
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Extension of The Bone Health Index to Adults, and
Reference Curves of Four Indices of Cortical Bone for
Healthy Europeans
David Martin, Hans Henrik Thodberg
aTübingen University Children’s Hospital and Filderklinik,
Tübingen, Germany; bVisiana, Holt, Denmark

P1-P112

Bone Health and Body Composition in Childhood
Onset Growth Hormone Deﬁciency at Time of Initial
Evaluation and Retesting
M Ahmid, S Shepherd, M McMillan, S F Ahmed, M G Shaikh
Developmental Endocrinology Research Group, School of Medicine,
Royal Hospital for Children, University of Glasgow, Glasgow, UK

Background: Childhood onset growth hormone deﬁciency
(CO-GHD) may contribute to low bone mass and alterations of
body composition. However, the mechanisms by which CO-GHD
effects bone health are not yet clearly deﬁned. Objective and
hypotheses: To evaluate musculoskeletal health in CO-GHD
subjects at initial evaluation and retesting after ﬁnal height.
Method: A cross-sectional study of assessing bone health and
body composition by imaging (DXA and pQCT), muscle strength
by mechanography, and biochemical assessment in children
undergoing GH stimulation tests for short stature (total – 25,
GH deﬁciency – 15, median age (range) 10.9 years (5.6–16.0)) and
biochemical revaluation at ﬁnal height after GH therapy (total – 11,
GH deﬁciency – 7, age 16.7 years (14.9-18.6)). Results: After
adjusting for age, height, and bone area, GH deﬁcient subjects did
not differ in bone and body composition parameters (as measured
by DXA and pQCT) from those who had normal GH levels at
initial evaluation and retesting after ﬁnal height. When assessing
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Background: The BoneXpert method for automated
determination of bone age from hand X-rays has always included
a determination of the Bone Health Index (BHI) from the cortical
thicknesses in the metacarpals. Objective and hypotheses: The
aim was to extend this so-called digital X-ray radiogrammetry
method into adults, and present reference curves for BHI and
three other indices: the metacarpal index, the Exton-Smith index
and the volume-per-area (proportional to areal BMD). Method:
The reference curves were based on a cross-sectional study of 1662
hand radiographs of healthy subjects of age 9–100 years collected
in Jena in 2001–5. We also evaluated a longitudinal study of 116
healthy Danish children born 1952 with on average 11 images
taken over the age range 7–40 years. Results: The Danish BHI
data were found to be consistent with the Jena data, and also with
the published BHI reference for healthy children. BHI was found
to have smaller relative SD than the other three indices in the Jena
cohort over the age range 20–80 years. Conclusion: With this
extension, it is possible to follow pediatric patients at risk of poor
bone health continuously from childhood into adulthood with
exactly the same method. For instance, it can be useful for
monitoring treatment effects of GH therapy for transition patients
with GH deﬁciency until ‘peak bone mass’. The relevance of
cortical thickness has been shown in this context (1), and the new
implementation inside BoneXpert makes this assessment readily
available to clinicians. Reference: 1. Hyldstrup L, Conway GS,
et al. Growth hormone effects on cortical bone dimensions in
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young adults with childhood-onset growth hormone deﬁciency.
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Background: The BoneXpert method for automated
determination of bone age (BA) from hand X-rays was introduced
in 2009, covering the Greulich-Pyle BA range up to 17 years for
boys and 15 years for girls. Objective and hypotheses: To
present an extension of the BA range of the automated method up
to 19 years for boys and 18 years for girls and to validate it against
manual rating. Method: The extension was developed based on
images from the First Zurich Longitudinal Study of 231 healthy
children born in 1954–56 and followed with annual X-rays of both
hands until the age of 20 years. The method was validated on two
cross-sectional studies of healthy children from Rotterdam and
Los Angeles. Results: We found a root-mean-square deviation
from manual rating of 0.68 and 0.49 years respectively in these two
studies for boys in the BA range 17–19 years. For girls in the BA
range 15–18 years, the deviations were 0.77 and 0.63 years
respectively. Note: For girls in the BA range 17–18 years, the
deviations were relatively high, indicating that the Greulich-Pyle
BA scale should perhaps stop already at 17 years for girls. Further
arguments for this are: 1) Beyond 17 years, ratings become
unreliable, putting too much interpretation on the epiphyseal scar,
which can persist for years; 2) the end-point of the BA scale is not a
distinct event but a fading out; 3) BA beyond 17 years has no
clinical importance in physical education or orthopaedics, only in
forensics; 4) this would match the end-point at 19 years in boys
well, since female bone development is about two years ahead
of male development. Conclusions: With this extension, the
automated method performs BA rating as well at the end of
puberty, as in the rest of the BA range. The clinical use of BA at the
end of puberty includes: 1) the assessment of growth potential, so
that GH treatment can be stopped at the optimal time, 2) the
assessment of growth potential in pediatric orthopaedics prior to
surgical intervention.
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Background: Rare metabolic bone diseases (RMBD) are at the
crossways of Endocrinology, Nephrology, Orthopaedic surgery
and Rheumatology. Most of RMBD lead to short stature, bone
pain, tooth anomalies, leg deformities, bone fragility and disability
of variable importance. The organization of care varies immensely
amongst European countries. Several European networks dedicated to RMBD already exist, supported by societies such as ESPE,
ECTS or research grants, albeit their focus is primarily on research.
Objective: The announcement of the future organization of
European Reference Networks (ERNs) for rare diseases by the
European Commission prompted us to conduct a survey in order
to identify and map the ﬁeld of expertise, the organization of care
and the current activities around RMBD. A google questionnaire
based on the future call for ERNs was sent to the existing networks;
the information about the survey was conveyed through the ESPE,
ECTS and ESE societies. Results: 33 centres from 12 countries
responded. Altogether, the expert centres follow more than 4500
patients with RMBD including 1003 with an abnormal regulation
of CaCC and/or Pi, 2121 with a defect of the bone mineralization
and 718 with a skeletal dysplasia. Paediatric patients are
overrepresented (3141 vs 1025). The centres are fully equipped
to image the bone, measure the circulating biomarkers and perform
the molecular diagnosis of RMBD. However, multidisciplinary
care is uneven amongst the centres. Training and research activities
are fully implemented mostly through collaborations. Improvement is awaited for database interoperability and implementation,
as well as for evaluation of clinical/training/research practices.
Conclusion: Our survey pointed the needs to i) improve the
visibility of expert centres towards patients and families,
caregivers, and European health authorities; ii) guide the transition
from child care to adult care; iii) harmonize care, and enable
clinical trials; iv) share the expertise and disseminate the
knowledge of RMBD through e-tools. Our survey shows that
European networking is a major instrument to improve the care of
patients affected with RMBD.
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Clinical and Molecular Characterization of
25-Hydroxylase Deﬁciency in Saudi Patients
Faiqa Imtiaz, Sarah Bakhamis, Osamah AlSagheir,
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Background: Vitamin-D deﬁciency becomes a worldwide
issue, and major cause of rickets in younger age groups. Multiple
causes lead to vitamin-D deﬁciency in which nutritional causes
contribute the major factor. The synthesis of bioactive vitamin-D
requires hydroxylation at 1a and 25 positions by cytochromeP450 in the kidney and liver, respectively. Recently, human
CYP2R1 has been reported as a major factor for 25-hydroxylation,
in which it contributes for the inherited forms of vitamin-D
deﬁciency. Till now, ﬁve cases with CYP2R1 mutation were
reported worldwide. Method: A retrospective cohort study
conducted in King Faisal Specialist Hospital & Research Center,
Riyadh, Saudi Arabia. We included 36 patients who presented with
classical symptoms of vitamin-D deﬁciency whom minimally
responded to vitamin-D supplement. Their charts were reviewed
for demographic, clinical, laboratory and radiological data.
Genetic testing was sent for CYP2R1 mutation. Results: Of 36
patients, 14 were homozygous affected, 19 were heterozygous
carrier and three without detected mutation. Two different
mutations were identiﬁed: c.367C1,GOA (25.7%) and
c.768,insT (68.6%). The commonest presentation was bone pain
(50%), followed by limitation of physical activity (33.3%) and short
stature (27.8%). Some patients showed improvement with high
doses of vitamin-D supplement, where others required the active
form (1,25OH vitamin-D) for their treatment. Conclusion: Our
data identify that CYP2R1 plays a major role in 25-hydroxylation,
which is a fundamental role in activation of vitamin-D. Higher
percentage of CYP2R1 mutation related vitamin-D deﬁciency
might ﬁnd in our community. This result will help in diagnosing,
treatment and prevention of similar cases in the future.

hypercalcemia during vitamin D3 supplementation. Method: In
an ongoing double-blinded vitamin D3 intervention trial 987
healthy children were randomized to receive daily vitamin D3
supplementation of 400 IU (10 mg) or 1200 IU (30 mg) from 2
weeks to 2 years of age. In addition to S-25-OHD concentration at
12 months, as a part of the safety protocol, Ca-ion concentration
was analyzed at 6 and 12 months. Signiﬁcant hypercalcemia was
deﬁned as a level exceeding the upper reference limit (ref.1.16–
1.39) by 10%. Results: Ca-ion concentrations at 6 months
(nZ890) ranged between 1.28 and 1.52 mmol/l (median 1.37,
mean 1.38, S.D. 0.04) and at 12 months (nZ850) between 1.17 and
1.43 mmol/l (median 1.33, mean 1.33, SD 0.03). None of the
participants had signiﬁcant hypercalcemia. S-25-OHD levels at 12
months (nZ801) ranged between 23.0 and 241.0 nmol/l (median
96.7, mean 99.1, SD 29.0). A correlation between S-25-OHD
and Ca-ion concentration at 12 months was seen (PZ!0.001).
S-25-OHD in infants with Ca-ion exceeding the upper reference
limit (nZ14) did not differ from infants with Ca-ion within
normal range (nZ777) (PZ0.127; mean 110.8 vs. 98.9 nmol/l).
Conclusion: At 12 months S-25-OHD did not exceed 250 nmol/l.
None of the participants had severe hypercalcemia. Mild
hypercalcemia at 12 months was present in 2%; no symptoms of
hypercalcemia were observed. It remains unknown how these
values relate to actual vitamin D dosage. Further analyses are
warranted at the end of intervention later in 2016, when the
randomization code will be opened.
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aChildrens
bHelsinki

Hospital, University of Helsinki, Helsinki, Finland;
University Hospital, Helsinki, Finland

Background: Vitamin D supplementation is widely recommended to infants, but the optimal dose remains unclear.
Vitamin D regulates calcium metabolism, and overdosing and high
intake may result in hypercalcemia. Objective and hypotheses:
We measured serum pH-adjusted ionized calcium (Ca-ion/pH
7.40) concentrations at 6 and 12 months and 25-hydroxyvitamin D
(S-25-OHD) at 12 months in order to evaluate the risk of

170

Background: Hypophosphatasia (HPP) is a rare, inherited
metabolic disease caused by loss-of-function mutations in the gene
encoding tissue nonspeciﬁc alkaline phosphatase (TNSALP),
resulting in hypomineralisation of bone. HPP presenting !6
months of age is often lethal due to respiratory insufﬁciency, with
survival of 42% at 1 year. Asfotase alfa, a human recombinant
TNSALP replacement, promotes bone mineralisation, with
survival of 95% at 1 year in infants with HPP. Objective: We
characterised tracheobronchomalacia (TBM) occurring in infants
with HPP treated with asfotase alfa. Methods: Patients with
perinatal- or infantile-onset HPP who received asfotase alfa in a
clinical study or a compassionate-use programme were identiﬁed
as having severe TBM. Clinical data analysed included: presenting
features; predetermined manifestations of interest including TBM;
and management of TBM. Results: Four patients (two female,
two male) with TBM were identiﬁed; three enrolled in Study
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ENB-010-10 (NCT01176266); one received asfotase alfa in a
compassionate-use programme. All patients received ongoing
treatment with asfotase alfa starting at %2 months of age (dose
6–15 mg/kg per week). All four patients required ventilation at
birth and experienced frequent respiratory distress, two
experienced respiratory arrests. Management included tracheostomy and continuous positive pressure ventilation with positive
end-expiratory pressure (upto 12 cm H2O). At the time of this
report, the TBM had resolved in two patients (15 and 24 months
old; off ventilatory support), partially resolved in one (27 months
old, ventilatory support) and remained signiﬁcant in one patient
(23 months old, tracheostomy in situ). Conclusion: This is the
ﬁrst report of TBM in infants with HPP. We recommend
screening infants with HPP who require intermittent positive
pressure ventilation for TBM with ﬂexible bronchoscopy. Further
data are needed to determine the role that asfotase alfa may have
played in the improvements, beyond enabling prolonged survival
and subsequent maturation of the airways.

familial tumoral calcinosis C-terminal FGF23 was only mildly
raised (111 RU/ml, NR !100) and intact levels were within
normal limits. Studies have implicated FGFR1 activation in
regulating FGF23 gene transcription which may account for the
paucity of elevation of FGF23 seen despite increased renal
phosphate reabsorption. Conclusion: This novel mutation in
FGFR1 provides further compelling evidence of the association of
FGFR1 mutations with Hartsﬁeld syndrome. We also expand the
phenotype with the ﬁrst report of tumoral calcinosis with mildly
raised C-terminal FGF23 levels, which may reﬂect loss of function
of FGFR1.
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is Associated with Hartsﬁeld Syndrome and Tumoral
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Background: Our patient, a male infant has bilateral cleft lip
and palate, bilateral split hand and foot, semilobar holoprosencephaly and speciﬁc pituitary defects (cranial diabetes insipidus,
gonadotrophin deﬁciency). He developed tumoral calcinosis at 16
months. Objective and hypotheses: Our patient’s phenotype is
suggestive of Hartsﬁeld syndrome. We hypothesise that he
harbours a FGFR1 mutation given recently published ﬁndings
associating novel homozygous/heterozygous FGFR1 mutations
with the condition. Tumoral calcinosis can be inherited in an
autosomal recessive manner (loss of function mutations in FGF23,
KLOTHO and GALNT3). The circulating factor FGF23 promotes
phosphate excretion. Klotho directly converts the splice variant
FGFR1 (IIIc) into the FGF23-speciﬁc receptor raising the
possibility that an inactivating FGFR1 mutation may contribute
to tumoral calcinosis development. Method: Direct Sanger
sequencing of FGFR1, incisional biopsy (histology consistent
with tumoral calcinosis) and serum for bone biochemistry and
C-terminal/ intact FGF23 levels was taken. Results: Our patient
has a novel, de novo heterozygous missense mutation, c.1883AO
G; p.Asn628Ser, affecting an amino acid residue in the ATP
binding pocket of the tyrosine kinase domain, with predicted
impairment of FGFR1 kinase activity. Biochemical ﬁndings were
consistent with familial tumoral calcinosis with normocalcemia,
normal 1, 25(OH) Vitamin D, hyperphosphataemia, and low
fractional excretion of phosphate. In comparison to other causes of

55th Annual Meeting of the ESPE

Background: On reviewing practical aspects of intravenous
bisphosphonate use in our tertiary Children’s Hospital, we noted
disparity between departments who prescribed these drugs. This
included issues pertinent to patient safety and hospital management, e.g. the need for overnight admission for the ﬁrst infusion,
blood tests and monitoring for adverse events (AEs). We therefore
decided to survey the practices of other tertiary Paediatric
Endocrinology Centres. Objective and hypotheses: To gather
information on differences in practice when prescribing and
administering intravenous bisphosphonates, in order to attempt
to generate a consensus among paediatric endocrinologists in
the UK. Method: An online survey was sent to all members of the
British Paediatric and Adolescent Bone Group (BPABG) with ten
questions exploring how intravenous bisphosphonates are
prescribed and monitored in their unit. Questions included choice
of bisphosphonate, checking of blood tests, use of calcium
supplementation and need for overnight admission after the ﬁrst
infusion. We received eighteen responses from twelve tertiary
centres across the UK. Results: All centres use Pamidronate, of
whom 78% also use Zoledronic Acid. Over 89% check renal and
bone proﬁles and vitamin D prior to infusions. 75% routinely
prescribe calcium supplementation after Zoledronic Acid.
Practices vary around infusion duration, overnight admission
(61% admit children for the ﬁrst infusion, 11% admit younger
children, and 28% do not routinely admit) and post-infusion
serum calcium monitoring (50% do not). Discussion indicated that
anecdotal evidence of early AEs inﬂuenced practice. Further detail
on occurrence, timing and severity of AEs would aim informed
development of a consensus guideline. Conclusion: Clinical
governance around prescribing intravenous bisphosphonates in
most UK Paediatric Endocrine units is good. However hospital
admission remains a difﬁcult issue and more evidence on
occurrence, timing and severity of AEs of bisphosphonates
is required, in order to generate a consensus on practicalities of
their use.
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Background: Bone X-rays provide the main diagnostic
parameters for chondrodysplasia, including common dyschondrosteosis (DC). Skeleton is usually studied piece by piece by visual
analysis in search of characteristic signs. The phenotypic spectrum
of DC is large. Indeed, children who have seemingly idiopathic
short stature (ISS) may have subtle forms of DC that can be
unrecognized. Objectives: Provide a user-friendly computerassisted program that facilitates the identiﬁcation of subtle forms
of DC within a population of children with ISS. Methods: 84
points were placed on various key points of six radiographic
images (ilia, ischia, lumbar spine, forearm, hand, leg), giving 39
measures. Angles and distances were drawn between points of the
same skeletal piece and precisely quantiﬁed. Angles and distances
from different regions were modelled. Patients: The program was
trained on age-matched ten patients with typical DC (SHOX
mutations), and ten patients with a diagnosis of ISS. Thereafter, it
was tested on 54 patients with ISS in whom skeletal X-rays were
considered normal by visual inspection. Results: The more
speciﬁc and more sensitive parameters for the diagnosis of DC
seemed to be the largest distance measured between radius and
ulna, carpal angle, length of 4th metacarpal and its relationship
with length of 4th proximal and distal phalanx, interpeduncular
distance of lumbar spine. Our computerized program was able to
detect 21 children with subtle forms of DC among the 54 children
considered to have ISS. Conclusion: In ﬁeld conditions, it may be
useful to paediatricians to identify subtle forms of DC among
children with ISS. Our computerized quantitative analysis of
skeletal morphology may be helpful in this respect.
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Background: Rett Syndrome (RS) is a disabling condition due to
mutations in MECP2. Girls affected with RS are at risk of developing
osteoporosis and fractures at a young age because of their lack of
mobility and though a direct effect of MECP2 on bone
mineralization. In these girls, bone fragility inﬂicts pain and may
seriously impair the quality of life. Objective: To retrospectively
assess the effect of pamidronate on fractures, bone mineral density
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(BMD) and bone markers in RS girls with bone fragility. Methods:
Once diagnosed with bone fragility, RS girls received 1.5 mg/kg of
pamidronate IV every 3 months cycle for 2 years. Values are median
(min; max). Results: 13 patients were studied (age: 9.5 years (6; 42))
. All were not ambulatory. 24 fractures for 13 patients were observed
in the 6-months interval preceding the start of therapy, whereas 0
fracture occurred during or after pamidronate (length of follow-up:
32 months). The DXA BMD Z-score improved from K3.7 (K5;
K2) to K1.3 (K0.7; K3.8), P!0.01. Most parents reported a
decrease in chronic pain; two patients started to walk around the
end of the 2-years therapy. The urinary calcium excretion, which
reﬂects bone resorption, decreased signiﬁcantly from 0.6 (0.2; 1.5) to
0.3 (0.0; 0.5) mmol/mmol of creatinine. Except for moderate
hypocalcemia and fever, pamidronate was well tolerated in all girls.
Conclusion: Our result are in accordance with the beneﬁcial effect
of bisphosphonates in children with cerebral palsy. Impaired bone
mineralization in RS girls should be screened and prevented
through measures including vitamin D supplements, nutritional
support and careful mechanical loading. In girls experiencing
fractures, IV bisphosphonates may be an adjuvant treatment to
diminish the risk of fracture and restore the bone density.
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Background: Autoimmune polyendocrinopathy-candidiasisectodermal dystrophy (APECED or APS1) is an autosomal
recessive disorder characterized by chronic candidiasis and
autoimmune destruction of endocrine organs. Hypoparathyroidism (HP), adrenocortical failure (AF) and hypogonadism are the
most common endocrinopathies, which together with their
treatment may impact bone health. However, very little is
known about the long-term skeletal health in patients with
APECED. Objective and hypotheses: Aim of the study was to
determine the prevalence of, and risk factors for, osteopenia and
osteoporosis in children and adults with APECED. Method: The
cross-sectional cohort consisted of 29 patients (21 females) who
were examined clinically, their bone mineral densities (BMD) were
measured with dual-energy X-ray absorptiometry and radiographic abnormalities were evaluated with spinal X-ray imaging.
Fracture history was collected with questionnaire. Results: The
patients’ mean age was 35 years (range 12–71 years). 26 (90%)
patients had HP, 26 (90%) patients had AF and 17 (59%) patients
had hypogonadism. Ten (34%) patients had scoliosis. Altogether
16 (55%) patients had had 1–5 fractures and seven of them had
low-impact fractures. Spinal compression abnormalities were
evident in four (14%) patients. The mean BMD Z-scores (95%
CI) were 0.5 (K0.0–1.1) for whole body, 1.2 (0.5–2.0) for lumbar
spine, 0.7 (0.1–1.2) for femoral neck. Osteopenia was present in
20%. Conclusion: Patients with APECED are not at high risk for
low BMD, but based on fracture prevalence their bone structure
may be altered and warrants further studies.
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Two French Families with Vitamin D Dependency Rickets
Type 1B Harbor Homozygous Recessive Expression Of
CYP2R1 Mutations L99P and G42_L46DEL INSR
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Vitamin D dependency rickets type 1B (VDDR-1B) is a rare
condition classiﬁed as rickets due to inadequate 25-hydroxylation of
vitamin D. In this study, we describe rickets and loss-of-function
CYP2R1 mutations in 6/10 individuals tested from two unrelated
families. Five patients in family 1 (F1) have homozygous L99P
mutations; while one member offamily 2 (F2) has novel homozygous
mutations at G42_L46del insR. The mutations, as well as another
variant M248I found in the French population, were recreated and
tested using an in vitro mammalian expression system described
previously (JBiolChem 286:28729). L99P and G42_L46del insR
showed !5% of wild type CYP2R1 enzyme activity and are
presumed to be loss-of-function mutations, while the M284I variant
had 75% activity and is thus likely a polymorphism. In F1, the eldest
child presented with marked limb amyotrophy and genu valgum also
found in his younger 7 year brother; his youngest 4 year sister was
asymptomatic. At diagnosis, all children had hypocalcemia,
hypo-/normo-phosphatemia; high PTH and alkaline phosphatase
(ALP) levels. Serum 1,25-(OH)2D levels were within the normal
range (48–182 pmol/l), but 25-OH-D levels were undetectable
(!4 ng/ml). The aunt and uncle had genu valgum during infancy
and were treated with 25-OH-D3 but were free of treatment for many
years until the molecular investigation was made at 32 and 34 years
respectively. Both had normocalcemia and slightly elevated PTH
levels, normal 1,25-(OH)2D, but undetectable 25-OH D levels. In F2,
the child presented with typical vitamin D deﬁciency rickets: short
stature, genu varum deformity and hypotonia. He was given high
doses of alfacalcidol (1a-OH-D3) and calcium supplementation.
Serum calcium normalized, but PTH and ALP levels remained
elevated. 1,25-(OH)2D levels were supranormal (194 pmol/l up to
383 pmol/l), while 25-OH-D was 2.7 ng/mL by LC-MS/MS.
Calcifediol (25-OH-D3) therapy resulted in complete normalization
of biochemical and bone defects. The major ﬁnding of the present
study is identiﬁcation of six new patients with VDDR-1B rickets
harboring known (L99P) or novel (G42_L46del insR) mutations of
the CYP2R1 gene and very low serum 25-OH-D3 which when
corrected by 25-OH-D3 therapy cures the bone defect.
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Spectrum of the Genetic Defects in Hypophosphatemic Rickets in A Group of Turkish Children
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Background: There exists limited data regarding genetic
etiology of hypophosphatemic rickets in Turkey. Objective and
hypotheses: To investigate the type of genetic defect in 16 index
children and their families (12 unrelated, 1 related). Method:
Following clinical and laboratory assessment, PHEX analysis was
made initially unless a mutation in another gene was suspected. If
negative, FGF23, SLC34A3, SLC34A1, and CYP27B1 genes were
analyzed sequentially. Results: We identiﬁed 21 patients (16
children, ﬁve adults) with hypophosphatemic rickets. Sixteen of
them (76.2%) had ﬁndings related with rickets and 12 (56%) had
short stature. Calcium levels were normal, phosphorus low, ALP
markedly elevated, and parathormone normal or mildly elevated
in all patients. We found 10 different PHEX mutations in 17
patients (80.9%), two novel SLC34A3 mutations in two siblings
(9.5%), and no mutation in two patients (9.5%). Five PHEX
mutations were de novo. Four novel PHEX mutations were:
c.978_982dupCTACC (frameshift), c.1586C2TOG (splice site),
c.436C1GOT (splice site), and c.1217GOT (p.C406F). Affected
parents were all symptomatic but none were diagnosed previously.
Conclusion: Present study revealed that PHEX mutation seems to
be the most prevalent mutation in Turkey as well. More attention
should be paid to hypophosphatemia by the clinicians since some
cases remain undiagnosed both during childhood and adulthood.
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Impact of Intercurrent Illness on Calcium
Homeostasis and Hypoparathyroidism Management
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Background: Hypoparathyroidism is typically managed with
calcitriol/alfacalcidol. Close monitoring of serum calcium is
required as under-treatment causes symptomatic hypocalcaemia
while over-treatment will cause nephrocalcinosis. We report three
cases who demonstrated resistance to treatment during an
intercurrent illness, necessitating increase in medication doses
and monitoring. Objective/hypotheses/method/results: Case
series Case 1: Two-month-old boy with newly diagnosed
hypoparathyroidism due to GCMB2 mutation normalised his Ca
on standard treatment withalfacalcidol and calcium supplements.
He however developed bronchiolitis during admission, resulting in
precipitous drop in cCa (1.53 mmol/l) and seizures requiring IV
Ca infusion and signiﬁcant increase in medication to normalise
serum Ca (alfacalcidol 400–1500 ng/day and calcium supplements
12–48 mmol/day). He eventually needed rPTH to achieve Ca
homeostasis. Case 2: A male infant diagnosed with hypoparathyroidism at birth responded to standard treatment. At 2 months he
presented with bronchiolitis and recurrent hypocalcaemic seizures
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requiring increase in dose of alfacalcidol (400–1500 ng/day) and
Ca supplementation. However, following resolution of illness, he
required rapid reduction in dosage due to hypercalcaemia. Case 3:
A 6-month-old boy with Sanjad-Sakati syndrome on standard
treatment for hypoparathyroidism presented with symptomatic
hypocalcaemia following viral gastritis. He required increase in
dose of alfacalcidol upto 3000 ng/day to normalise serum Ca. He
was however lost to follow-up and presented again at 2 years of age
with symptomatic hypercalcaemia (CaO3 mmol/l) and severe
nephrocalcinosis. To normalise his serum Ca and prevent further
progression of nephrocalcinosis, he was commenced on rPTH.
Conclusion: Intercurrent illness in infants with hypoparathyroidism can lead to marked resistance to standard treatment and
symptomatic hypocalcaemia. The underlying pathophysiology
remains unknown, but would seem to involve more than just
intolerance to oral medication or feeds. During such periods, close
monitoring of calcium levels is required, with quick escalation in
medication doses, as well as reduction to baseline on recovery to
prevent over-treatment.
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Transient Pseudohypoaldosteronism and Failiure to
Thrive in A 5-Month-Old Infant
Hae Soon Kim, Yoonsuk Lee, Jung Won Lee, Su Jin Cho
Ewha Womans University School of Medicine, Seoul, Republic of
Korea

Hyponatremia with hyperkalemia in infancy may be seen in
many endocrinologic and metabolic disorder such as congenital
adrenal hyperplasia, congenital adrenal hypoplasia, and other forms
of hypoadrenalism in infancy. Here, we report a infants who
presented with hyponatremia with hyperkalemia ﬁnally diagnosed as
pseudohypoaldosteronism (PHA) due to urinary tract infection
(UTI) with reﬂux nephropahy. A 5-month-old female initially was
transferred for poor weight gain for 2 months. The body weight was
5.0 kg (!3rd percentile). She looks pale and not well-being.
Virilization of genitalia or pigmentation were not noted. Initial
serum sodium was decreased (125 mEq/l) and serum potassium was
elevated (6.1 mEq/l). The serum CRP level was elevated (4.08 mg/dl),
and serum ESR level was also elevated (60 mm/h). Urine analysis
revealed pyuria. Intravenous saline and antibiotics were started after
urine culture. Catheter urine culture was positive for Serratia
marcescens. The initial serum 17-Hydroxyprogesterone level was
0.73 ng/ml and aldosterone level was markedly elevated
17,800 pg/ml (normal: 30–900), urinary sodium centration was
30 mg/l, so pseudohypoaldosteronism (PHA) was diagnosed. Her
serum sodium and potassium were normalized after 48 h of
intravenous ﬂuid and antibiotics therapy, and inﬂammatory markers
were also normalized. The VCUG showed right-sided grade 5 and
left-sided grade 4 vesicoureteral reﬂux, the renal sonography showed
mild atrophy of right kidney and compensatory hypertrophy of left
kidney. The electrolyte levels remained normal range and
aldosterone level was decreased without sodium replacement and
proper weight gain was achieved. It is important that transient PHA
due to urinary tract infection should be considered in infant
particularly after the ﬁrst 1 month of life with hyponatremia and
hyperkalemia without virilization.
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Childhood Cancer Survivors (CCS) are at High Risk of
Reduced Bone Mass During the Second Decade of Life
Natascia Di Iorgia,b, Vera Morsellinoc, Annalisa Galliziab,
Angela Pistoriod, Federica Ceronee, Ramona Tallonea,b,
Riccardo Hauptd, Mohamad Maghniea,b
aUniversity

of Genoa, Genoa, Italy; bDepartment of Clinical and
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Italy; cDepartment of Hematology, Oncology and Bone Marrow
Transplantation, “Giannina Gaslini” Institute, Genoa, Italy;
dEpidemiology, Biostatistics and Committees Unit, “Giannina
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Pediatric and Neonatal Department, London, UK

Background: Childhood cancer survivors (CCS) are at risk for
low bone mineral density (BMD). Objective: Aim of our study
was to evaluate the prevalence of low BMD and it’s determinants in
a single-center cohort of CCS. Method: One-hundred-eighty-ﬁve
CCS (103M, 84F) diagnosed with liquid-LT-(nZ48), solid-ST(nZ88) and brain tumor-BT-(nZ51) at the age of 5.3G3.2 years
underwent height, BMI (SDS), Tanner staging and DXA scan for
total body-TB and spine-L1-L4 BMD (gr/cm2, Z-score), BMC (gr)
and for TB fat mass(FM, kg) and free fat mass (FFM, kg).
Endocrine defects were found in nZ9LT, nZ16ST and nZ50BT;
48/51BT underwent CRT(mean total dose 5397.5G1426.1 cGy).
Results: Patients were evaluated 6.8G3.3 years after off therapy at
the age of 13.0G2.0 years. LT were signiﬁcantly younger than BT
(12.9G1.8 vs 13.7G1.7 years) and BT shorter than ST (K0.60G
1.26 vs 0.24G1.37 SDS, P!0.001); the 3 categories did not differ
for Tanner stage nor for BMI SDS (range 1.34-LT to 1.57-BT).
BT presented a lower TBBMD (K0.61G0.89) and L1-L4BMD
Z-scores (K0.74G1.14) compared to ST and LT (P’s!0,01). A
TBBMD Z-score !K2 and between K2 and K1 was found in
4.8% (7.8%-BT, 6.5%-LT and 2.2%-ST) and 14% (23.5%-BT, 6.2%LT and 12.6%-ST) of CCS, respectively; a L1-L4BMD Z-score !K2
and between K2 and K1 in 7% (13.7%-BT, 6.5%-LT and 3.4%-ST)
and 15.6% (19.6%-BT, 16.7%-LT and 12.6%-ST), respectively.
TBBMD Z-score was directly associated to FFM (r’sZ0.51) and
inversely to RT dose in BT (rZK0.30, PZ0.037); hormone
defects were inversely related to L1-L4 and TBBMD Z-scores in LT
and ST, but not in BT. Multiple regression analyses showed that
L1-L4BMD Z-score was independently and inversely predicted by
age and hormone defects and directly by FFM and FM after
correction for Tanner stage and height SDS (R2 0.33, P!0.0001),
while TBBMD Z-score by all the previous parameters, except for
Tanner stage (R2 0.50, P!0.0001). Conclusion: Up to 14% of
BTCCS and 6.5% of LTCCS present a low bone mass at the age of
13 years. Older age, hormone defects and CRT are negative
predictors of low BMD.
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Trabecular Bone Score in Children from Mexico City:
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Mexico City, Mexico; bHospital de Especialidades, Centro México
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Background: Trabecular Bone Score (TBS) is a software-based
tool for analysis of DXA images to assess bone microarchitecture
in the lumbar region. Several studies have addressed its value in
adult population, however, little research has been done in
children in which may be useful for bone evaluation during
growth. Objective: To evaluate bone density and TBS during
childhood and its relationship to other variables such as bone age
and height. Method: Pseudo volumetric BMD (3D BMD) was
calculated based on cylindrical model proposed by Kroeger et al.
(Bone Mineral, 1992). TBS assessment has been realized with a
custom version of TBS (Med-Imaps SASU, France) that includes a
dedicated soft tissue correction for pediatric subjects based on
ex-vivo data and taking into account spine tissue thickness and
acquisition mode. The LMS statistical method proposed by Cole
and Green (Stat Med, 1992) was used to construct aBMD, vBMD
and TBS age-related curves using R software (v2.15.3). Height,
weight and BMI Z-scores were evaluated and compared to CDC
(2000) standards. Bone age was evaluated according to Greulich
and Pyle. Results: Eighty boys and 86 girls ages 2.4–17.6 year were
included (9.4G3.5). In both boys and girls we observed ﬁrst a
decreasing phase until the puberty follow by an increasing phase
until 17, more pronounced in girls than boys. Conclusion: Results
are consistent with those obtained by Del Rio et al. (ICCBH 2013).
We also observed a TBS negative peak between 5 and 10 years old.

Background: However, no study has considered the effect of a
supernumerary X chromosome on bone mineral status and bone
metabolism. Objective and hypotheses: To evaluate bone
mineral status and metabolism in a cohort of patients with
nonmosaic triple X syndrome. Method: Nineteen girls (median
age 10.9, range 7.7–15.9 years) with nonmosaic triple X syndrome
were cross-sectionally studied and compared to an age- and bodysize-matched control group. We evaluated ionised and total
calcium, phosphate, parathyroid hormone (PTH), 25-hydroxyvitamin D (25[OH]D), 1,25-dihydroxyvitamin D, osteocalcin,
bone alkaline phosphatase levels, and urinary deoxypyridinoline
concentrations. We also calculated the phalangeal amplitudedependent speed of sound (AD-SoS) and the bone transmission
time (BTT) z-scores. Results: Triple X patients showed
signiﬁcantly reduced AD-SoS (P!0.005) and BTT z-scores
(P!0.0001) than the controls. These results persisted when we
divided the sample into prepubertal and pubertal patients
(P!0.05). Triple X patients also had signiﬁcantly lower calcium
ionised (P!0.005), and higher phosphate (P!0.0001) and PTH
(P!0.0001) levels. However, triple X patients also showed
signiﬁcantly reduced 25(OH)D levels (P!0.005). AD-SoS and
BTT z-scores values were signiﬁcantly inversely correlated with
age (P!0.005), PTH (P!0.005), and 25(OH)D (P!0.005).
Conclusion: Subjects with nonmosaic triple X syndrome exhibit a
signiﬁcant reduction in bone mineral status and showed an impaired
bone metabolism similarly to other X polisomy such as Klinefelter
syndrome, hypothesizing the presence of a primary bone deﬁcit. This
suggests the need to closely monitor these subjects.
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Background: Osteogenesis imperfecta (OI) is a heterogeneous
group of brittle bone disease mostly caused by quantative or
qualitative defects in type I collagen. In most populations, more
than 90% of the patients with OI have dominant mutations in
COL1A1 or COL1A2 genes (AD-OI). Less than 10% of the cases
have recessive inheritance (AR-OI). Currently 12 genes have been
identiﬁed as a cause of AR-OI. Objective and hypotheses: We
assumed higher frequency of AR-OI in our population because of
high consanguineous marriages and aimed to detect AR-OI rate
and distribution of genetic causes in our cohort. Method: Eightynine patients from 73 families were evaluated for inclusion. The
patients having parental OI history (27 families) and/or patients
with mutations in COL1A genes (5 families) were excluded because
of AD-OI. The patients born to consanguineous parents were
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included as AR-OI (29 patients/25 families). In AR-OI group, two
patients had osteoporosis-pseudoglioma and ﬁve patients (four
families) had epidermolysis bullosa and found to have founder
mutation of p.delGly107_Leu117del in FKBP10 gene. Remaining 19
families were called for genetic analyses. Three patients were died.
Whole exome sequencing (WES) was performed to seven index
patients. Results: Novel mutations in LEPRE1, CRTAP and FKBP10
genes were detected in WES We also detected a nonsense mutation in
SPARC in two siblings which is a newly described AR-OI gene. Two
cousins with severe platyspondily had mutation in BMP1 gene. The
other two index cases are still under investigation. Overall, the
frequency of recessive OI was 34.2% of the families and 32.6% of the
patients. Conclusion: In our cohort of OI, 1/3 of patients have
AR-OI. In 11 families with genetic results, ﬁve FKBP10, two LRP5,
and one each LEPRE1, CRTAP, BMP1 and SPARC gene mutation
have been detected. Distribution of mutations seem to differ from
AR-OI cohorts of Spain (n:10) and India (n:7).
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Spinal and Forearm Bone Mineralization in
Adolescents with Klinefelter Syndrome
Jean De Schepper, Olivia Louis, Jesse Vanbesien, Stefanie Verheyden,
Rik De Wolf, Ellen Anckaert, Inge Gies
UZ Brussel, Brussels, Belgium

Background: Patients with Klinefelter syndrome (KS) have an
increased risk for osteoporosis and fractures in adulthood. Data on
bone mineralization in adolescence are limited, although it is a
known at-risk period for vitamin D deﬁciency, low calcium intake
and evolving hypogonadism. Objective and hypotheses: To study
the bone mineralization in KS adolescents and its relationship with
vitamin D/calcium and gonadal status. KS adolescents with low
calcium intake, lower 25-OH vitamin D levels and lower
testosterone and/or higher LH levels were expected to have a
lower BMD. Method: Lumbar spine bone mineral density (BMD)
was measured by dual energy X-ray absorptiometry (DXA) and
trabecular BMD at the distal radius by quantitative peripheral
computed tomography (pQCT) in 29 (25 pubertal) KS adolescents
without testosterone or vitamin D supplementation, who were
between 10.1 and 18.1 years (median 14.8 years) old. 25 OH vitamin
D, LH and testosterone concentrations were analysed by commercial
immuno-assays. Pubertal status was assessed by Tanner score and
calcium intake by a simpliﬁed food frequency questionnaire.
Results: Mean (SD) z-scores of standing height, spinal areal BMD
and forearm trabecular volumetric BMD were 0.82(0.85),
K0.40(0.97) and K0.09(0.99). Respectively 5/29 and 4/21 KS
patients had a lumbar spine BMD and a radius trabecular BMD score
below – 1, but none had a score !K2. Respectively 15/29, 15/29 and
11/24 had a high (O10 mIU/l) LH status, a low (!20 mg/l) 25-OH
vitamin D status and a low (!500 mg/day) calcium intake. Spinal
BMD z-score correlated signiﬁcantly with height SDS (rZ0.66,
P!0.005), but not with 25-OH vitamin D, testosterone, LH
concentrations or calcium intake. Conclusions: Spinal and radial
bone mineralization is normal during adolescence in KS patients,
irrespective of their vitamin D and genital status. BMD results in KS
adolescents have to be related to their height and pubertal status.
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Treatment with Zoledronic Acid in Children with
Duchenne Muscular Dystrophy
Irene Fernandez Viseras, Ele Konstantoulaki, Heinz Jungbluth,
Elizabeth Wraige, Vasantha Gowda, Tony Hulse, Moira Cheung
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Background: Paediatric Osteoporosis can be a devastating
complication of Duchenne muscular dystrophy (DMD). Treatment with intravenous bisphosphonates such as pamidronate is
currently the ﬁrst treatment choice for paediatric osteoporosis of
different etiologies. Objective and hypotheses: The aims of our
study were i) to identify the proportion of boys with DMD with
osteoporosis in our service and ii) to evaluate the side-effect proﬁle
of those treated with zoledronic acid. Zoledronic acid was selected
in our DMD cohort in preference to pamidronate due to the
shorter administration and thus reduced time spent in hospital.
Method: All boys under 16 years with a diagnosis of DMD seen in
a tertiary referral centre were included in this cohort. Patient
characteristics were collected both from hospital records and via
direct patient contacts. Patients treated with bisphosphonates
were interviewed following their ﬁrst infusion of zoledronic acid
to establish the tolerability and side-effect proﬁle of treatment.
Results: Of 61 patients (mean age 10.0 years, range 1 to 16 years)
with DMD, 62% had been treated with corticosteroids. 11% had a
diagnosis of osteoporosis and were commenced on zoledronic
acid. Patients treated with zoledronic acid were older compared to
non-treated patients (MeanGS.D., 13.6G5.4 vs 10.1G4.3 P!0.05)
and more likely to be treated with steroids (100 vs 42% P!0.01).
All DMD boys with osteoporosis were in wheelchairs and had on
average been treated for 8 years on corticosteroids. 43% of them
had pubertal delay. Side effects after ﬁrst infusion included pyrexia
(29%), vomiting (14%), aches and pain (42%). Increased energy
levels were noted in 14% patients. All patients reported that the
side effects were mild and tolerated well. Conclusion: 11% of
paediatric DMD patients were diagnosed with osteoporosis and
started on treatment with zoledronic acid. This was well tolerated
with only minor short-term side effects being reported.

P1-P134

A RCT Comparing the Effect of Three Different
Vitamin D Supplementation Regimens on Se 25 OH
Vit D in Asymptomatic Vit D Deﬁcient Children
Anna Simon, P Pragathesh, Leena Priyambada
Christian Medical College, Vellore, Tamil Nadu, India

Background: Vitamin D plays a signiﬁcant role in musculoskeletal health and various extraskeletal functions making the
prevention and treatment of this vitamin (now considered as a
hormone) of utmost importance. Literature on requirement/
supplementation of vitamin D in asymptomatic children is scarce
and this study was an attempt to see the effect of three different
doses of cholecalciferol supplementation regimens in children with

Poster Presentations

asymptomatic vitamin D deﬁciency. Objective and hypotheses:
To compare the efﬁcacy in raising Se 25OH Vit D levels and the
side effects of three different vitamin D supplementation protocols.
Also, to analyse if BMI inﬂuenced Vit D levels after supplementation. Method: Asymtomatic Vit D deﬁcient children were
recruited and randomized into three groups to receive oral
cholecalciferol for 6 weeks. The three different schedules were
6000 units daily, 10 000 units daily or 60 000 unit every week.
Se calcium, Se phosphorous, S alkaline phosphatase, Se PTH, and
Se 25OHD were obtained at the time of recruitment, 8 weeks and
14 weeks after recruitment. Urine spot calcium/creatinine ratio
were done at the third week, eighth week and 14th week after the
initiation of supplementation. Results: Baseline characters at
enrolment such as sex ratio and mean age were similar among the
three groups. The BMI centiles were comparable among two
groups, but was higher in one group. Baseline Se calcium,
phosphate and PTH were similar among the groups. At 8 weeks,
all three treatment protocols showed approximately fourfold rise
in mean Se 25OHD level from the baseline. The Se 25OHD level at
14 weeks were also comparable among the groups with a decline in
values after cessation of supplementation. But the decline was
lesser with the weekly higher dosing schedule. Conclusion: All
three regimens had equal efﬁcacy in raising 25OH Vit D, though
the decline was lesser with the weekly higher dose schedule. There
were no hypervitaminosis D documented.
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Low Bone Mineral Density in Adolescents with
Leukemia After Hematopoietic Stem Cell
Transplantation
Won Kyoung Cho, Moon Bae Ahn, Shin Hee Kim, Kyoung Soon Cho,
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Background: Hematopoietic stem cell transplantation
(HSCT) has improved the prognosis of children with malignant
hematologic disease. However, it has had signiﬁcant adverse effects
on the endocrine system, including bone health. Limited studies
are available to assess osteoporosis in survivors of adolescents after
HSCT. Objective and hypotheses: We investigate the bone
mineral density (BMD) and endocrinopathy/treatment factors
associated with low BMD in adolescents with leukemia treated
with HSCT. Method: Demographic measurements and dualenergy X-ray aborptiometry assessment of 61 adolescents (FZ28,
MZ33; lymphoidZ28, myeloidZ33) over 14 years of age (16.6G
1.3) who were referred to the pediatric endocrinology clinic
between September 2009 and September 2014 after HSCT at the
Catholic HSCT center were evaluated. Low BMD was classiﬁed
when lumbar spine (LS)-BMD SDS adjusted for age and current
height was below K2.0. Results: Twenty-three (37.7%) out of 61
patients revealed low BMD. In low BMD group, LS-SDS was 3.2G1.1. In low BMD group, the incidence of chronic graftversus-host disease (cGVHD) (73.9% vs 42.1%, P!0.019), and
hypogonadism (78.3% vs 44.7%, P!0.016) were higher than
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normal BMD group. There were no signiﬁcant differences of age,
sex, weight-SDS, weight-SDS, diagnosis, preparative regimen,
acute-GVHD, duration of steroid or cyclosporine treatment for
GVHD, growth hormone deﬁciency. In a multivariate logistic
regression analysis, the development of hypogonadism was
associated with low BMD (bZ1.371, PZ0.026). Conclusion:
One thirds of adolescents with leukemia treated with HSCT
showed low BMD. Monitoring these patients at regular intervals
may be necessary for improving bone health during adolescence
and adulthood.
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Background: Recently, mutations in the highly conserved
transactivation domain of MAFB gene have been identiﬁed as a
cause of multicentric carpo-tarsal osteolysis (MCTO), rare skeletal
disorder characterised by extensive bone resorption predominantly of the carpal and tarsal bones and frequently accompanied
by progressive renal impairment. The MAFB is a basic leucine
zipper transcription factor that is involved in the regulation of
osteoclastogenesis and renal development. Clinical presentation of
MAFB mutations carriers is very heterogeneous. Objective and
hypotheses: To describe genetic background and growth
characteristics in a child with clinical suspicion of MCTO.
Method: Direct sequencing of the MAFB gene. Results: The
6-year-old girl presented with progressive restricted mobility, pain
and edema of wrists. Radiographs revealed osteolysis of proximal
phalangs of thumbs, cuneiform and scafoid bones on both ankles.
The carpal bones had atypical conﬁguration. Markers of
inﬂammation and juvenile idiopathic arthritis associated antibodies
were negative. These ﬁndings together with signiﬁcant proteinuria
led us to suspicion of MCTO that has been proven by detection of a
heterozygous de novo p.Thr58Ile (c.173COT) substitution in the
MAFB gene. The observed mutation was novel, but located within
the mutation hotspot region and predicted to be damaging. In spite
of chronic disease and prepubertal status, the patient has
accelerated bone age (TW3-RUS 8 years) and dentition. Growth
has been accelerated since age of 2 years, in the last 2 years growth
velocity has been 8 cm/year (C2.5 S.D.). Actual body height is
124.4 cm (C1 S.D.). She has disproportionally longer extremities,
macrocephaly 54.2 cm (C2 S.D.) and orofacial stigmatisation
(strabisms, retrognatism, short mandibula and gothic palate).
Conclusion: We present a case of a girl with MCTO caused by
novel mutation in the MAFB gene. For the ﬁrst time, we report
accelerated growth and bone age in MCTO patient.
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Background: Inactivating mutations in the calcium sensing
receptor (CASR) may result in disorders of calcium homeostasis
manifesting as familial benign hypocalciuric hypercalcemia
(FBHH) and neonatal severe hyperparathyroidsm (NSHPT).
Objective and hypotheses: We report two cases with NSHPT
together with their treatment and long-term follow-up. Method:
Two cases were referred with severe hypercalcemia in the neonatal
period. Laboratory evaluation revealed severe hypercalcemia and
elevated PTH. The parents also had mild hypercalcemia. Results:
The serum calcium level did not normalize with conventional
hypercalcemia treatment and there was also no response to
cinacalcet in case 1. Total parathyroidectomy was performed when
the patient 1 was 70 days old. Genetic analysis revealed a novel
homozygous p.Arg544* mutation in the CASR gene. This patient 1
is now 1.5 years old. His height is 81 cm (25-50p) and weight is
10.7 kg (10-25p). The neuromotor development is consistent with
age. Patient 2 underwent total parathyroidectomy and autoimplantation when 97 days old but the parathyroid gland
implanted into the forearm was removed 27 days later because
the hypercalcemia continued. Genetic evaluation revealed a novel
homozygous p.Pro682Leu mutation. The case 2 is now 15 years
old with a weight of 64.6 kg (1.21 SDS) and height of 165.9 cm
(1.2 SDS). Neuromotor development is normal. IQ score of 60 is
consistent with mild mental retardation. Normocalcemia was
ensured with calcitriol. BMD evaluation revealed an L1-2 value of
1.514 g/cm2 and a Z-score of C3. No bone deformity or fracture
developed during follow-up. Conclusion: There are only a few
cases diagnosed with NSHPT in the literature and very few of them
have short and long-term follow-up data. There is good
information on the responses to pamidronate and cinacalcet as
well total parathyroidectomy with or without partial replantation
that will help clinicians in future cases of NSHPT.
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Background: Fibroblast growth factor 23 (FGF23) decreases
renal phosphate reabsorption and serum 1,25-dihydroxyvitamin D
[1,25(OH)2D] levels. X-linked hypophosphatemic rickets (XLH) is
caused by mutations in the PHEX gene and accompanied by
decreased serum inorganic phosphate (IP) and elevated serum
FGF23 levels. Patients with XLH are generally treated with oral
active vitamin D and phosphate, but some previous reports
indicated that serum FGF23 levels increased with this treatment.
However, biochemical parameters associated with serum FGF23
levels during the treatment in XLH patients remain unclear.
Objective and hypotheses: We analyzed biochemical parameters associated with serum intact FGF23 levels in treated XLH
patients to obtain better outcomes. Method: Sixteen patients
(male 12, female 4) with XLH and normal kidney function were
included. The mean age at the ﬁrst visit was 8 months, and the
mean observation period was 5.6 years. We used all the data
measured or obtained during the observation period as follows.
We examined the association of serum intact FGF23 levels with
age, doses of active vitamin D (alphacalcidol) and phosphate,
serum calcium (Ca), IP, alkaline phosphatase (ALP), intact
parathyroid hormone (PTH), 1,25(OH)2D, and creatinine (Cr)
levels in the XLH patients before and during the treatment using
linear mixed-effects models in SPSS ver.23 software as statistic
analysis. Results: Serum FGF23 levels in the XLH patients were
positively associated with serum Ca (PZ0.000), IP (PZ0.000),
1,25(OH)2D (PZ0.001) and Cr (PZ0.001) and negatively with
age (PZ0.000) and ALP (PZ0.007). Conclusion: These results
indicate that Ca might induce FGF23 production as well as IP and
1,25(OH)2D. We might be careful not to overcorrect serum Ca, IP
and 1,25(OH)2D levels during the treatment of XLH patients
because increased FGF23 could exacerbate bone phenotypes and
biochemical parameters. Considering the association of intact
FGF23 with age and serum Cr levels in XLH patients, age and
serum Cr levels could be involved in serum FGF23 levels, although
their mechanisms are unclear.
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Dental Effects of Intravenous Bisphosphonate When
Administered in Early Infancy
Margaret Zacharina,b
aRoyal

Children’s Hospital, Melbourne, Victoria, Australia;
Children’s Research Institute, Melbourne, Victoria,
Australia
bMurdoch

Background: Osteogenesis imperfecta (OI) is characterized by
abnormal bone development with low bone mass and increased
bone fragility. Dominant mutations affect synthesis & structure of
type 1pro-collagen. Recessive mutations affect post-translational
processing or tracking of type 1 pro-collagen. OI may be associated
with dentinogenesis imperfecta type 1, for both primary and
permanent dentition, particularly primary, manifested as tooth
discoloration, reduced enamel thickness in some, with vertical
enamel fracture, associated short roots and bulbous crowns.
Bisphosphonates, acting primarily as osteoclast inhibitors, have
been used for over 20 years to increase bone hardness and reduce
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fracture risk in OI. The drug is taken up rapidly into bone and
bound to the crystal structure. Bisphosphonates are reported to
disrupt odontoblast(dentine formation) and ameloblast (enamel
formation) activity in an animal model. There are no similar
reports in humans. Objective and hypotheses: To report dental
appearance and progress of 3 children with severe OI (Sillence type
3 (progressively deforming OI with normal sclerae) treated with IV
bisphosphonate from the ﬁrst postnatal week. Method: Each child
received intravenous zoledronic acid infusions 4 monthly, from
week 1, due to multiple pre and early postnatal long bone fractures.
Infusions were administered for O8 years, with increasing
intervals between treatment cycles based on improving bone
mineral density. Results: Primary dentition demonstrated
abnormal teeth in all, with brown discolouration of all teeth,
increased wear, progressive loss of dental height and increased rate
of tooth loss. Secondary dentition by contrast revealed almost
white teeth with normal colour and appearance and no signs of
reduced enamel or dentine. Conclusion: Very early treatment
of dentinogenesis imperfecta associated with OI can result in
improved dental health. For dosages used in children it does not
have any adverse effect on clinical outcome and may enhance
tooth quality, compared to primary dentition.

not different between EB group (30.7G6.1 ng/ml; 0.1G0.8 SDS)
and controls (25.2G10.7 ng/ml, PZ0.36; 0.3G1.0 SDS, PZ0.424,
respectively); neither between EBS (30.2G5.9 ng/ml; K 0.2G0.5
SDS) and RDEB (31.0G6.9 ng/ml, PZ0.835; 0.3G0.9 SDS,
PZ0.24, respectively) groups. DREB group (the more severely
affected) presented lower Z-scores of height (K2.3G1.3 SDS),
weight (K3.8G1.8 SDS) and L1L4 aBMD (K1.9G0.9 SDS)
compared with EBS group (0.1G1.0 SDS, PZ0.004; K0.2G0.9
SDS, PZ0.0008; K0.4G0.6 SDS, PZ0.0052, respectively). Two
patients with DREB presented lumbar spine fractures. Low mobility
was signiﬁcantly associated with lower height, weight and L1L4
aBMD Z-scores. Conclusion: Disease severity and low mobility are
clinical parameters signiﬁcantly associated with both compromised
nutritional status and reduced L1L4 bone mass in children and
adolescents with generalized EB. Clinical osteoporosis is an actual
occurring event among paediatric patients with DREB.
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Off-Label Use of the Aromatase Inhibitor Letrozole in
Pubertal Boys to Improve Final Height: Laboratory,
Auxological and Bone Age Data
P1-P140
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Pozza, Julia Roeb, Carmen Sydlik

Bone Mass and Vitamin D Status in Children and
Adolescents with Generalized Epidermolysis Bullosa
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Riccardo Pratesia,b
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Background: Inherited epidermolysis bullosa (EB) comprises
a cluster of genetic disorders characterized by blistering of skin and
mucosae following minimal mechanical traumas. Severely affected
individuals have high risk of extracutaneous complications,
including chronic undernourishment and low bone mass.
Objective and hypotheses: The aims of this study were to
assess the areal bone mineral density (aBMD) and vitamin D status
of children and adolescents with generalized forms of EB; and to
search for clinical and biochemical parameters correlated to the
aBMD. Method: Fourteen patients with EB (mean age 10.6G3.5
years; 8 females) and 42 healthy controls (mean age 9.9G3.1 years;
23 females) were evaluated for anthropometry, serum 25-hydroxyvitamin D (25OHD), and adjusted for height-age lumbar spine
(L1L4) and total-body-less-head (TBLH) aBMD obtained through
dual X-ray absorptiometry scans. EB patients had also complementary biochemical evaluation and were scored according to
their mobility level. Results: Six patients presented EB simplex -EBS
(three females) and eight presented the severe recessive dystrophic
EB -RDEB (ﬁve females). 25OHD and TBLH aBMD Z-scores were
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Background and aims: The aromatase inhibitor letrozole is
used to improve ﬁnal height in boys with predicted short stature by
delaying bone age (BA) maturation due to suppression of estradiol
levels. There are few data regarding its effects, especially when used
as single medication. Methods: Ten pubertal boys with predicted
low ﬁnal height treated with letrozole 2.5 mg/d p.o. (no other
medication) for up to 24 months were analysed for auxological,
laboratory and BA data. Results: Height-SDS showed only small
changes during the time of treatment (means between K0.06 and
C0.10 SDS) with wide interindividual variability (K0.65 to C0.89
SDS). BMI raised between 0 and 6 months of treatment (mean:
C0.42 SDS) remaining quite constant afterwards. While BA was
average in most patients at start (mean difference between BA and
chronological age (CA): K0.63 years) and even advanced during
the ﬁrst 6 months (mean difference BA - CA: C0.34 years
compared to values at start), an increasing delay compared to the
initial values was ﬁrst seen at 12 month (K0.19 years). This trend
continued until 24 months (mean: K0.29 years), but in the whole,
the additional delay was relatively small. IGF-I SDS decreased in
all with the largest difference between 0 and 6 months, but
continued to descent until 24 months, falling below K2 SDS in
four patients. Testosterone clearly increased between 0 and 6
months (mean: C440 ng/dl), then remaining unchanged. Suppression of estradiol, the main effect of letrozole, was achieved only
in in 5 of the 10 patients after 6 months but in 5 of 6 after 12
months. Changes of predicted ﬁnal height varied widely
interindividually (K5.0 to C6.95 cm at 18 months compared to
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start, mean: C1.92 cm, median: C2.91 cm) and also intraindividually during the course of treatment. There were no signiﬁcant
correlations of the changes in delay of BA or predicted ﬁnal height
with any of the initial data. Conclusion: Letrozole as a
monotherapy increases ﬁnal height in the majority, but not in all
treated boys. Decrease of IGF-I SDS by letrozole could eventually
reduce the value of the gain of growth potential. Delay of
maturation of BA as well as estradiol suppression were achieved
only after 12 months, so it is to discuss if a higher dose of letrozole,
at least during the ﬁrst 6–12 months could further improve
the effect.
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Effect of Bisphosphonates and Denosumab on
Trabecular Bone: Results of a Pilot Study in Children
with Osteogenesis Imperfecta
Mirko Rehberga, Oliver Semlera, Heike Hoyer-Kuhna,
Eckhard Schönaua, Renaud Winzenriethb
aChildren’s
bMedimaps

Hospital, University of Cologne, Cologne, Germany;
SASU, Merignac, France

Background: Osteogenesis imperfecta (OI) is a hereditary
connective tissue disorder due to mutations related to collagen
type 1. OI presents itself with low bone mass, resulting in high
bone fragility. Bone mass is relevant for determination of the
severity of OI. Although bisphosphonate treatment is able to
increase areal bone mineral density (aBMD) measured by DXA,
there is no correlation to fracture rates. Objective and
hypotheses: The aim of this study was to retrospectively analyse
the trabecular bone score (TBS) in children with OI, who were
treated with bisphosphonates during the ﬁrst year and with
denosumab during the second year. TBS, already used in adults
with osteoporosis, is supposed to represent the cancellous bone
and by that the stability of the bone more accurately than aBMD.
Method: Three DXA scans (GE lunar iDXA, lumbar spine) of six
children with OI were performed at intervals of 12 months each.
The ﬁrst two scans were carried out during bisphosphonate
treatment. The last was performed after 1 year of denosumab
treatment. Paediatric TBS assessment was realized with a custom
version of TBS iNsight (Med-Imaps SASU, France). TBS and BMD
variations were expressed in % from baseline and normalized at 12
and 24 months. Results: DXA assessment showed an increase in
aBMD of about 8.9%/17.6% after 12/24 months. TBS showed an
increase of 1.7/3.4%. In single case analysis there is a difference
between trends of aBMD and TBS. Conclusion: In our pilot trial
no correlations between TBS and DXA parameters have been
observed. The minimal increase of TBS demonstrates a stronger
effect of antiresorptive drugs on cortical than trabecular bone.
Even without available reference data at the moment TBS offers
the possibility to analyse trabecular bone in more detail without a
bone biopsy.
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Impact of Anti-Tumour Necrosis Factor Therapy on
the Insulin Like Growth Factor Axis and Bone
Development in Childhood Crohn’s Disease
M. Altowatia, S. Malika, S. Shepherda, M. McMillana, P. McGroganc,
S.F. Ahmeda, S.C. Wonga
aDevelopmental Endocrinology Research Group, Royal Hospital for
Children, Glasgow, UK; bDepartment of Paediatric Gastroenterology, Royal Hospital for Children, Glasgow, UK; cSidra Medical and
Research Centre, Doha, Qatar

Background: There is currently no published study evaluating
the role of the IGF axis on bone development following antitumour necrosis factor (TNF) therapy in Crohn’s disease (CD).
Method: Prospective, 12-month study in 19CD(12M) who were
clinical responders to antiTNF therapy, median age 14.9 years
(range 11.2–17.2). IGF1, insulin growth factor binding protein
3(IGFBP3), acid labile subunit (ALS), bone-speciﬁc alkaline
phosphatase (BALP) and c-telopeptide of collagen cross links
(CTX) were adjusted for bone age and gender. Assessment of bone
mineral density (BMD) and geometry at tibia were performed
using peripheral quantitative tomography (pQCT). Results: At
baseline, IGF1 SDS was C0.1(K3.8,2.1)[PZ0.80 vs zero), IGFBP3
SDS C1.4(K2.9,3.0)[PZ0.02 vs zero] and ALS SDS K0.9
(K2.2,1.5)[P!0.0001 vs zero]. IGF1 SDS was !K2.0 in
5(26%) at baseline and none at 12 months. At 12 months,
IGFBP3 SDS was C0.5(K1.1,2.9) and not different from zero
[PZ0.09]. ALS SDS was !K2.0 in 1(5%) at baseline and none at
12 months. BALP SDS of K1.7(K3.6,1.0)[P!0.0001 vs zero] and
CTX SDS of K1.1(K2.6,0.4)[PZ0.01 vs zero] at baseline reﬂect a
low bone turnover state. BALP SDS increased signiﬁcantly by 6
weeks [PZ0.01], whereas CTX remained unchanged, leading to
net increase in bone formation. pQCT bone and muscle remained
unchanged over 12 months: trabecular BMD K1.6(K3.2,1.1)
to K1.3(K2.6,1.2), cortical thickness K0.1(K2.1,1.0) to K0.3
(K2.0,0.7), muscle K2.4(K4.3,K0.3) to K2.0(K4.3,0.2). Mixed
model regression analysis showed that ALS SDS (PZ0.007) and
muscle area (PZ0.003) were positively associated with trabecular
BMD; muscle area (P!0.0001) and IGFBP3 SDS (PZ0.004) were
associated with cortical thickness positively and negatively.
Conclusion: Comprehensive assessment of the ternary complex in
childhood CD demonstrated disproportionately low ALS for the ﬁrst
time. AntiTNF therapy was associated with improvement in IGF axis for
those with low levels. Markers of the IGF-1 axis and muscle mass show
independent associations with bone mass and structure. Interventions to
improve muscle mass or manipulation of the GH/IGF axis in
combination with antiTNF therapy needs further exploration.
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Effects of Phylloquinone and Magnesium on ATDC5
Prechondrocytes
Adalbert Raimanna, Alireza Javanmardia, Susanne Sagmeistera,
Diana-Alexandra Ertla, Höchsmann Claudiab, Egerbacher Monikab,
Haeusler Gabrielea
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Background: Cell-mediated initiation of enchondral ossiﬁcation is essential for growth plate maturation. The matrix
mineralization inhibitors matrix Gla protein (MGP) and osteocalcin (OC) represent key regulators of matrix mineralization and
are highly expressed in growth plate chondrocytes. Pharmacological or nutritional phylloquinone (K1) depletion is known to
affect skeletal mineralization by reduced gamma-carboxilisation of
MGP and OC. Constituents of mineral matrix such as calcium and
magnesium (Mg) additionally regulate expression of mineralization inhibitors on gene expression level. Objective and
hypotheses: The effects of clinically relevant modiﬁers of
mineralization inhibitor activity on growth plate chondrocytes is
unclear. This study aims to investigate the effects of K and Mg on
growth plate chondrocyte differentiation and proliferation.
Method: Chondrogenic ATDC5 alginate bead cultured are treated
with 1, 10 or 100 uM K1 with or without presence of 2.5 mM Mg
for 14 d. Chondrocyte differentiation marker and matrix inhibitor
expression is investigated by RT-PCR. BrdU and EZ4U assays are
used for cell proliferation and metabolic activity determination.
Results: K1 reduces expression of collagen type I, II and X in a
dose dependent manner. Presence of 2.5 mM Mg partly rescued
collagen expression resulting in signiﬁcantly increased collagen
type II and X expression during differentiation. Conclusion: We
found K1 and Mg as modiﬁers of MGP and OC activity, to affect
chondrocyte differentiation inversely. While K1 downregulates
collagen expression in ATDC5 prechondrocytes, Mg reverses these
effects. Our data point to a possible counter regulation of matrix
mineralization and growth plate maturation by Mg and K1.

data from paediatric outpatient clinic on nZ3 children, (two
siblings female (A and B aged 16 and 14 year); and one male (C) 15
year). Both siblings received GH (w3 mg/m2 per day) privately
from an external center abroad (Europe), for approximately 4 year
period along with puberty blocker injections for w1 to 2 years.
Subject (C) received growth hormone (0.4 mg/m2 per day) trial for
4 months at an endocrine center within UK. All patients tested
negative for growth hormone deﬁciency prior to starting GH
therapy. Serial anthropometric data pretreatment was compared
with that during GH therapy. Results: The pre-treatment height
centile for nZ3, was ! 1st percentile. Height SDS mean (GS.D.),
in (A) pretreatment and end of therapy (–2.23G0.2) and (–2.24G
0.4); (B) (–2.9G0.2) and (–3.28G0.3) at 4 years; (C) (–3.8G0.2)
and (–3.28G0) at 4 months. The height velocity changed from 5.4
(G0.4) to 5.2 (G1.5); 5.5 (G1.5) to 5.9 (G1.4) cm/year after
4 year treatment in (A) and (B); 5.4 (G2.2) to 5 cm/year after 4
months of treatment in C. IGF1 during GH treatment showed
stark rise above normal range. Moreover, BMI z-score worsened
on treatment in (A) C1.67 to C1.93 and (B)C2.8 to 3.19
respectively. Symptoms of sleep apnea and insulin resistance
worsened on GH therapy, no signs of raised intracranial pressure
were noted. Conclusion: GH therapy failed to show any
improvement in growth velocity or height SDS. Increased insulin
resistance, weight gain, exponential rise in serum IGF1 level was
seen in 2/3 patients raising concerns about its safety. In contrast to
previous report this case series shows no beneﬁcial effect from
growth hormone therapy. High IGF1 levels are associated with a
greater risk for prostate and breast cancer therefore challenging
the potential beneﬁt of GH therapy for treatment of short children
with skeletal dysmorphology.
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To Study the Efﬁcacy and Safety of Growth Hormone
(GH) Therapy in Children with Pycnodysostosis
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Background: Pycnodysostosis is a rare recessive condition
with mutation in the cathepsin K gene, causing reduction in bone
reabsorption resulting in abnormally dense and fragile bones.
Characteristic features include deformity of the skull, maxilla
causing craniofacial, dental abnormalities with skeletal changes
and short stature. Growth hormone therapy has been attempted in
a small group of patients with Pycnodysostosis to promote ﬁnal
adult height, however has not been shown to be efﬁcacious.
Objective: To evaluate the efﬁcacy of GH therapy for short stature
in Pycnodysostosis. Methods: A retrospective analysis of growth
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Bone Mineral Status and Metabolism in Patients with
Williams-Beuren Syndrome
Stefano Stagia, Perla Scalinia, Francesco Chiarellic, Alberto Verrottib,
Sabrina Gigliod, Franco Riccia, Elisabetta Lapid, Silvia Romanod,
Maurizio de Martinoa
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of Paediatrics, University of L’Aquila, L’Aquila, Italy; cDepartment of
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Molecular Medicine Unit, Anna Meyer Children’s University
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Background: Despite the multiple endocrine, cardiovascular,
and gastroenterologic problems of patients with Williams-Beuren
Syndrome (WBS), Studies considering metabolism and bone
quality in WBS are almost entirely absent from the literature.
Objective and hypotheses: We evaluate bone mineral status
and metabolism in a cohort of patients with WBS. Method:
Thirty-one children (15 females, 16 males; mean age 9.61G2.74
years) and ten young adults (six females, four males; mean age
21.4G5.1 years) with WBS were evaluated and compared with two

181

age-, sex-, and body-size-matched healthy control groups. IN WBS
and controls we evaluated ionised and total calcium, phosphate,
parathyroid hormone (PTH), 25-hydroxyvitamin D, 1,25-dihydroxyvitamin D, osteocalcin, bone alkaline phosphatase levels, and
urinary deoxypyridinoline concentrations. We also calculated the
phalangeal amplitude-dependent speed of sound (AD-SoS) and
the bone transmission time (BTT) z-scores. Spearman’s (rank)
correlation test showed that AD-SoS z-score values were
signiﬁcantly inversely correlated with age (P!0.005). Both
BSAP and osteocalcin levels also showed a signiﬁcant correlation
with total calcium values (P!0.005). PTH correlated signiﬁcantly
with ionised calcium (P!0.05) and osteocalcin (P!0.005).
Results: WBS patients showed a signiﬁcantly reduced AD-SoS
z-score (P!0.0001) and BTT z-score (P!0.0001) than the
controls. This ﬁnding persisted when we divided the sample into
paediatric or adult patients. WBS also had signiﬁcantly higher
ionised (P!0.001) and total calcium (P!0.0001) levels as well as
higher PTH levels (P!0.0001) compared with the controls.
However, WBS children and adolescents had signiﬁcantly lower
serum osteocalcin levels (P!0.001) and urinary deoxypyridinoline concentrations (P!0.0001) than the controls. Conclusion:
WBS subjects exhibit a signiﬁcant reduction in bone mineral status
and impaired bone metabolism; this suggests the need to closely
monitor these subjects.
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The Beneﬁcial Effect of Cinacalcet on the Treatment
of vitD Resistant Rickets
Aysehan Akinci, Ismaıl Dundar
Inonu University Medical Faculty, Malatya, Turkey

Background: Patients with vitD resistant rickets (VDRR) due
to vitD receptor (VDR) mutations have extreme rickets along with
alopesia, severe hypocalcemia, hypophosfatemia secondary to
hyperparathroidism and elevated 1,25(OH)2vitD. Although there
is no standard therapy for this patients, long-term or intermittanat
i.v. or high dose oral calcium suplementations are recommended
to correct the hypocalcemia and secondary hyperparathyroidism.
Preliminary studies revealed that calcimimetics may be safe and
effective therapeutic choise in children with secondary hyperparathyroidism. Objective and hypotheses: To observe the efﬁcacy
of cinacalcet on the normalization of secondary. Method: Two
siblings, one at the age of 2 years – 6 months and the other at
4 months old were admitted to the hospital with severe
hypocalcemia. Radiological and biochemical ﬁndings showed
advanced features of rickets. Analysis of VDR gene identiﬁed a
homozygot stop-codon mutation in exon 4 at nucleotide position
148 (c.148COT) from both siblings. They were treated with high
dose calcitriol and intermittant i.v. calcium infusions. Secondary
hyperparathroidism was normalized temporarly, but not improve
completly. We started cinacalcet (0.25 mg/kg) once a day along
with high dose oral calcium and calcitriol, after 3 months
biochemical and radiologic ﬁndings were return to normal status.
Conclusion: We observed that cinacalcet is succesfull to normalize of secondary hyperparathyroidism and hypophosphatemia and
to restore bone ﬁndings.
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A Preliminary Report on Body Composition Proﬁle of
Young Patients with Chronic Hemolytic Conditions
Artemis Doulgerakia, Antonia Chatziliamib, Helen Athanasopouloua,
Georgios Polyzoisa, Glykeria Petrocheiloua, Jacqueline Iousefb,
Fotis Karabatsosb, Vasiliki Schizab, Christina Fragodimitrib
aDepartment of Bone and Mineral Metabolism Institute of Child
Health, Athens, Greece; bThalassemia Unit, Agia Sophia Children’s
Hospital, Athens, Greece

Background: Chronic hemolytic anemias may compromise
growth through multiple mechanisms. To date, no data exist on
growth and body composition (BC; bone, muscle and fat mass) of
children and adolescents with chronic hemolysis. Purpose: To
evaluate growth and BC of patients with thalassemia intermedia
(not on regular transfusions; thal-intermedia), alpha-thalassemia
and congenital spherocytosis. Methods: Patients and controls
underwent clinical examination, dual-energy X-ray absorptiometry (DXA) of the spine and total body (less head) and laboratory
bone proﬁle. All growth and BC parameters were converted to
Z-scores. Results: 35 patients (17 female, 19 pubertal), aged
11.9G3.4 years, of which 13 with thal-intermedia, 16 with
a-thalassemia and six with spherocytosis were studied. The
control group consisted of 57 subjects. As a whole, our patients
had lower weight and body mass index (BMI) (Z-scores K0.2 and
K0.3, respectively, P!0.01). They had lower lumbar spine bone
mineral density (LS BMD), (Z-scoreZK0.6, P!0.01), whereas
muscle and fat mass were unaffected. A positive correlation was
found between LS BMD and total body BMD (rZ0.582, P!0.01),
as well as between total body BMD and height (rZ0.368, PZ0.03).
Of note, patients with adequate calcium intake and regular exercise
were taller than the other patients (Ht Z-scoreZ0.3, PZ0.02).
Laboratory markers for bone formation and resorption were
normal in the majority of cases (85%), as well as vitamin D and
PTH levels. When each subgroup was analysed separately, patients
with thal-intermedia appeared more affected in terms of BMD and
BMI, whereas in the other subgroups only LS BMD was lower, all
other parameters being comparable to controls. Conclusion:
Chronic hemolysis may adversely affect BMI and LS BMD. Muscle
and fat mass are not particularly affected. Counselling on a healthy
lifestyle and regular surveillance of bone health is justiﬁable,
especially in Thal-intermedia patients.
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Bone Status in a Patient with IGF-I Receptor Deletion
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Background: Various aspects of IGF1R defects have been
analysed to date, but the effects of IGF1R haploinsufﬁciency bone
status and metabolism were rarely investigated. Objective and
hypotheses: To study bone metabolism and structure in a case of
Insulin-like growth factor-I (IGF-I) receptor (IGF1R) gene deletion.
Method: Genetic analysis, GH stimulation, rhGH treatment,
CGH-array, dual-X-ray absorptiometry (DXA), peripheral quantitative computed tomography (pQCT), phalangeal bone sonography, bone metabolism study were carried out in this patient.
Results: We report a patient referred to our centre at the age of 18
months for failure to thrive. GH stimulation tests revealed a GH
deﬁciency (GH peak after arginine 8.92 ng/ml, after clonidine
6.92 ng/ml), whereas IGF-I was 248 ng/ml. rhGH treatment
(0.23 mg/kg per week) showed only a slight improvement (from
K5.1 to K3.5 SDS). Target height was 166.5 cm (0.67 S.D.). So, at
10 years of age, the child was re-evaluated: CGH-array identiﬁed a
heterozygous de novo 4.92 Mb deletion in 15q26.2, including
the IGF1R gene. DXA showed a normal BMD z-score (the BMD zscore corrected for height was 0.6), while pQCT revealed very
reduced cortical (K6.9 SDS) and increased trabecular density (3.8
SDS). The total density was normal (0.7 SDS), whereas we showed
a signiﬁcantly reduced bone area for muscle area (K4.0 SDS) and
for height (K4.1 SDS). The SSI polar (K2.2 SDS) was signiﬁcantly
reduced. Fat area was also poorly represented (K1.8 SDS).
Phalangeal bone sonography showed signiﬁcantly reduced AD SoS
and BTT values. Bone metabolism study revealed a reduced bone
modelling and accrual with moderately high PTH and reduced
osteocalcin, bone alkaline phosphatase and urinary deoxypyridinoline concentrations. Conclusion: Our study showed the
presence of changes in bone architecture, quality, and metabolism
in heterozygous IGF1R deletion patients, supporting IGF-I as key
in bone modelling and accrual.

months to 6 years across three geographical regions in Haiti
(coastal (C), mountainous (M), urban (U)). We obtained
anthropometrics,
information
on
family
income,
25-OH-vitamin-D levels (25OHD), and, in vitamin D deﬁcient
children, alkaline phosphatase levels. Vitamin D insufﬁciency,
deﬁciency and severe deﬁciency were deﬁned as 25OHD !30,
!20 and !10 ng/ml, respectively. Results: 292 subjects (mean
age 3.3G1.6 years, 50.3% females, median family income USD
30/week) participated, 100 in C,94 in U, and 98 in M.
Moderate-severe malnutrition was present in 16.4%, and more
common in M (25.5%) vs. C (11%) and U (12.8%), PZ0.01.
Mean 25OHD was 30.7G9.2 ng/ml. Prevalence of vitamin D
insufﬁciency, deﬁciency and severe deﬁciency was 43.2, 8.6 and
0%, respectively. Deﬁciency was highest in C (21%) vs. U and
M (both 2%, P!0.0001). No subject had elevated alkaline
phosphatase levels. In univariate analyses, higher weight and
height z-scores, shorter breast feeding duration and less sun
exposure were predictive of lower 25OHD, whereas diet, skin
darkness, and income were not. In a multivariate model, region
C and weight z-score remained signiﬁcant predictors of lower
25OHD. In univariate and multivariate logistic models, only
region was a signiﬁcant predictor of vitamin D deﬁciency.
Conclusion: While the prevalence of vitamin D deﬁciency in
young children in Haiti is !10%, close to half have sub-optimal
vitamin D levels. Public health recommendations such as
increased sun exposure, fortiﬁed food products and/or routine
vitamin D supplementation should be considered. Reasons for
higher deﬁciency rates in coastal areas need further exploration.

P2-P151

Progressive Development of PTH Resistance in
Patients with Maternal GNAS Inactivating Mutations
Alessia Usardia, Asmaa Mamounea, Elodie Nattesb,
Anya Rothenbuhlera, Agnès Linglarta,b

P2-P150

Prevalence of Vitamin D Deﬁciency in Haitian Infants
and Children
Julia Elisabeth von Oettingena,b, Michele Sainvilb, Viviane Lorgeatb,
Marie-Christine Mascaryb, Henry Feldmanc, Christopher Carpenterb,
Ric Bonnellb, Nancy Larcod, Philippe Larcod, Diane Staffordc,
Eddy Jean-Baptisted, Catherine Gordone
aMcGill University Health Center, Montreal, Quebec, Canada; bKay
Mackenson Clinic, Inc., Pierre Payen, Haiti; cBoston Children’s
Hospital, Boston, Massachusetts, USA; dFondation Haitienne de
Diabete et de Maladies Cardiovasculaires, Port-au-Prince, Haiti;
eCincinnati Children’s Hospital, Cincinnati, Ohio, USA

Background: Vitamin D deﬁciency in children is a common
cause of rickets, and a potential risk factor for extraskeletal adverse
health outcomes. Its prevalence in Haiti has not been assessed.
Objective and hypotheses: To examine the prevalence of
vitamin D deﬁciency in dark-skinned young children in Haiti.
Method: Cross-sectional study of healthy Haitian children 9

55th Annual Meeting of the ESPE

aAPHP, Reference Center for Rare Disorders of the Mineral
Metabolism and Plateforme d’Expertise Paris Sud Maladies Rares,
Le Kremlin Bicêtre, France; bINSERM U1169, Hôpital Bicêtre, Le
Kremlin Bicêtre, et Université Paris-Saclay, Le Kremlin Bicêtre,
France

Background: Pseudohypoparathyroidism (PHP) is a group of
disorders characterized by end-organ resistance to the parathyroid
hormone (PTH). PHP type 1A is caused by mutations in GNAS
exon 1 through 13 with multihormone resistance (PTH, TSH and
gonadotropins), Albright’s hereditary osteodystrophy, and obesity.
However, patients often do not present with elevated levels of PTH
until after the ﬁrst years of life. Objective and hypotheses:
Assessment of the development of PTH and TSH resistance over
time in 20 patients affected by PHP1a, diagnosed because of
familial history, ectopic ossiﬁcation or short stature and carrying a
maternal GNAS mutation. Method: Data for serum calcium,
phosphate, TSH and PTH levels were collected from the date of
PHP1a diagnosis until calcidiol treatment. PTH infusion test was
performed in one patient. Results: Patients were diagnosed
around 5 years of age and had a mean duration of follow-up of

183

2 years. PTH levels signiﬁcantly increased over time (184–
338 pg/ml; P!0.05), while TSH resistance was already observed
at diagnosis in all patients. Calcium levels decreased from 2.31 to
2.19 mmol/l (P!0.05), while phosphate levels did not change with
age. One patient born with ectopic ossiﬁcation and familial history
showed an increase in cAMP and phosphaturia upon PTH
infusion, similar to controls, at 7 months old, but an impaired
response at 4 years old, therefore establishing PTH resistance.
Conclusion: This work suggests that, an early diagnosis of PHP1A
patients could be achieved by screening for maternal GNAS
mutation in the presence of varying degrees of AHO, resistance to
TSH even in the absence of PTH resistance at diagnosis. An early
diagnosis of PHP1A will permit to start calcidiol treatment at early
stages of the disease in order to improve the care of PHP1A
patients.

P2-P152

Effect of Hydroxyurea Therapy on Growth Parameters
in Older Children with Sickle Cell Disease
Anwar Alomairia, Sharef Almullabda, Doaa Khatera,b,
Saif Al-Yaarubia, Hanan Nazira,b, Yasser Walia
aSultan

Qaboos University Hospital, Muscat, Oman; bAlexandria
University Children Hospital, Alexandria, Egypt

Background: Growth impairment is a known complication of
sickle cell disease (SCD). Effects of hydroxyurea (HU) on growth
in older children with SCD have never been reported. Objective
and hypotheses: This study was done to explore the potential
effects of HU on growth parameters of older children with SCD
and correlate these changes with clinical improvement. Method:
A prospective study was conducted on 97 SCD patients started on
HU at Sultan Qaboos University Hospital (Q16UH), Oman during
the period between January 2013 and October 2015. Weight,
height, and BMI were collected at baseline, 6 and 18 months after
start of HU. Anthropometric data were converted to Z scores and
compared with World Health Organization (WHO) standards.
Z scores were also compared between SCD patients who showed
signiﬁcant clinical improvement in annual vaso-occlusive crisis
(VOC) rate and those who did not. Results: The initial Z scores of
included SCD patients were lower than WHO norms for their age
and sex. The follow up Z-scores of the whole studied patients at
6 and 18 months from starting HU did not change signiﬁcantly for
both weight and height parameters, however, BMI Z-scores
improved signiﬁcantly at both 6 and 18 months follow up after
HU (P value 0.044 and 0.028 respectively). Similarly no signiﬁcant
changes were observed in weight or height Z in those who showed
clinical improvement and those who did not during the period of
follow up. BMI Z score improved signiﬁcantly at 18 months follow
up for the clinical improvement group (PZ0.014). Patients with
minimal or no clinical improvement in annual VOCs showed
non-signiﬁcant changes in BMI Z scores after HU therapy.
Conclusion: Hydroxyurea therapy did not adversely affect nor
improve the weight and height in older children with SCD even in
those with signiﬁcant clinical improvement. BMI Z scores
improved at 18 months of follow-up for the whole studied
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patients and in those with clinical improvement however, a longer
follow up is recommended.

P2-P153

Evaluation of ALP Value in Early Prediction of the
Effects of Growth Hormone Treatment in Children
with Growth Hormone Deﬁciency (GHD)
Ewelina Witkowska-Sedek, Anna Kucharska, Anna Majcher,
Beata Pyrzak
Department of Pediatrics and Endocrinology, Medical University of
Warsaw, Warsaw, Poland

Background: Serum bone turnover markers may serve as
parameters for predicting the growth response to growth hormone
(rhGH) treatment. Objective and hypotheses: Assessment of
the alkaline phosphatase (ALP) value in early prediction of the
effects of rhGH treatment in children with growth hormone
deﬁciency. Method: The study group consisted of 50 children
with GHD. ALP, bone-ALP, vitamin D and IGF-1 concentrations
were evaluated at baseline and after 6 and 12 months of rhGH
treatment. The group was divided into two subgroups depending
on puberty status. The subgroups did not differ signiﬁcantly in
terms of GH deﬁciency deﬁned as the maximum secretion of
growth hormone in tests. IGF-1 concentration was normalized for
bone age. Results: ALP after 6 months of rhGH treatment was
signiﬁcantly higher in the pubertal group. In the prepubertal
children there was a tendency for increased ALP, but it was not
statistically signiﬁcant. In the following 6 months of treatment,
ALP levels were not signiﬁcantly altered. There was a statistically
signiﬁcant weak correlation between ALP at baseline and IGF-1
S.D. (rZ0.29) in the pubertal group. No such correlation was found
in the prepubertal children. In the prepubertal children a
correlation was found between ALP at baseline and a decrease in
height deﬁciency S.D. (rZ0.26). In the pubertal group, there was no
correlation between ALP and the growth response in the ﬁrst year
of treatment. Conclusion: The results suggest that bone turnover
is increased after 6 months of rhGH treatment and reaches
comparable levels after 12 months of therapy. In prepubertal
children ALP may be a valuable marker in predicting the growth
response to rhGH treatment. In pubertal children ALP cannot be
used as an isolated parameter in predicting the effects of rhGH
treatment.

P2-P154

Comparison of Two Different Stoss Therapy Doses in
Children with Vitamin D Deﬁciency or Insufﬁciency
without Rickets
Cemil Kocyigita, Gonul Catlib, Gulberat Incec, Penbe S. Cand,
Bumin N Dundare
aIzmir Katip Celebi University, Izmir, Turkey; bIzmir Katip Celebi
University, Izmir, Turkey; cTepecik Training and Research Hospital,
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Izmir, Turkey; dTepecik Training and Research Hospital, Izmir,
Turkey; eIzmir Katip Celebi University, Izmir, Turkey

Background: There is no agreement on the optimal treatment
of children with vitamin D deﬁciency or insufﬁciency without
obvious signs of rickets. Objective and hypotheses: To compare
the efﬁcacy and side effects of two different stoss therapy regimens
(10 000 IU/kg and 300 000 IU vitamin D3) in children with
vitamin D deﬁciency or insufﬁciency without rickets. Method: A
total of 64 children and adolescents who had vitamin D deﬁciency
or insufﬁciency without rickets were retrospectively studied.
Serum levels of calcium, phosphate, alkaline phosphatase (ALP),
25-OH-D, parathyroid hormone, spot urine calcium/creatinine
ratio before and after treatment and renal ultrasonography (USG)
outcomes were evaluated in two groups. A serum level of 25hydroxyvitamin D (25-OH-D) between 15 and 20 ng/ml was
considered as vitamin D insufﬁciency and !15 ng/ml levels was
considered as vitamin D deﬁciency. Results: Thirty-two patients
were treated with the dose of 10 000 IU/kg and the remaining
32 patients received 300 000 IU single dose oral vitamin D3. No
signiﬁcant difference was found in the levels of 25-OH-D between
the two groups at presentation (10.8G4.9 and 8.8G3.6 ng/ml,
respectively). The mean level of 25-OH-D was signiﬁcantly higher
in 10 000 IU/kg group at the second week of therapy, but vitamin
D levels were not different between the groups at the posttreatment 4 and 12 weeks. 25-OH-D level was found below
optimal level (S30 ng/ml) in 66.5% and below 20 ng/ml in 21.8%
of the patients at the third month of therapy in both groups. None
of the patients in both groups developed hypercalcemia or
hypercalciuria. Nephrolithiasis was detected only in one patient
in the 10 000 IU/kg group. Conclusion: 10 000 IU/kg and
300 000 IU single dose vitamin D3 are not superior to each
other. However, the optimal serum level of 25-OH-D cannot be
maintained for more than three months.

P2-P155

Bisphosphonate Treatment of Hypercalcemia in a
Child with Jansen’S Metaphyseal Chondrodysplasia
Erin Sharwood, Mark Harris
Lady Cilento Children’s Hospital, Brisbane, Australia

Background: Jansen’s Metaphyseal Chondrodysplasia is a rare
autosomal dominant condition caused by activating mutations in
the parathyroid hormone/parathyroid hormone related peptide
receptor (PTH1R). It is associated with persistent PTH-independent hypercalcemia and hypercalciuria from an early age. Our
patient, a 2 year old boy with genetically proven Jansen’s
Metaphyseal Chondrodysplasia, developed bilateral medullary
nephrocalcinosis secondary to persistent hypercalciuria. A single
previous case report noted improvement in hypercalciuria in an
adult patient with bisphosphonate therapy. Objective and
hypotheses: Bisphosphonates are a well-recognised treatment
for hypercalcemia due to malignant and non-malignant bone
disorders. We posited that intravenous bisphosphonate administration would improve serum and urine calcium concentrations,
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and potentially halt progression of nephrocalcinosis. Method:
Our patient received three intravenous infusions of Pamidronate
disodium over a ﬁve month period – 0.25 mg/kg at 0 months,
0.5 mg/kg at 1 month, and 0.5 mg/kg at 5 months, in combination
with a low calcium diet. The infusions were administered in
hospital according to local protocol. Serum and urine calcium and
phosphate were measured at baseline and following treatment
Results: There was no appreciable improvement in serum or urine
calcium concentrations following pamidronate infusion. Serum
alkaline phosphatase also remained mildly elevated. The degree of
nephrocalcinosis was also unchanged. Intravenous bisphosphonate in combination with low calcium diet was not successful in
decreasing chronic hypercalcemia or hypercalciuria in our patient.

P2-P156

Physical Exercise Level is Associated to Peak Bone
Mass in Undergraduate Students
Deisi Maria Vargasa,b, Robson Luiz Dominonia, Carlos Roberto
Oliveira Nunesa, Clovis Arlindo Sousaa
aUniversity of Blumenau, Blumenau, SC, Brazil; bSanto Antonio
Hospital, Blumenau, SC, Brazil

Background: Promotion of high pick bone mass is one of the
strategies to prevent osteoporosis in adult life. Undergraduate
students are still in the age group of mineral acquisition and,
therefore, their lifestyle may inﬂuence this process. Physical
exercise is an important lifestyle characteristic for optimize peak
bone mass (PBM). Objective: To evaluate bone mass in
undergraduate students with different lifestyle. Methods:
Observational study in 142 (62 males) undergraduate students
(74 medical and 68 physical education students) aged 17–28 years
(22.3G2.9). Socio-demographic, clinical, and lifestyle variables
were obtained through densitometric anamnesis. Bone mineral
density (BMD) at lumbar spine (LS), total body (TB), femoral neck
(FN) and total femur (TF) were evaluated by DXA (Explorer,
Hollogic). Low PBM was deﬁned as Z-score !K1 DP.
Anthropometry was performed before the DXA examination.
Statistical tests used were Student’s t-test, Mann-Whitney U and
c2. Human Ethics Comity approved the study. Results: Physical
education students dispended more time doing exercise than
medical students (483.0 vs 128.1 min/week). Moreover, frequency
of regular practicing of physical activity (O150 min/week) was
also higher in this group (95.6% vs 63.5%; P!0.01). Medical
students presented higher frequency of low PBM in al sites except
femoral neck (CT: 51.4% vs 85.3%; LS: 72.9% vs 91.2%; TF: 77.0%
vs 92.6%; P!0.001). BMD Z-score was lower in medical students
in al sites. Z-score differences varied from 0.76 in TF to 0.92 in LS
(P!0.0001). High impact exercises was more frequent in physical
education students (54.4% vs 33.8%; P!0.05). Students with
normal PBM presented more frequency of regular practicing of
physical activity than those with low PMB (71.9% vs 50.0%). There
were no differences in age, gender, BMI and calcium intake
between groups. Conclusion: Higher physical exercise level was
associated to high peak bone mass in undergraduate students.
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A Case with Lethal Perinatal Hypophosphatasia
Seyit Ahmet Ucakturk, Fatma Demirel, Deniz Gonulal,
Selin Elmaogullari, Aslihan Yilmaz, Sevim Unal
Ankara Children’s Hematology and Oncology Training Hospital,
Ankara, Turkey

Background: Hypophosphatasia (HPP) is a rare metabolic
bone disease caused by loss-of-function mutations in the gene
ALPL encoding the tissue nonspeciﬁc alkaline phosphatase. HPP
is associated with signiﬁcant morbidity and mortality in pediatric
patients, with high rates as high as %100 in perinatal-onset HPP.
Serum alkaline phosphatase (ALP) activity is markedly reduced,
which leads to increased serum/urine phosphoethanolamine
(PEA), pyridoxal-5’phosphate (PLP). Asfotase alfa is the ﬁrstin-class, bone-targeted, enzyme-replacement therapy designed to
reverse the skeletal mineralization defects in HPP. Objective and
hypotheses: We present here a male infant with perinatal lethal
HPP. Method: He was a full-term infant of a G6P1 mother who
delivered by Cesarean section. After birth, he was promptly
intubated and ventilated because of respiratory distress. Prenatally,
bone deformities had been noticed. On physical examination his
weight was 3020 g. His skull bones were not formed. Radiographs
demonstrated thin ribs, poor ossiﬁcation of the skull, and
epiphysis of the long bones. Laboratory examinations revealed
serum ALP was 0 U/l, serum phosphate was 7.3 mg/dl (range 2.5–
4.5), serum calcium was 9.8 mg/dl. Parathyroid hormone and
serum 25-hydroxy vitamin D levels were normal. Perinatal lethal
HPP diagnosis was based on physical ﬁndings, laboratory
investigations, and radiographic skeletal features. Urine PEA and
plasma PLP levels were markedly elevated (1081 mmol/l (range
15–341), 3942 mg/l (range 0–50) respectively).Asfotase alfa
(Strensiq) therapy (2 mg/kg per day s.c three times per week)
was started at 30 day of age. Results: Serum calcium and
phosphate levels were normal but ALP levels increased as high as
12,700 U/l during treatment. He died at the age of 65 days because
of ventilator associated pneumonia. Conclusion: Perinatal lethal
hypophosphatasia is the most severe form of HPP. These severely
affected babies often die at or soon after birth from respiratory
insufﬁciency due to pulmonary hypoplasia, a consequence of
poorly mineralized bones of the chest. Therefore early treatment is
crucial for prognosis.

P2-P158

Anthropometric and Nutritional Parameters in
Egyptian Children with Osteogenesis Imperfecta:
Effect of Zoledronic Acid Therapy
Rasha Hamzaa, Tarek Abdelaziza, Magdy Elakkadb
aAin Shams University, Cairo, Egypt; bEgyptian Health Insurance,
Cairo, Egypt

Background: Patients with osteogenesis imperfect (OI)
present with various degrees of short stature and nutritional
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disorders. Objective and hypotheses: To evaluate anthropometric and nutritional parameters in OI children and their
variability among various types. Methods: Eighty-four patients
with OI (types I, II, and IV) were subjected to the following
anthropometric measurements: standing height (Ht), sitting
height (SH), arm span, weight (Wt), and head circumference
(HC), with calculation of Ht, SH, Wt, BMI, and HC SDSs, and
relative arm span. Triceps skinfold thickness (TSFT), subscapular
skinfold thickness (SSFT), and mid upper arm circumference
(MUAC) were measured, as well as dietary intake of macronutrients and calcium; also, energy requirements were calculated.
Ht and Wt SDSs were re-evaluated after 1 year of zoledronic acid
therapy. Results: Ht SDS was reduced in OI-III and OI-IV
compared to OI-I; SH SDS was reduced in OI-III compared to
OI-I. HC SDS was more increased in OI-III than in OI-I and
OI-IV. BMI SDS correlated with TSFT, SSFT, and MUAC. OI-III
patients had the highest percentage of energy intake. The
frequency of low macronutrient and calcium intake was highest
in OI-III, while the frequency of low fat intake was highest in OI-I.
Conclusion: Anthropometric and nutritional parameters differ
among OI types. Assessment of anthropometric measurements
and nutritional status in OI patients is important. Zoledronic acid
therapy improves height SDS in such patients.

P2-P159

Low Bone Mineral Density in Adolescents with Joint
Hypermobility
Shadab Salehpoura,b, Somayeh Setavandb,c
aShahid

Beheshti University of Medical Sciences, Tehran, Iran;
Research Center, Pediatric Surgery Research Center,
Tehran, Iran; cClinical Research Development Center, Loghman
Hakim Hospital, Tehran, Iran
bGenomic

Background: Generalized joint hypermobility is quite
common and seems to be a risk factor for low bone density.
Objective: The goal of this study was to determine the bone
mineral density in adolescents with hypermobility syndrome.
Materials and methods: In a cross-sectional study, we measured
the bone mineral density (BMD) and bone mineral apparent
density (BMAD) of 32 children, 13 to 18 years old with benign
hypermobility syndrome diagnosed by Beighton score and 29 ageand sex-matched controls. Age, stage of puberty, height, weight,
and body mass index were evaluated and matched between the two
groups. Bone age, gonadotropins, IGF1, thyroid function test, sex
steroids, serum vitamin D, and calcium intake were also assessed.
None of the children were taking any drugs affecting bone
metabolism or had any systemic disease. Results: Bone mineral
accretion in both groups occurred at a slowed and consistent pace,
with a sharp increase during the pubertal growth spurt. Puberty
had a signiﬁcant delay in onset and peak height velocity in both
boys and girls of the hypermobility group. Bone age and IGF-1
levels progressed more slowly in this group. Age at onset of
puberty, independent of its length was a strong predictor of bone
measurements at skeletal maturity. After correcting the onset of
puberty and other interfering factors, the hypermobility group had
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still signiﬁcant lower BMAD compared to the control (PZ0.02).
BMD and BMAD z-scores were signiﬁcantly lower in hypermobile
children compared to the control group (P!0.005). Signiﬁcant
negative correlations were found between the Beighton scores and
BMAD z-score (rZK0.30) in hypermobility children. Low bone
mass was more frequently found among subjects with hypermobility (PZ0.004). Hypermobility was found to increase the risk for
low bone mass by 2.6 times (95% CI 1.01–3.38). Conclusion:
These ﬁndings suggest that adolescents with joint hypermobility
have lower bone mineral density when compared to the controls,
and hypermobility increases the risk for low bone mass.
Keywords: hypermobility, BMD, BMAD

with T1D display a low bone turnover state and marginally low
bone mineral status. Those who suffer a fracture are likely to have a
worse bone mineral status and glycaemic control.

P2-P161

Identiﬁcation of Predictor Factors of Growth
Outcome in Children with Hypophosphatemic Rickets
Silvia Marin del Barrioa, Paula Casano Sanchoa, Ruben Diaz Naderia,
Jordi Vila Cotsb
aPediatric Endocrinology, Sant Joan de Deu Children’s Hospital,
Barcelona, Spain; bPediatric Nephrology, Sant Joan de Deu
Children’s Hospital, Barcelona, Spain
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Fractures in Children with Type 1 Diabetes are
Associated with Poorer Bone Mineral Status and
Glycaemic Control
Suet Ching Chena,b, Sheila Shepherda, Martin McMillana,
Jane D McNeillyc, Kenneth J Robertsonb, Sze Choong Wonga,
S Faisal Ahmeda
aDevelopmental Endocrinology Research Group, School of
Medicine, University of Glasgow, Glasgow, UK; bPaediatric Diabetes
Service, Royal Hospital for Children, NHS Greater Glasgow and
Clyde, Glasgow, UK; cDepartment of Clinical Biochemistry, Royal
Hospital for Children, NHS Greater Glasgow and Clyde,
Glasgow, UK

Background: Type 1 Diabetes (T1D) is associated with
increased fracture risk. Aim: Understand the association between
glycaemic control and bone health in children with T1D. Method:
Children (n, 32) with T1D and a median (range) age of 13.7 years
(10.4,16.4), were recruited to study bone mineral content (TB &
LS) and body composition by DXA. All data were corrected for
size. Vitamin D, Bone alkaline phosphatase (BAP) and C-terminal
cross-linked telopeptides (CTX) were measured and converted to
SDS. Anthropometry, disease details, xray-conﬁrmed fracture
history, HbA1c over the previous 12 months and physical activity
scores were recorded. Results: The median HbA1c was
65 mmol/mol (27,100). TB and LS BMC SDS was K0.1 (K1.1,
0.9) and LS K0.3(K1.0, 1.8), both lower than average for local
normative data (PZ0.02, and PZ0.01, respectively). BMC SDS
did not show any correlation to glycaemic control, age at
diagnosis, or disease duration. However, vitamin D levels were
associated with LS BMC SDS (r,K0.4, PZ0.03). The cohort had a
low median BAP SDS and CTX SDS of K0.57 (K2.5, 8.7) and
K1.05 (K2.49, 0.51), respectively (P!0.01). CTX was inversely
related to TB BMC SDS (r, K0.5, P!0.01). A lower BAP was more
likely in those with a HbA1c of O65 mmol/mol. Of 32, 10 had
suffered a fracture after the diagnosis and the fracture group had a
HbA1c of 72 mmol/mol (49,100) vs 62 mmol/mol (27,87) in the
non-fracture group (P!0.01). The TB BMC SDS in the fracture
and non-fracture groups was K0.5 (K1, K1.8) and 0 (K0.5, 0.9),
respectively (P!0.01). There was no difference in the body
composition of these two groups and the physical activity score
was higher in the fracture group (PZ0.04). Conclusion: Children
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Background: The goal of treatment in children with
hypophosphatemic rickets (HR) attempts to correct growth and
leg deformities. However, growth is compromised despite
treatment and patients are at risk of developing nephrocalcinosis
in the future. Some factors (sex, age and height at diagnosis) have
been related to height outcome, but little is known about the
impact in growth of different dosage of treatment or alkaline
phosphatase (ALP) levels. Objective and hypotheses: 1) To
evaluate growth improvement in relation to: doses of phosphate,
calcitriol and the decline of ALP. 2) To assess the relation between
dose and duration of treatment with the incidence of nephrocalcinosis. Method: Retrospective review of patients with HR
(2006–2016). Patients were divided as responders in G1: height
improvement O0.5 S.D.; G2%0.5 S.D. We evaluate improvement in
relation to sex, age and height at diagnosis, treatment dose and
ALP. Results: Nine children were identiﬁed. The children
improved their height 0.5 S.D. (K0.04, 0.65) after 4.4 years (3.9–
8.0) of treatment. Eight children had a Z score-height %K2 S.D.
(K2.9 S.D.), and were below their midparental height (K1.8 in
relation to MPH). Genu varus was present in all children and
improved in 66% of them. There were no differences in phosphate
dose (G1 68.5 vs G2 70 mg/kg per day) or calcitriol dose (25.7 vs
23.4 ng/kg per day) between groups. After treatment, ALP
decreased more in G1, but it did not reach statistical signiﬁcance
(PZ0.41). Five children developed nephrocalcinosis and tended
to need higher phosphate doses, lower calcitriol doses, longer
duration of treatment, and had a higher ALP at the last visit
(PZ0.048). Conclusion: The children improved their growth but
remained below their MPH at the last visit. We can not identify a
treatment protocol associated with better height outcome.
Children with nephrocalcinosis had ALP higher at the last visit,
which could reﬂect a more aggressive phenotype.

P2-P162

Effects of Socioeconomic Status on Bone Mineral
Density and Vitamin D Concentrations in Healthy
Female College Students
Betül Ersoy, Deniz Ozalp Kizilay, Gül Gumuser, Fatma Taneli
Faculty of Medicine, Celal Bayar University, Manisa, Turkey
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Background: Skeletal mass approximately doubles at the end
of adolescence. Socioeconomic Status (SES) and Vitamin D status
may play a role in the development of bone mass. Objective and
hypotheses: The aim of the present study is to examine the effects
of different socioeconomic conditions on bone mineral density
(BMD) and vitamin D status in healthy female college students
and to determine the possible association between Vitamin D
status and BMD. Method: Female college students (nZ138) aged
between 18 and 22 years old were recruited in this cross-sectional
study. Socioeconomic status was determined by a questionnaire in
all subjects. Blood samples were obtained for 25-hydroxy-vitamin
D (25OHD) analysis in May. Lumbar spine and total body BMD
was performed by dual-energy X-ray absorptiometry (DEXA).
Osteopenia was deﬁned by a Z-score below K2. Female students
were grouped into three study groups as low, middle and high
according to SES. Results: Although 25OHD level was found to be
lower in females with lower socioeconomic status, there was no
signiﬁcant (PZ0.851) difference between the three different
socioeconomic levels. Similar results (PO0.05) for total body,
lumbar spine BMD values and Z scores were obtained. Frequency
of osteopenia was signiﬁcantly higher (PZ0.02) in females
belonging low SES. Similar results were obtained for frequency
of inadequate daily calcium intake (PZ0.02). But, none of the
participants have osteoporosis. No correlations were found
between BMD, Vitamin D levels and daily calcium intake. Physical
activity levels of females were irregular. Conclusion: Vitamin D
status and BMD levels did not show any difference between the
study groups of SES in females at the late adolescence. Daily
calcium intake was inadequate in the majority of the females. This
condition is prominent in females belonging low SES. Osteopenia
is more common in same groups as well. Besides, vitamin D status
and calcium intake are not related with BMD values in young
females.
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Bone Health Index is Low at Diagnosis of
Growth Hormone Deﬁciency, and Improves During
Growth Hormone Therapy
Joanne Blair, Ann Povall, Paul McCoy, Poonam Dharmaraj,
Urmi Das, Renuka Ramakrishnan, Senthil Senniappan,
Laurence Abernethy, Mohammed Didi
Alder Hey Children’s NHS Foundation Trust, Liverpool, UK

Background: BoneXpert software calculates bone health index
(BHI) from cortical thickness and mineralisation of three
metacarpals, and bone age (BA) using 13 bones: Radius, ulna
and bones in ray 1, 3, 5. Strong correlations between BoneXpert
BHI and dual-energy x-ray absorptiometry (DXA) and peripheral
quantitative computed CT (pQCT) measurements are reported 1.
Low bone mineral density (BMD), measured by DXA, and
improvement with GH is described in childhood GH deﬁciency
(GHD) 2. The effect of GH on BHI has yet to be reported.
Objective and hypotheses: To describe BHI SDS at diagnosis of
GHD and after one year of treatment. Method: Children treated
between 2005 and 2016 were identiﬁed. Children with midline
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defects, diagnosed before signiﬁcant height loss, were included.
Those with additional diagnoses or medications that may affect
BHI were excluded. Change in baseline parameters was
determined by paired t-test, and associations between parameters
examined using Pearson correlation. Results: 120 patients (90M),
age (meanG1 S.D.) 11.5G3.5 years were studied. At diagnosis
height SDS was K2.5G0.9, BA delay 1.9G1.5 years and BHI SDS
K1.0G1.0. After 1 year of treatment height SDS increased by 0.7
(95th CI, 0.6, 0.8), BHI SDS by 0.8 (0.61, 1.05) and BA delay
decreased by 1.1 years (K1.4, K0.8) (P!0.001 for each
parameter). Change in BHI SDS related to height SDS (PZ0.04)
and BHI SDS at diagnosis (P!0.001). Conclusion: These data are
consistent with previous reports of the effect of GH on BMD,
measured using DXA, and lend support to the use of BHI, a simple
measure obtained at the time of BA estimation, for the
identiﬁcation and monitoring of children at risk of impaired
bone health.

P2-P164

Vitamin D Dependent Rickets Type II in Saudi
Children
Abdullah Alashwal, Waheeb Aldhalaan, Bassam Bin Abbas
King Faisal Specialist Hospital, Riyadh, Saudi Arabia

Background: Vitamin D dependent rickets type II (VDDR II)
is a rare autosomal recessive disorder, inherited due to mutation
on vitamin D receptor (VDR) leading to end organ unresponsiveness to vitamin D. It is characterized by an early onset
refractory rickets, hypocalcaemia, hypophosphatemia, growth
retardation, hyperparathyroidism and elevated circulating levels
of 1,25-dihydroxyvitamin D3 which is the hallmark of the disease.
Objective and hypotheses: The aim of study is to describe
clinical, genetic, biochemical and long term management of eight
Saudi children diagnosed with VDDR II. Method: All patients
underwent complete clinical evaluation including: age at diagnosis,
initial rickets symptoms and signs, family history of VDDR II,
presence or absence of alopecia and their growth parameters,
biochemical workup including: serum calcium, phosphate,
alkaline phosphatase (ALP) and parathyroid hormone (PTH)
levels and genetic study of VDR mutation; done by Paediatric
Endocrinologists in King Faisal Specialist Hospital and Research
Centre in Riyadh/Saudi Arabia. We presented patients data at
baseline, ﬁrst, second, ﬁfth and tenth year interval post calcium
infusion treatment (management protocol will be attached).
Results: All patients had full clinical and biochemical features
of rickets including alopecia. The mean age of diagnosis was 3.6
year. Most of the patients had growth retardation at diagnosis
(height below K2 S.D. below mean). Clinical and biochemical
parameters were improved in all cases (detailed data will be
attached). The mutation in VDR (Y295X Homozygous) was
positive in all patients. Conclusion: Early diagnosis of VDDR II
with early treatment of IV calcium infusion will improve growth
velocity; decrease rachitic manifestation and normalized calcium,
phosphate, PTH and ALP levels (but not alopecia). More studies
require to see the effect of early vs. late treatment on bone density.
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Bone Health and Metabolic Syndrome in Childhood
Cancer Survivors
Ju Young Yoona, Kyung-Sue Shina, Hyeon Jin Parkb, Byung Kiu Parkb,
Chan-Hoo Parka, Mi Mi Kwonb, Hye Young Shimb, Sun Hwa Baekb,
Hee Young Jub, Young Mi Kimb
aGyeongsang National University Changwon Hospital, Changwon
Si, Republic of Korea; bNational Cancer Center, Goyang Si,
Republic of Korea

Background: Metabolic syndrome and impaired bone health
are common complications in childhood cancer survivors, and
both are possibly related with decreased physical activities.
Objective and hypotheses: We aimed to evaluate the prevalence
rates of metabolic syndrome and osteopenia in adolescent/young
adult childhood cancer survivors. We also aimed to investigate the
relationship between physical activity and these complications.
Method: Subjects were 88 childhood cancer survivors aged 15–
25.7 years. Controls were 159 healthy participants of 2011 Korean
National Health and Nutrition Examination Survey (KNHANES).
Demographic and medical characteristics were obtained from the
patients’ medical records. Metabolic syndrome was deﬁned by
NCEP criteria and was evaluated by physical examination and
laboratory test. Physical activities were evaluated using questions
from KNHANES. Results: Eighty-eight survivors participated in
the study (45 males and 43 females). Of the 52 adult participants,
42 replied to the questionnaire about physical activity. Childhood
cancer survivors had higher walking performance rate than
control group, and there was no signiﬁcant difference in
performance rate of other kinds of activities. Thirty-four (38.6%)
survivors had one or more components of metabolic syndrome,
and there were no differences in the prevalence rates of
components of metabolic syndrome between patients and control
group. Survivors had signiﬁcantly lower BMDLS than normal
reference population, with BMDLS z score of K0.50 (PZ0.001).
Prevalence rates of metabolic syndrome and osteopenia were not
different according to walking performance. Conclusion: The
prevalence rates of osteopenia in young childhood cancer
survivors was higher than healthy reference group, which requires
earlier intervention.

Background: Hypophosphatemic rickets (HR) is a group of
rare disorders caused by an excessive renal phosphate wasting. The
dominant form of X-linked HR (XLHR) is caused by mutation in
PHEX (phosphate-regulating endopeptidase) gene. XLHR phenotype is characterized mainly by rickets, bone deformities, short
stature, dental anomalies, hypophosphatemia, low renal phosphate
reabsorption, normal serum calcium level, hypocalciuria,
normal/low serum level of vitamin D (1,25(OH)2D3), normal
serum level of PTH, and increased activity of serum alkaline
phosphatase. Objective and hypotheses: The aim of the study
was to investigate the clinical phenotype and molecular background of HR in a family in which XLHR was suspected. Method:
Two siblings, an older brother aged 14 years and 1 month and his
younger sister aged 12 years and 10/12 months, were diagnosed
with HR due to clinical and biochemical picture. All exons of
PHEX gene were ampliﬁed using PCR and directly sequenced.
Results: The dominant clinical sign in both patients was bowing
of legs (genu varum in a boy and genu valgum in a girl). Short
stature, predominantly affecting the brother, and lumbar
hyperlordosis were also observed. Short stature and genu varum
were also seen in affected mother. The difference in height was
probably due to the time of treatment introduction, as it was
initiated in the girl in the infantile period before the clinical signs
appeared. In both patients a novel c.1483-1GOA mutation in
intron 13 was identiﬁed. This mutation was also present in the
affected mother leading to changes in the transcription of the
RNA. Conclusion: The early diagnosis of XLHR is very important
for proper treatment and to prevent severe bone deformities and
improve ﬁnal height. The molecular analysis of PHEX gene is very
important for the conﬁrmation of clinical diagnosis of HR and
highlights the role of further genetic counselling in families with
HR patients.
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Expression of Brdu, VEGF, IGF-1R and Change
of the Growth Plates from Sex Hormone-Inhibited
Adolescents Rats – Pilot Study
Jae-Ho Shina, Ji-Young Seob
aDepartment of Biomedical Laboratory Science, Eulji University,
Seongnam-si, Gyeonggi-do, Republic of Korea; bDepartment of
Pediatrics, Eulji Hospital, Eulji University, Seoul, Republic of Korea
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Diversity in Phenotype of Two Siblings and their with
X-Linked Hypophosphatemic Rickets due to PHEX
Mutation
Aleksandra Rojeka, Zoﬁa Kolesinskab, Marek Niedzielaa,c
aPoznan University of Medical Sciences, Department of Pediatric
Endocrinology and Rheumatology, Molecular Endocrinology
Laboratory, Poznan, Poland; bPoznan University of Medical
Sciences, Department of Pediatric Endocrinology and
Rheumatology, Poznan, Poland; cKarol Jonscher’s Clinical
Hospital, Poznan, Poland
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Background: GnRHa (gonadotropin releasing hormone
analogue) inhibits growth spurt during treatment of precocious
puberty. So they have limitation of ﬁnal height gain. Objective
and hypotheses: It is need to study about what factor associated
with growth decrement and ideal suppression level of sex steroid
during GnRHa treatment. Method: Female Sprague–Dawley rats
of 3 weeks of age (Total 15) were divided into three groups; (1)
normal control (nZ5), (2) GnRHa (25), (3) GnRHa (100). Each
group were injected normal saline, 25 and 100 mcg of GnRHa
intramusculary at day 1 respectively. Study measure was as follows.
Day 1: Measurement of head to tail length, leg length and body
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weight. Day 13: Brdu injection. D 14: repeated measurment of
body size as same of day 1. Then rats were decapitated and
harvested growth plate of tibia. Growth plate was stained by H-E
method. Brdu, VEGF, IGF-1 receptor and GnRH receptor were
calculated by Immunocytochemistry. Results: Mean body weight
were 175.9G4.5 g, 176.6G7.5 cm and 194.1G5.9 cm. Mean total
length were 36G0.1, 35.6G0.7, 34.9G0.3 cm. Growth plate
thickness were 8.86G1.2, 8.18G1.4 and 9.6G1.5 mm in normal,
GnRHa (25) and GnRHa (100) respectively. Expression of IGF-1
receptor, Brdu and VEGF were decreased at the treated group.
Small scattered GnRHa receptors expressed at the growth plate.
Conclusion: In this pilot study, sex hormone inhibited rats
showed body weight gain and short leg length than control. To
investigate the effect of GnRHa about growth plate, it is needed
more sophisticated experiments.

correction of metabolic acidosis and showed improvement in
clinical manifestations and laboratory data. Conclusion: Children
with this rare syndrome may come into medical attention for
failure to thrive, short stature, developmental delay or brain
calciﬁcations. It is crucial for the patient’s quality of life and longterm prognosis to receive an early diagnosis and efﬁcient
treatment, because metabolic compensation provides normal
adult height and hematologic and neurologic complications of
osteopetrosis are not severe.
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Rickets as Precocious Sign of Celiac Disease
P2-P168

A Case of Genetically Proven Carbonic Anhydrase II
Deﬁciency
Zdravka Todorovaa, Elissaveta Stefanovaa,b, Krasimira Kazakovaa,b,
Desislava Yordanovaa,b, Ivan Litvinenkoa,b
aUniversity Children’s Hospital, Soﬁa, Bulgaria; bMedical University,
Soﬁa, Bulgaria

Background: Carbonic anhydrase II (CAII) deﬁciency is
extremely rare (!1:1 000 000) autosomal recessive disease, which
is characterized by the triad of osteopetrosis, basal ganglia
calciﬁcations and renal tubular acidosis. In addition short stature,
facial dysmorﬁsm and different degree of mental retardation are
possible features. Different mutations of the gene for CAII on
8q21.2 lead to impaired enzyme activity and typical clinical,
biochemical and imaging manifestations. Objective and
hypotheses: A 5-year-old girl, from normal pregnancy of
parents, who deny consanguinity was referred to endocrinology
department because of short stature, developmental delay and
basal ganglia calciﬁcations on CT scan, found incidentally.
Method: Clinical evaluation, laboratory tests of hormones,
electrolytes, biochemical indices, acid-base status, infections,
kidney ultrasound, radiological examination of bone age,
neurologic, ophthalmologic examination and molecular genetic
analysis. Results: Clinical evaluation conﬁrmed mild dysmorphic
features, short stature SDSh(K2, 97), low weight, SDSw(K3,0)
and some developmental delay. Laboratory testing proved severe
decompensated normal anion gap metabolic acidosis, low normal
Ca, Ca2C, high P, ClK and blood urea nitrogen, normal values of
intact PTH, ACTH, serum Cortisol at 0800 h and 2000 h, TSH,
fT4. Imaging studies showed delayed by 2 years bone age and
increased bone density, as well as mild nephrocalcinosis. A
molecular genetic analysis revealed homozygous mutations
c.275AOC, pGln92Pro on the gene for CAII on 8q21.2, which
conﬁrmed the clinical diagnosis. This mutation is found only in
two other patients of gypsy origin from Czech Republic and
Germany. The child receives oral 8,4% Sodium bicarbonate for
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Maria Cristina Maggio, Beatrice Vergara, Giovanni Corsello
Universitary Department Pro.Sa.M.I. “G. D’Alessandro” University
of Palermo, Palermo, Italy

Background: Vitamin D insufﬁciency is more frequent than
expected also in Western Europe, however the relieve of a ‘health’
child with rickets is uncommon in Caucasians. Objective and
hypotheses: Explain clinical severity by a genetic background.
Method: We describe the clinical case of a 2.5-year-old girl with
skeletal deformities. She was 86.5 cm (108 Cent), 12.5 kg (3–108
Cent); PH1B1. She showed typical rickets-linked signs (costochondral swelling; Harrison’s groove; genu varum; widening of
wrist; skull bossing). She underwent a total-body X-ray study that
showed: poor bone mineralization, femurs bowing; rachitic rosary;
curved back; wrist and malleolus cupping. She had anamnestic
record of insufﬁcient sunlight exposure. She has four brothers with
no signs of rickets. Blood examinations revealed: Ca: 8.7 mg/dl;
P: 4.7 mg/dl; Mg: 2.45 mEq/l; alkaline phosphatase: 685 IU/l;
25-OHVitamin D: !7 ng/ml; PTH: 442 pg/ml (n.v.: 11–67); bone
alkaline phosphatase: 21 (n.v.: 5–27); P1NP: 1044 (n.v.: 27–127);
osteocalcin: 62.32 (n.v.: 1–11). Results: Deamidated gliadin
antibodies were negative. However for the severe clinical
presentation and the signiﬁcant difference with the clinical
condition of her brothers, she was studied for the genetic forms
of vitamin D deﬁciency. The VDR gene did not show any
mutation; however the gene carried a homozygous transition
c.2TOC, considered a polymorphism. Furthermore a heterozygous polymorphism c.1056TOC was documented in exon 9.
The sequence of CYP27B1 and PHEX genes was normal. She
received vitamin D and calcium with a signiﬁcant improvement of
clinical, hematological, radiographic data. However she showed a
signiﬁcant increase of anti-transglutaminase antibodies (IgA):
89 U/ml; (IgG): 34 U/ml (n.v.: !4); Deamidated gliadin
antibodies (IgA): 1.8; (IgG): 26 (n.v.: !7). Conclusion: The two
polymorphisms (one heterozygous, associated with one
homozygous) could explain the severity of rickets manifestations
before celiac markers were detectable in our patient, highlighting
the role of VDR polymorphisms in bone health and growth.
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Clinical and Genetic Analysis of Five Patients with
Vitamin D-Dependent Rickets Type 1A
Bulent Hacıhamdioglu, Gamze Ozgurhan, Zeynep Karakaya,
Ece Keskin
Suleymaniye Women Maternity and Child Diseases Training and
Research Hospital, Istanbul, Turkey

The CYP27B1 gene encodes 25-hydroxyvitamin D-1ahydroxylase. Mutations of this gene cause vitamin D-dependent
rickets type 1A (VDDR-IA, OMIM 264700), which is a rare
autosomal recessive disorder. Herein we report ﬁve patients with
1a-hydroxylase deﬁciencies. We studied six patients from three
families who diagnosed as 1a-hydroxylase deﬁciency clinically. All
patients had hypocalcemia, hypophosphatemia, hyperphosphatasemia, elevated serum PTH, normal or high vitamin D levels, and
low or inappropriately normal calcitriol levels at presentation.
Patients were diagnosed less than 18 months years old. All patients
had a family history of consanguinity. Homozygous mutations in
the CYP27B1 gene were found in all the patients. Four of them
have splice donor site mutation in intron 1 (c.195C2 TOG),
causing partial retention of the intron and a shift in the reading
frame. Clinically, all the patients required calcium and calcitriol
initially and then continuously calcitriol treatment. Autosomal
recessive diseases are common in countries where the consanguineous marriages are common. VDDR-IA should be kept in mind
patients with vitamin D resistant rickets.

extremities. Results: The delay of growth with facial dysmorphia,
hands and feet which are short and massive, the bulky skull with
an excessive projection of the frontal and occipital bumps, notion
of the late welding of fontanelle former, a little projecting eyes with
the sclerotic light one slightly bluish, the teeth decayed with
repeating fractures, one made make radiographies of the members
and skull or one was struck by the generalized thickening of the
skeleton, acro-ostéolyse, widening of the joinings making evoke
the diagnosis of pycnodysostose. The assumption of responsibility
is symptomatic and multidisciplinary. It includes an orthopedic
monitoring, an assumption of responsibility of the fractures whose
consolidation is sometimes slowed down, and a monitoring of
vertebral statics in order to detect frequent the spondylolisthésis.
The forecast east will be favorable. Conclusion: The three children
who present a pycnodysostose not only will have a short stature
but require a follow-up in order to detect the orthopedic
complications and jawbones.
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Potential Role of Vitamin D in Pathogenesis of Acute
Rheumatic Fever
Sertaç Hanedan Onana, Huseyin Demirbilekb, Bedri Aldudaka,
Meki Bilicic, Fikri Demirc, Murat Muhtar Yilmazerc
aDepartment of Pediatric Cardiology, Diyarbakir Children’s State
Hospital, Diyarbakir, Turkey; bDepartment of Pediatric
Endocrinology, Diyarbakir Children’s State Hospital, Diyarbakir,
Turkey; cDepartment of Pediatric Cardiology, Dicle University
Medical Faculty, Diyarbakir, Turkey
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About a Case of a Family of Pycnodysostose
Nadira Rouabah, Belkacem Bioud
Service de pédiatrie, CHU SETIF, Algeria

Background: The pycnodysostose is a genetic lysosomal
disease wich is characterized by a ostéosclérose of the skeleton, a
small and an osseous brittleness. The pycnodysostose is very rare,
its exact prevalence is unknown but it is lower than 1/100,000. The
disease is discovered at a variable age, has going from 9 months to
50 years. Transmitted according to a recessive autosomic mode of
to a deﬁcit in cathepsine K enzyme which plays a central role in
the osseous resorption by osteoclasts. Objective and
hypotheses: To evoke the diagnostic of pycnodysostose when
we have a short stature associated with a facial dysmorphia and
fractures. Method: The reported cases result from the same
family: three children, two sisters and a brother who present same
dysmorphia: bulky skull, of the frontal bumps, persistence of
fontanelle former which was closed tardily, anomalies dental,
atrophic ends (hands and feet) and a delay of growth which was
the reason for consultation. The interrogation ﬁnds a consanguinity of second degree and what is striking it is that two children
among the three made between 2 and 3 fractures of the lower
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Background: Acute rheumatic fever (ARF) is a nonsuppurative complication of Group A beta-hemolytic streptococcus pharyngitis. The underlying mechanisms have not been fully
elucidated. A series of autoimmune processes are thought to be
involved in pathogenesis. Low vitamin D levels have been reported
in various autoimmune diseases. Objective and hypotheses:
The aim of the present study is to evaluate the association of
vitamin D levels and its impact on the disease phenotype in
children with ARF. Method: Thirty patients diagnosed with ARF
according to the modiﬁed Jones criteria and 16 age- and sexmatched healthy controls recruited. An echocardiographic
evaluation was performed and serum calcium, phosphorus,
alkaline phosphatase, magnesium, parathormone, and 25(OH)
vitamin D (25(OH)D) levels were measured in all participants.
Patients with ARF had been evaluated according to the presence
and severity of carditis. Results: Serum 25(OH)D levels was
signiﬁcantly lower in patients with ARF compared to the control
group (14.56G8.31 mg/l vs 25.41G1.38 mg/l, PZ0.002) (Figure 1).
A 25(OH)D level!50 nmol/l (20 ng/ml) suggesting vitamin D
deﬁciency was detected in 23 of 30 patients with ARF (77%) and
8 out of 16 controls (50%) (PZ0.066). Serum magnesium levels
were found higher in ARF group compared to controls (2.17G
0.28 mg/dl vs 1.95G0.09 mg/dl, PZ0.001). Conclusion: In this,
to our knowledge the ﬁrst study evaluating the 25(OH)D levels in
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high parathyroid hormone levels (up to w1500 pg/ml in number
one, w270 pg/ml in number 2). Different treatments were tried:
cinacalcet, a calcium-sensing receptor agonist (30 mg/d), which
partially corrected hyperparathyroidism in number one and had to
be stopped, because of major hypocalcemia in number 2,
intravenous biphosphonates (pamidronate and zoledronate),
growth hormone, which failed on growth and even surgical
ablation of two parathyroid glands in number one, without any
success. Several mechanisms of BSHPT have been mentioned,
most appropriately an autonomous development of hyperparathyroidism reactive to hypercalciuria. Conclusion: In antenatal
Bartter syndrome, parathyroid hormone should be monitored
early, to assume early bone-protective measures.
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Figure 1 Serum 25(OH) D levels in study group were significantly lower
than those of controls.

children with ARF, 25(OH)D levels was found lower in patients
with ARF suggesting potential role of vitamin D deﬁciency in
development of ARF.
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Management of Hypoparathyroidism: Follow-Up of
20 Patients
Sukran Darcan, Nurhan Ozcan, Samim Ozen, Damla Goksen
University of Ege, Faculty of Medicine, Division of Pediatric
Endocrinology and Diabetes, Izmir, Turkey
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Bartter Syndrome with Bone-Destroying
Hyperparathyroidism: About Two Cases,
Genetically Proved, with Long-Lasting Follow-Up
Robert Novoa, Maryse Cartignyb, Christine Lefevreb, Jacques Weillb
aPaediatric
bPaediatric

Nephrology, Lille University Hospital, Lille, France;
Endocrinology, Lille University Hospital, Lille, France

Background: Bartter syndrome represents a rare severe
condition, autosomal recessive, corresponding to several genes,
characterized by an illness of the renal ascending branch of the
handle of Henle. Only 15 cases of BSHPT have been
communicated, either in publications or orally, but none presented
such severe bone manifestation as ours. Objective and
hypotheses: To present bone features of two patients suffering
from severe BHSPT, so as the therapeutic attempts. Results: Two
female patients are described, the ﬁrst one bearing an homozygous
mutation of gene SLC1.2A1 coding for NKCC2 ion channel and
the second one a composite heterozygous mutation of gene BSND,
coding for Barttin protein. Both presented hydramnios and severe
intrauterine growth retardation without catch up. At the age of
6 years and a half, patient number one suffered from noninﬂammatory, painful and disabling arthritis of elbows, knees and
feet. Patient number 2 was affected by two pyelonephritis episodes.
Both shared different complications: limb deformations, articular
stiffness and worsening dwarﬁsm, resulting into most severe
handicap; nephrocalcinosis; extended bone demineralization, subperiostal resorption and bone deformations, so as signs of chronic
arthropathy and the absence of synovitis at-X-ray exams;
biologically, hypercalcemia (up to w120 mg/l), hypercalciuria,
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Background: Hypoparathyroidism is a rare disease characterized by inadequate parathyroid hormone (PTH), resulting in
hypocalcemia and hyperphosphatemia. Hypoparathyroidism can
be transient, inherited, or acquired, and is caused by inability to
synthesize or secrete PTH, abnormal parathyroid gland development, destruction of parathyroid tissue, or peripheral resistance
to PTH. Methods: Medical records from 20 children and
adolescents diagnosed with hypoparathyroidism during 1992–
2015 were reviewed. Results: Twenty patients (5 males, 15
females) diagnosed at the age of 8.5G6 years (0.12–16.9 years)
were evaluated. HP developed after surgery in 4 (primary
hiperparathyroidism; 2, thyroid cancer; 1, graves disease; 1) of
the patients. Six of the patients were diagnosed as isolated HP, 3 as
pseudohypoparathroidism, 4 as polyglandular autoimmune
syndrome, 1 as Di-George syndrome, 1 as HDR syndrome and 1
as HP secondary to hemosiderosis due diamond blackfan anemia.
Sixteen of the patients admitted because of convulsions and tetany.
One patient was diagnosed incidentally. The patient with
hemosiderosis and the patient with polyglandular autoimmune
syndrome were diagnosed during follow-up. Patient with HDR
syndrome was diagnosed as HP during an evaluation of psoriasis.
8 patients had calciﬁcations in cranial CT and 2 patients had
cataract at the initial diagnosis. All of the patients received calcium
and 1,25 OH vitamin D initially. During follow-up two patients
developed nephrolithiasis and three patients nephrocalcinosis.
Due to hypercalciuria hydrochlorthiazide was initiated in two
patients. Recombinant human PTH was initiated to the three
patients with nephrocalcinosis but was seized because the dosing
problems. Chronic treatment of hypoparathyroidism may be
difﬁcult to manage due to the need for a sensitive balance between
calcium and phosphate levels in order to prevent nephrolithiasis,
nephrocalcinosis, and soft tissue calciﬁcation in the kidney.

Poster Presentations

P2-P175

Assessing the Serum Levels of Ferritin and Selenium
in Three Important Infections of Childhood,
Compared to a Control Group
Fahimeh Soheilipoura, Samileh Noorbakhsha, Shima Javadniaa,
Fatemeh Jesmib, Mohadeseh Pishgahroudsarib,
Gholamreza Mohammadic
aResearch

Center of Pediatric Infectious Diseases, Iran University of
Medical Sciences, Tehran, Iran; bMinimally Invasive Surgery
Research Center, Iran University of Medical Sciences, Tehran, Iran;
cSchool of Nutritional Sciences and Dietetics, Tehran University of
Medical Sciences, Tehran, Iran

Background: Micronutrients play a fundamental role not only
in general health, but also in treatment and protection of various
diseases. Selenium and iron are two of the ﬁve major elements,
aside from vitamins, detected as anti-oxidant agents, widely used
with the aim of preventing diseases. Objective and hypotheses:
The purpose of this study is to evaluate serum levels of selenium
and ferritin in acute infections of childhood. Method: Patients
aged 2–15, hospitalized from autumn 2010–2011 in infectious
ward of Rasoul-e-Akram hospital were recruited to the study.
Patients with documented diagnosis of GI, RTI, UTI were case
groups, who were compared to one control group, including
patients hospitalized in the same hospital in surgery ward without
any active infection. Blood samples were gathered from all patients
and ferritin and selenium serum levels were measured in serum
specimens. Diagnosis of the three infections was made by a unique
infectious specialist. Results: The mean and standard deviation of
serum selenium concentration of GI, RTI, UTI and control groups
were 64.70G21.43 mg/l, 61.60G19.25 mg/l, 66.37G22.11 mg/l and
62.20G22.08 mg/l, respectively without signiﬁcant differences in
serum selenium levels between these groups (P-value Z0.608). The
median of serum ferritin levels in GI, RTI, UTI and control groups
were 60.05 (48.82–78.01), 62.00 (49.07–79.35), 60.60 (51.78–79.52)
and 58.75 (45.32–76.72), respectively. The difference in ferritin levels
between these groups was statistically signiﬁcant (P-value !0.001).
Compared with the control, the RTI and GI groups had signiﬁcantly
higher levels (P!0.001); however, the UTI group was not statistically
different from the control (PZ0.098). Conclusion: None of the
children had ferritin constrictions below 12. As far as selenium and
ferritin deﬁciency is an important issue in developing countries, it
would be valuable to assess the role of micronutrients in infectious
diseases, as we may be able to prevent such fatal infections by
micronutrient supplementations.

aDr

Sami Ulus Obstetrics and Gynecology, Children’s Health and
Disease Training and Research Hospital, Clinics of Pediatric
endocrinology, Ankara, Turkey; bFaculty of Medicine, Clinics of
Pediatric endocrinology, Yildirim Beyazit University, Ankara,
Turkey; cDepartment of Neurosurgery, Koru Hospital, Ankara,
Turkey

Background: Hyponatremia is deﬁned as a serum sodium
level below 135 mEq/l. It is associated with increased morbidity
and mortality. Hyponatremia has many causes and can be
classiﬁed as acute/chronic or hypo/hypo/euvolemic. The main
rule in ﬂuid and electrolyte disorders (and especially in
hyponatremia) is excluding hypothyroidism and hypocortisolism
and then making the correct diagnosis. Hypothyroidism and
hypocorticolism can also cause euvolemic chronic hyponatremia
but the most common cause is the Syndrome of Inappropriate
Anti Diuretic Hormone Secretion (SIADH). We present a case
who developed the SIADH subtype reset osmostat secondary to
hydrocephaly where the hyponatremia continued postoperatively
and GH deﬁciency was also diagnosed during follow-up as we
did not come across any similar cases in the literature. Case
presentation: A male patient aged 6 years and 3 months was
brought for short stature and was found to have isolated
hyponatremia (131.6 mEq/l) without ﬁndings of dehydration or
edema in addition to the pathological short stature. Hypothyroidism and hypocortisolism were excluded. The plasma osmolarity
was low (271.3 mosm/kg) and urinary sodium was high
(251.6 mmol/l). The sodium level continued within the 128.1–
133.2 mEq/l range despite oral sodium and ﬂudrocortisone
treatment. Hypophysis and brain MR revealed hydrocephaly due
to pressure from a suprasellar arachnoid cyst. Ventriculocystocisternostomy was performed through the endoscopic route. Postoperative serum sodium levels were in the 128–132 mEq/l range
and there was no percentile increase in growth. The response to
GH stimulation tests was inadequate and the patient was put on
GH treatment with a diagnosis of GH deﬁciency. Conclusion: The
discovery of the cation canal protein Transient Receptor Potential
Vanilloid (TRPV) that regulates the neuronal response to systemic
tonicity changes has enabled a new approach to SIADH and reset
osmostat cases. Further research on the TRPV gene will perhaps
clarify the relationship between chronic hyponatremia and growth
retardation. We present a rare case with reset osmostat and GH
deﬁciency due to hydrocephaly where the reset osmostat continued
even after the etiology was treated and discuss the current
knowledge on water metabolism in the light of new developments.
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A Case: Hydrocephalus Secondary to Suprasellar
Arachnoid Cyst with Reset Osmostat and Isolated
GH Deﬁciency
Erdal Kurnaza, Zehra Aycana,b, Pınar Akdemır Ozısıkc,
Meliksah Keskina, Elvan Bayramoglua, Nursel Muratoglu Sahina,
Senay Savas Erdevea, Semra Cetinkayaa
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Cinacalcet Treatment in a Child with Concurrent
Juvenile Idiopathic Arthritis and Hypocalciuric
Hypercalcemia
Bulent Hacihamdioglua, Kenan Delilb, Ozan Ozkayac
aDepartment
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Maternity and Child Diseases Training and Research Hospital,
Istanbul, Turkey; bMarmara University School of Medicine,
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Familial hypocalciuric hypercalcemia (FHH) is a genetically
heterogeneous condition resembling primary hyperparathyroidism but not curable by surgery. Cinalcelcet may improve
symptoms some patients but limited experienced especially in
children. A 10 years old child evaluated by uveitis, sacroileitis,
spondyloarthritis and diagnosed as HLA-B27 positive juvenile
idiopathic arthritis (JIA). Also at the same time he evaluated by
high calcium, low phosphate and inappropriately high PTH level
and hypocalciuria. Therefore he diagnosed as hypocalciuric
hypercalcemia. He screened for calcium sensing receptor
(CASR) mutations with negative results. Further genetic analyses
will plan for other reason of FHH. His JIA and associated
symptoms resolved after anti-inﬂammatory therapy, but his
hypercalcemia and associated symptoms persisted; also osteoporosis was detected on dual-energy X-ray absorptiometry. As a
result of symptomatic hypercalcemia, the patient was treated with
a calcimimetic (cinacalcet). During the treatment, plasma calcium
and PTH level normalized and symptoms were decreased.
Cinacalcet treatment was well tolerated without signiﬁcant side
effects. Cinacelcet therapy may be useful option for control
hypercalcemia and related symptoms at least short term in
children.
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Pseudohypoparathyroidism 1a with Turner’s
Syndrome: A Diagnostic Dilemma
Abhinav Kumar Gupta, Mohd. Razi Syed, Deepak Chand Gupta,
Keshav Kumar Gupta
L.L.R.M Medical College, Meerut, Uttar Pradesh, India

Background: Pseudohypoparathyroidism (PHP) is a rare
condition with heterogeneous presentation. It is divided in various
subgroups depending upon the manifestations. Type 1a Pseudohypoparathyroidism usually presents with brachydactyly, short
stature along with other manifestations of Albright’s hereditary
osteodystrophy (AHO) like obesity, mental retardation. The basic
pathology is resistance to hormonal actions associated with G
protein coupled receptors due defective GNAS activity. This leads
to resistance to other hormones like TSH, gonadotropins and
GHRH. Turner’s syndrome usually manifests with short stature
with lack of secondary sexual characters along with other stigmata
like increased propensity to autoimmune disorders, short 4th
metacarpals, cubitus valgus, shield chest etc. Objective and
hypotheses: To diagnose a case of association of Turner’s
Syndrome and Pseudohypoparathyroidism Type1a. Method: We
describe a case of a 15 year old Asian Indian female who presented
with short stature and delayed puberty. On examination she was
found to have round facies, signiﬁcant short stature, brachydactyly
and no pubertal changes. On the biochemical evaluation patient
had hypocalcemia, hyperphosphatemia, increased parathormone
and hypergonadotropic hypogonadism and subclinical hypothyroidism. X-ray hand revealed the characteristic manifestations of
PHP. The tentative diagnosis of PHP was made. Patient’s
ultrasound abdomen revealed streak ovaries along with hypoplastic uterus and ﬁnally patient’s karyotype showed 45, XO
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conﬁrming the diagnosis of Turner’s syndrome. Results: The
patient was diagnosed to be a case of Turner’s Syndrome associated
with Pseudohypoparathyroidism Type 1a and was treated with
adequate dose of thyroxoine along with calcium and calcitriol
supplementation. Conclusion: At times it becomes difﬁcult to
differentiate between PHP and Turner’s syndrome due similar
presentation of both disorders and also because of heterogeneity of
presenting features. A timely diagnosis and treatment can prevent
devastating complications.
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Bisphosphonate Use for Control of Chronic Severe
Bone Pain in Children with Malignancy Associated
Bone Involvement
Kriti Joshia,b, Margaret Zacharina,b
aRoyal

Children’s Hospital, Melbourne, Victoria, Australia;
Children’s Research Institute, Melbourne, Victoria,
Australia
bMurdoch

Background: Bone involvement occurs commonly in pediatric malignancies, due to inﬁltration, metastasis or avascular
necrosis. Pain is frequently chronic, debilitating, requires narcotic
analgesia and can result in immobilization in bed or wheelchair.
Intravenous bisphosphonates whilst primarily acting as osteoclast
inhibitors also result in rapid and often complete pain relief in
primary bone fragility disorders. When administered to children
with malignant conditions affecting bone, signiﬁcant improvement
in pain, associated morbidity mobilization has been seen.
Objective and hypotheses: To describe results of use of
zoledronic acid for management of bone pain in children with
various malignant conditions. Methods: Eleven children with
chronic bone pain are described. Four had acute lymphoblastic
leukaemia (ALL), 3 had acute myeloblastic leukaemia and 4 had
metastatic neuroblastoma, rhabdomyosarcoma or hepatoblastoma. Six had glucocorticoid induced avascular necrosis (AVN)
related to chemotherapy for haematological malignancies, four
had widespread bony metastases from solid tumours and one had
multiple vertebral fractures related to ALL but continuing long
after remission. All received intravenous zoledronic acid
0.04 mg/kg 4 monthly for 12–24 months. Results: Complete
resolution of pain occurred in all after 1–2 infusions of zoledronic
acid. No further analgesia was required. Mobility was restored in
all and schooling resumed where appropriate. As previously
reported, once bony collapse occurred in AVN, restoration of
normal joints was impossible. Hip replacement was needed later
in one. Death from malignancy occurred later in another.
Conclusion: Intravenous zoledronic acid administered in the
setting of severe chronic bone pain associated with bony
metastases, AVN or vertebral collapse in children and adolescents
with malignancy results in sustained remission of bone pain,
improved mobility and cessation of need for narcotic and other
analgesia. This class of drug should be considered for management
of malignancy related bone pain in children and adolescents.
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Renal Tubular Acidosis Causing Severe Growth Delay
and Rickets in Two Siblings in Haiti
Bernadeau Dearthliea, Julia von Oettingenb, Guy Van Vlietc, JeanClaude Desmanglesd, Risseline Louis Hermionea, Romain Jean Louisa
aHopital Universitaire de Mirebalais, Mirebalais, Haiti; bMcGill
University Hospital Center, Montreal, QC, Canada; cCentre
Hospitalier de Sante Sainte Justine, Montreal, QC, Canada; dLady of
Lourdes Memorial Hospital, Binhampton, NewYork, USA

Background: Renal tubular acidosis (RTA) is an uncommon
cause of growth failure and rickets. In Haiti, diagnostic evaluation
and management is challenged by limited access to comprehensive
diagnostic tools. Case presentation: An 8-year-old Haitian girl
was evaluated at an academic referral center for bony deformations and bone pain, progressive over the previous six years.
Her 2.5 year-old sister presented similar symptoms, associated
with dental caries and inability to walk for the past 6 months.
There was no history of bone deformation in the family, and no
parental consanguinity. Both siblings were exclusively breastfed
for six months and were since consuming a balanced diet. Neither
was taking any medications and they were adequately exposed to
sunlight. On exam, weight and height were 17.2 kg (K3 standard
deviation scores (SDS)) and 99 cm (K5.6 SDS) in the older, and
9.8 kg (K3 SDS) and 77 cm (K3 SDS) in the younger sibling. Mild
Kussmaul breathing was evident. Both had a sawtooth enamel
and multiple dental caries, asymmetrical chests, costal rosary,
distended abdomen, wide wrist, epiphyseal beads, multiple bone
deformity, the older had a waddling gait and bilateral genu valgus.
Remainder examination, including cognitive development, was
normal. Laboratory testing in the older sibling revealed non-anion
gap metabolic acidosis (bicarbonate 9 mmol/l) with alkaline urine
(pH 9.3), 1C proteinuria but no glycosuria, hypophosphatemia
(phosphorus 2.8 mg/dl), hyperphosphatasia (alkaline phosphatase
880 U/l), normal values for total calcium, 25-OH-vitamin D,
parathyroid hormone, serum albumin, BUN, and creatinine.
Radiographic ﬁndings were consistent with severe rickets. Results
were similar in the younger sibling. Conclusion: We present the
ﬁrst cases of severe growth delay and rickets due to RTA in a
sibling pair in Haiti. While detailed evaluation and genetic testing
was unavailable, a clinical diagnosis was possible and allowed for
initiation of therapy with oral bicarbonate.
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Pseudohypoparathyroidism Type IB Associated to
Assisted Reproductive Technologies: Case Report
Monica Fernandeza, Joel Riquelmea, Claudia Castiglionib,
Harald W Jueppner c, Veronica Mericqa
aInstitute
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Background: Pseudohypoparathyroidism type Ib (PHP-Ib) is
due to a maternal loss of GNAS exon A/B methylation and leads to
decreased expression of the stimulatory G protein (Gsa) in speciﬁc
tissues. Evidence suggests an increased incidence of imprinting
disorders in children conceived by Assisted Reproductive
Technologies (ART). Nevertheless, no associations between ART
and PHP – Ib have been found to date. Clinical case: 7.4-years-old
male with history of impaired neurological development.
Conceived by ART, born adequate for gestational age. Presented
at 4 years of age with a creatine kinase (CK) persistently increased
(200–278 IU/l, NV!140). At 6 years an elevated PTH was
detected (199 pg/ml NV !60) with normal calcium and alkaline
phosphate, normal high phosphorus and a low 25(OH) Vitamin D
(18.3 ng/ml). He was asymptomatic and diagnostic work-up
excluded systemic diseases, thyroid, adrenal compromise, inborn
errors of metabolism, skeletal and chromosomal abnormalities.
Physical exam was unremarkable except for a narrow forehead,
nasal bridge hypoplasia and micropenis (penile length 3.2 cm,
!K2 SDS). His height was at 0.63 SDS, and BMI 1.48 SDS.
Vitamin D supplementation increased 25(OH)D to 25.9 ng/ml,
but PTH remained high. PHP-Ib was considered but analysis of
the microsatellites for the GNAS region on Chr. 20q did not reveal
paternal uniparental disomy (patUPD20q). Instead, an almost
complete loss of methylation at GNAS exons A/B and AS, and a
gain of methylation at exon NESP were found. There were no
changes at exon XL and no evidence of a micro deletion within
the GNAS/STX16 region. After 1 year of 0.5 ug QD of calcitriol
treatment he remains asymptomatic and presents biochemical
improvement: 25(OH)D 25.9 ng/ml, calcium 9.5 mg/dl,
phosphorus 4.8 mg/dl, PTH 105 pg/ml, and CK 133 UI/l.
Conclusion: We present a patient with PHP – Ib due to impaired
methylation at GNAS exons A/B, AS and NESP most likely
associated to ART.
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Primary Hyperparathyroidism- A Cause of Metabolic
Syndrome in Children?
Amalia Ioana Arhirea, Madalina Pavela, Suzana Floreaa,
Adrian Mirona,b, Carmen Gabriela Barbua,b
aElias Hospital, Bucharest, Romania; b“Carol Davila” University of
Medicine and Pharmacy, Bucharest, Romania

Introduction: We report a case of a 15 year old male with
metabolic syndrome due to primary hyperparathyroidism. Case
report: A 15 year old male was admitted in our department for
the evaluation and management of obesity. His medical history
revealed a progressive weight gain in the last 3 years in an
emotional familial context. Clinical features: Obesity: Z-score of
C2.32 DS, a height of 1.80 m and a weight of 108 kg, with a BMI
of 33.33 kg/m2 at the 99th centile, with a round facies with
erythema, abdominal obesity with red striae, a BP of
180/100 mmHg and a HR of 78/min, Tanner stage P5G5.
Laboratory: Extensive investigations for secondary hypertension
were initiated, which excluded hypercortisolism, hyperaldosteronism, pheochromocytoma, hyperthyroidism and reno-vascular
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hypertension. The routine blood tests (the blood glucose, the low
HDL cholesterol, the insulinemia and HbA1c) together with the
high blood pressure and waist circumference over the 90th centile
conﬁrmed the IDF based criteria for metabolic syndrome. In an
adult patient the diagnosis of metabolic syndrome is a sufﬁcient
reason for high blood pressure but taking into account the patient’s
age we continued the etiological investigation. A secondary cause
of hypertension was conﬁrmed as a primary hyperparathyroidism
was diagnosed by a high calcium level of 12.2 mg/dl, a high PTH of
166 pg/ml and a low 25OHvitamine D of 20.1 ng/dl. Moreover a
parathyroid adenoma was diagnosed at the neck ultrasound.
We normalized the calcaemia and the patient was referred to
surgery due to the high calcium values and the apparition of
complications- hypertension, with the normalization of the
calcium, PTH and BP levels in postop. Conclusion: The favorable
outcome after surgery conﬁrmed not only the diagnosis of primary
hyperparathyroidism but also the link between the metabolic
syndrome, high blood pressure and this condition, with high
cardiovascular morbidity and mortality.

digestive tract. No side-effects were reported. Progress: serum
phosphorus level decreased and the patient experienced an
improvement of her symtoms. Conclusion: i) In cases of
calcinosis in paediatric patients, phosphorus and calcium
metabolism assesment is recommended as part of initial approach
in order to avoid future complications. ii) Management of
hyperphosphatemia is complex in hyperphosphatemic familial
tumoral calcinosis. This case suggests sevelamer carbonate as an
option to decrease serum phosphate levels in the setting fail in
previous known therapeutic options.
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DiGeorge Syndrome and 10p Deletion
Erkan Sari, Hatice Akar, Onur Akin, Cengiz Zeybek, Salih Kozan,
Bulent Unay, Ediz Yesilkaya
Gulhane Military Medical Academy, Ankara, Turkey
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Hyperphosphatemic Familial Tumoral Calcinosis:
Novel Indication to Sevelamer Carbonate
Noemi Fuentes-Bolanos, Laura Canovas Sanchez, Marta del Toro
Codes, Gabriela Martinez Moya, Moises Natividad Pedreño,
Jesus de la Cruz Moreno
Complejo Hospitalario de Jaen, Jaen, Spain

Background: Hyperphosphatemic familial tumoral calcinosis
(HFTC) is a condition characterized by hyperphosphatemia and
abnormal deposit of phosphate and calcium most often around
the hips, shoulders and elbows and rarely in the brain. Case
presentation: A four-year-old-girl from Arabian origin was
referred to the regional paediatric endocrine clinic from the
Orthopedics Team due to: recurrent calcinosis of the right
calcaneus and incipient left wrist pain. Examination: weight
17.5 kg (SDS 0.19) and height 105 cm (SDS 0.24). General
examination unremarkable, in particular no signs of inﬂammation
of joints. No evidence of neurological impairment. Inicial
investigations: serum sodium, chloride, potassium and creatinine
levels were normal. Serum calcium 9.9 mg/dl (8.1–10.4),
phosphorus 8.6 mg/dl (2.7–4.5), magnesium 2.1 mg/dl (1.7–2.5),
intact parathyroid hormone 24.2 pg/ml (15–88), and 25-vitaminD 19 pg/ml (12–54). Random urinary calcium/creatinine ratio
0.015. TmP/GFR 3.9 mg/100 ml. Homozygosity for the mutation
c.814_815 insA in the GALNT3 gene was found, which helps to
regulate ﬁbroblast growth factor 23 by glycosylation of protein
called ppGalNacT3. Diagnosis: hyperphosphatemic familal
tumoral calcinosis. Further investigations: no eye abnormalities,
no cardiac/coronary calciﬁcations, no pathological features on
kidneys ultrasound scan. Head CT scan: bilateral superﬁcial linear
cortex brain calciﬁcations. Management: low phosphorus diet and
calcium acetate. After treatment optimization, biochemical results:
phosphorus 7.8 mg/dl and TRP 98.6%. Clinical evolution: new
joints pain. At this point the patient received treatment with
sevelamer carbonate, which binds phosphate from food in the
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Background: Hypoparathyroidism, deafness and renal dysplasia (HDR) syndrome is a rare condition inherited as an autosomal
dominant trait. The responsible genetic defect is in the region 10p.
Phenotype is very similar to DiGeorge Syndrome (DGS) which
occurs due to 22q11 microdeletion. Method: An 8-year-old girl
was referred to Pediatric Endocrinology outpatient department
because of hypoparathyroidism. She was born at 36 weeks after a
normal pregnancy and her birth weight was 2500 g. The patient has
presented with facial dysmorphic features and psychomotor
retardation soon after birth. She was investigated by department
of pediatric nephrology due to consecutive urinary tract infections.
Vesicoureteral reﬂux and renal dsyplasia were detected. The other
ﬁndings were broad forehead, hypertelorism, ﬂattened nose,
anteverted nostrils, micrognathia, underdeveloped and low-set
ears. Low serum PTH and calcium level (PTH 5.8 pg/ml, calcium
7.8 mg/dl) were detected. Auditory brain stem response testing
revealed that the patient had sensorineural deafness. Results: Due
to atypic facial features, hypocalcemia, hypoparathyoidism, renal
displasia and deafness HDR Syndrome was considered as diagnosis.
Karyotype analysis demonstrated 10p deletion. Conclusion: 10p
deletion should be considered in patients with hypoparathyroidism
who has not DGS phenotype or in cases in which 22q11 deletion
was not detected inspite of DGS phenotype presence.
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Multifocal Osteonecrosis after Short Term
Methylprednysolon Therapy: A Case Report
Aferdita Tako Kumarakua, Aida Bushatia, Agim Gjikopullia,
Armand Shehua, Lindita Grimcia, Sonila Tomorria, Alma Baboa,
Reinald Mecania,c, Besmira Bashollia,b, Ermira Dervishia,
Virtut Velmishia, Laurant Kollcakua, Paskal Culluﬁa
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Background: Osteonecrosis is a common sequela of long-term
steroid therapy. This paper presents the only case of multifocal
osteonecrosis to occur after a short-term course of methylprednisolone for treatment Steven Johns syndrome. Objective and
hypotheses: To report a case with multifocal osteonecrosis after
short-term methylprednysolon therapy. Method: The child A.N.
15 years old with multifocal osteonecrosis after 3 weeks
methylprednisolone therapy. At the age of 4 years old, the child
has his ﬁrst neurosurgical intervention for Craniopharyngeoma.
After the second surgery the child presents with epileptic seizures
– left hemiconvulsions. The post operatory therapy consisted in
Carbamazepine (Tegretol) and hormone replacement therapy for
the pituitary: Levothyroxine, Hydrocortisone and Desmopressin
(Minirin). The antiepileptic therapy with Carbamazepine is
terminated 4 years after the 3rd surgery (6 years old). Six months
after the termination of the AED the child presents with refractory
seizures. The antiepileptic therapy is started again, with Depakine
Chrono and then Lamotrigine was added to the therapy. One
month later the child manifests a hypersensitivity skin reaction
from lamotrigine that presents with Steven-Johnsons syndrome.
The patient is admitted in the adult dermatology clinic. The
hydrocortisone is stopped and he is treated with i.v. methylprednisolone, 150 mg/day, for 3–4 weeks. During the time of
hospitalization in the dermatology clinic the child feels severe
pain in the vertebral column while walking, falls into the ground
on both his knees and after that he is unable to walk and is
admitted back to the Pediatric Hospital. Right Knee Joint MRI
and Scintigram of total body demonstrates multifocal osteonecrosis. Results: Despite the therapy with Pamidronate (Aredia)
and supportive therapy with Calcium and Vitamin D, the state of
the child continues to be moderately severe. He continues to live
with complain of pain joints. Methylprednisolon induced aseptic
necrosis, a very serious multifactorial disease. Conclusion: In
conclusion, glucocorticoid use is one of the commonest and most
important causes of non-traumatic AVN. To minimise the
treatement with corticosteroids.
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Unclear Origin of Avascular Necrosis – Clinical Case
Ninel Revencoa,b, Rodica Eremciuca, Olesea Grina,
Livia Bogonovschia, Silvia Focab
aState University of Medicine and Pharmacy, “Nicolae Testemitanu”, Chisinau, Republic of Moldova; bInstitute of Mother and
Child Healthcare, Chisinau, Republic of Moldova

Background: Glucocorticoid (GC) treatment is associated
with many unwanted effects but osteoporosis and fractures are the
most serious adverse events. Several large case–control studies
have shown strong associations between exposure to
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glucocorticoids and the risk of fractures. By other hand, multiple
factors have been associated with avascular necrosis (AVN) in
systemic lupus erythematosus (SLE), but it is steroid use that has
been routinely thought of as a risk factor for developing AVN.
Case report: A 14-year-old girl with severe SLE requiring
glucocorticoid therapy for the past 6 months presents for care.
The onset of the disease was extremely severe with a hemorrhagic
cerebrovascular event, MODS syndrome, positive antiphospholipid antibodies. In the past, she received prednisone at a dose of
15 mg or more per day. At 6 months after the onset of the disease,
she presented a severe pain syndrome (VASZ90 mm) located at
the right hip and bilateral knees, no amelioration on antalgic drugs
and with impaired mobility. On physical examination, range of
motion of the right hip and both knees were severely limited and
painful in all ranges, with most pain being felt in abduction and
internal rotation. Palpation of those regions revealed extreme
tenderness. X-ray revealed erosions and signs for lacunar
osteoporosis in the knees and hips. The CT-scan of the hip
showed a marginal fracture of the right capitis femoris with
dislocation of 2 mm. Knee CT-scan presented bilateral aseptic
necrosis of femoral condyles, with signs of pathologic fracture at
these levels. Conclusion: Whenever a patient presents with joint
pain secondary to corticosteroid use, the clinician must include
avascular necrosis as a differential. In addition to the clinical
picture, diagnostic imaging should be performed to conﬁrm the
presence and extent of multiple AVN. Requirement of a
multidisciplinary team is the key of a good choice for treatment.
Corticosteroids, Avascular necrosis
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Is NOTCH-Sonic Hedgehog Signalling Pathway the
Missing Link Between Hajdu-Cheney Syndrome and
Syringomyelia?
Prashant Patila, Poonam Dharmarajb, Alan Fryerc, Mohammed Didib
aBharti Vidyapith Medical College and Medical Research Centre,
Pune Maharshtra, India; bAlder Hey Children Hospital, Liverpool,
UK; cLiverpool Womens Hospital, Liverpool, UK

Background: Hajdu-Cheney syndrome (HCS) is a rare
autosomal dominant condition characterized by osteoporosis,
acro-osteolysis, short stature and speciﬁc craniofacial features and
is caused by mutations in the NOTCH2 gene which codes for a
single-pass transmembrane protein that plays a critical role in
skeletal development and bone remodelling. Syringomyelia has
been reported in 5 of 75 reported cases of HCS worldwide. The
mechanism for this association is unknown and has not been
explored. We report a 17 year old white Caucasian male who had
the typical dysmorphic features of the condition, osteoporosis and
multiple wedge fractures of the thoracolumbar vertebrae as well as
metatarsals and metacarpals and had a pathogenic NOTCH2
mutation. He also developed a thoracic and cervical syrinx
necessitating foramen magnum widening though there was no
Arnold Chiari malformation or platybasia. Objective: Postulate a
mechanism for the association between HCS and syringomyelia.
Method: A literature search was undertaken to examine the
relationship between NOTCH mutations and its effects on bone
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and the nervous system. Results: NOTCH mutations are
associated with over-activity of RANKL system and resultant
osteoclast mediated osteoporosis. NOTCH signalling also plays a
crucial role in enabling neural progenitors to attain sufﬁciently
high levels of sonic hedgehog (SHH) pathway activity which in
turn is needed to direct the fates of the ventral-most cells in the
developing nervous system which ultimately forms the spinal cord.
Conclusion: Abnormalities in NOTCH and SHH signalling is a
potential mechanism to explain the abnormalities present in bones
and the nervous system in HCS. We propose that impaired
NOTCH signalling is responsible for osteoporosis and the effect of
impaired NOTCH on SHH pathway is a potential explanation of
syringomyelia in HCS.
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The Unexpected Cause of Vitamin D Deﬁciency in a
Resource Limited Setting: A Rare Case Report of
Primary Intestinal Lymphangiectasia
Dipesalema Joela,b, One Gabaakea, Seeletso Nchinganeb,
Loeto Mazhania,b
aUniversity of Botswana, Gaborone, Botswana; bPrincess Marina
Hospital, Gaborone, Botswana

Background: Vitamin D deﬁciency is a common problem
in paediatrics caused by a number of factors ranging from
malnutrition, limited exposure to sunlight, chronic illness and
chronic medications. Objective and hypotheses: We report on
a rare case of Primary Intestinal Lymphangiectasia (PIL)
presenting in a tertiary centre in Botswana with Vitamin D
deﬁciency and failure to thrive. Method: A 2 months old boy
initially presented with fever, diarrhoea and seizures. The full
septic work up for infections was negative. However, he was noted
to have very low calcium 0.38 mmol/l, inorganic phosphate
1.19 mmol/l, elevated alkaline phosphate 883 IU/l, elevated ParaThyroid Hormone 370.70 pg/ml and very low 25 hydroxy-vitamin
D ! 4 ng/ml. A diagnosis of hypo-calcaemic seizures secondary to
vitamin D deﬁciency was made and he was treated with
intramuscular vitamin D and calcium supplements. Subsequent
clinic visits revealed failure to thrive and persisting vitamin D
deﬁciency, 20 ng/ml, despite therapy with calcium supplements
and intramuscular vitamin D. Additional further investigations
included abdominal ultrasound, barium meal, stool sample for
microscopy, culture and parasites, MRI of brain, enzyme proﬁle,
HIV test, chest X ray and investigations for tuberculosis. They were
all unremarkable and he was subsequently referred for explorative
laparotomy. Results: There was moderate chylous ascites and the
entire small bowel had prominent network of lymphatics (white
cobwebs). That network was larger in size and reduced in number
further down the terminal ileum. There was focal partial villous
atrophy with dense inﬁltrate of lymphocytes, reactive hyperplasia
of the mucosa, lymphoid tissue containing secondary lymphoid
follicles and lymphangiomatosis. Conclusion: The diagnosis of
vitamin D deﬁciency, failure to thrive due to protein losing
enteropathy secondary to PIL was made. Clinicians must consider
PIL in cases of vitamin D deﬁciency and failure to thrive where
there is poor or no response to conventional therapy.
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About a Case of Dwarﬁsm Idiopathic
Nadira Rouabah, Belkacem Bioud, Valerie Cormier-Daire
Service De Pédiatrie, Setif, Algeria

Background: The syndrome of Taybi-Linder (TALS) or
paramount dwarﬁsm microcephalic of type 1 (MOPD1) is an
uncommon illness characterized by an intra-uterine delay of growth,
multiple malformations (short members, facial dysmorphie) and
especially of the cerebral abnormalities. The infants carrying this
disease can live until the age from 2 to 3 years and, often at the
time of an infection, their state worsens quickly in a few hours
(conscience disorder, convulsions) until the death. No identiﬁed
metabolic anomaly explains this death. Method: We report the
case of a young boy of 2 ans and 3 months old SGA which consults
for a delay of growth and malformatif syndrome. The clinical
examination objectiﬁes a dwarﬁsm 68 cm (K6.1 SDS) with a
microcephaly, a short neck, small ears, dry skin, bilateral
polydactyly post axial, bilateral cryptorchidism and a genu
varum. Neurologically exist a delay of psychomotor acquisitions.
Microcephaly and the psychomotor delay, a Brain MRI concludes
with a partial agenesis of the corpus callosum, lissencephaly with
diffuse parenchymatous atrophy. The radiography of the members
shows us a skeletal dysplasia. Results: All this evoke the diagnosis
of the paramount dwarﬁsm of type 1 of TAYBI LINDER for which
unfortunately no treatment exists for the moment with a forecast
alas fatal. Our patient presented himself for a delay of growth and
this in spite of the preexistent syndrome malformatif what enabled
us to pose the diagnosis of dwarﬁsm primorial microcephalic of
type 1 which remains very rare besides it exists about it in the
world approximately 30 CA whose treatment is only symptomatic.
Conclusion: The forecast is severe, with a death during the ﬁrst
year of the life noted at most reported cases. Our patient
unfortunately died at the age of 2 ans and 6 months.

P1-P190

The Association of HLA Class II, CTLA-4 and PTPN22
Genetic Polymorphisms and b-Cell Autoantibodies in
Development of Type I Diabetes in Patients with
Autoimmune Thyroid Disease
Natasa Rojnic Putareka, Zorana Grubicb, Danka Grcevicc,
Vesna Kusecd, Jadranka Knezevic-Cucae, Nevena Krnica,
Anita Spehar Uroica, Maja Bareticf, Miroslav Dumica
aDepartment of Pediatric Endocrinology and Diabetes, University
Hospital Center Zagreb, Zagreb, Croatia; bTissue Typing Centre,
University Hospital Center Zagreb, Zagreb, Croatia; cDepartment of
Physiology and Immunology, University of Zagreb School of
Medicine, Zagreb, Croatia; dDepartment of Laboratory Diagnostics,
University Hospital Center Zagreb, Zagreb, Croatia; eInstitute of
Clinical Chemistry and Laboratory Medicine, Merkur University
Hospital Zagreb, Zagreb, Croatia; fDepartment of Endocrinology
and Diabetes, University Hospital Center Zagreb, Zagreb, Croatia
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Background: Co-occurrence of type 1 diabetes (T1D) and
autoimmune thyroid disease (AITD) denote variant of autoimmune polyglandular syndrome type 3 (APS3v). Thyroid
autoimmunity in T1D was widely studied, but a few studies
examined b-cell autoimmunity among AITD patients. Several
susceptibility genes for APS3v have been identiﬁed: HLA class II,
CTLA-4 and PTPN22 gene. Objective and hypotheses: To
investigate b-cell autoimmunity and genetic polymorphism of
HLA class II, CTLA-4 and PTPN22 genes in AITD patients.
Method: The study comprised of 158 unrelated AITD patients
(127 with autoimmune thyroiditis, AT and 31 with Graves disease,
GD) aged 4.3–25.9 years and 94 healthy control subjects aged
4.7–21.5 years. Islet cell cytoplasmic (ICA), glutamic acid
decarboxylase (GADA) and thyrosin phosphatase islet (IA-2)
autoantibodies as well as HLA-DRB1, -DQB1 alleles, A49G CTLA4, C60T CTLA-4 and R620W PTPN22 gene polymorphisms were
analyzed. Results: b-cell autoimmunity was found in 10.76%
(17/158) AITD patients, signiﬁcantly more than in controls (0%,
0/94; PZ0.001), with higher prevalence found in AT (11.81%,
15/127) than GD (6.45%, 2/31) patients. All three b-cell
autoantibodies were positive in three patients, and three patients
were positive for two autoantibodies. All six of them developed
T1D during the investigation period of 2.5 years. No difference in
high risk HLA haplotypes for development of T1D was found
between the groups. However, low risk HLA haplotypes for
development of T1D were found more frequently in controls than
in AITD patients (69.9% vs 31.3%, PZ0.003). Disease associated
G/G genotype of CTLA-4 A49G gene was signiﬁcantly more
common in AITD patient with b-cell autoimmunity than in
controls (PZ0.024), while there were no differences in PTPN22
and C60T CTLA-4 gene polymorphisms between groups.
Conclusion: Patients with AITD are prone to develop b-cell
autoimmunity and T1D, especially those with multiple islet
autoantibodies and G/G genotype of CTLA-4 A49G gene.
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Insulin Pump Does Not Allow a Better Control than
Injections in Childhood Type 1 Diabetes (T1d) in the
ISIS-Diab Cohort
Sophie Le Furb, Anne Laure Castella, Philippe Lucchinia,
Pierre Bougnèresb, ISIS-Diab Networkb
aPediatric Endocrinology, Bicêtre, France; bISIS-Diab Network,
Whole France, France

Background: The use of insulin pumps is rapidly spreading
within the paediatric T1D community. A few small studies have
promoted pump usage, while large registries have shown almost
no advantage of this treatment. Objectives: Compare the results
of treatment with insulin pump (‘Pump’) with insulin injections
(‘Inj’) in a large cohort of children with T1D in ﬁeld conditions.
Patients: We studied 3137 children of the ISIS-Diab cohort with
R1 year of T1D duration recruited by 99 diabetes centers of
various size covering all French regions. HbA1c, severe hypoglycemia (SH), ketoacidosis (DKA), and weight were compared
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between ‘Pump’ (nZ694) and ‘Inj’ (nZ2443) groups of children
over their last 6 months of treatment. Results: The ratio of
‘Pump’/‘Inj’ varied from 0 to 65% across centers. ‘Pump’ children
were slightly younger (9.2G3.9 years vs 10.6G3.4 years for ‘Inj’,
PZ2.10K6), and had comparable socio-educational level than ‘Inj’.
Mean HbA1c was 7.8G1.0% in ‘Pump’ and 7.9G1.2% in ‘Inj’ (NS).
SH occurred in 3.5% of ‘Pump’ and 5.4% of ‘Inj’ (PZ0.053). DKA
occurred in 2.7% of ‘Pump’ and 2.7% of ‘Inj’. Overweight was
present in 10.7% of ‘Pump’ and 10.4% of ‘Inj’. Insulin dosage was
0.82G0.28 U/k.d in ‘Pump’ and 0.95G0.29 U/k.d in ‘Inj’
(P!2.10K16). Large expert centers had the same pump results
than small centers (HbA1c 7.8G1% vs 7.8G1.0%). Conclusion:
In ﬁeld conditions, insulin pump shows no clear superiority. The
choice of this costly and more demanding mode of treatment
should thus be balanced at the individual and public health level.
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Diagnostic Features of Lipodystrophy in Children
with Type 1 Diabetes
Svitlana Chumak, Olena Budreiko
State Institution “Institute for Children and Adolescents Health
Care” of the NAMS of Ukraine, Kharkiv, Ukraine

Background: Insulin therapy by creating a subcutaneous
depot remains an integral part of the treatment of diabetes in
children. Places of insulin administration are restricted to certain
parts of the body and the condition of subcutaneous fat affects the
variability of glycaemia no less than quality of insulin. Formation
of lipodystrophies (LD) causes glycaemia variability, difﬁculties in
selection of insulin doses and achieving disease compensation.
Objective and hypotheses: The use of ultrasonic method for
studying injection sites for early detection of presence and form of
LD. A working hypothesis about the possibility of identifying the
nature of LD by an ultrasound (US) investigation of subcutaneous
fat has been considered in the study. Method: We have
investigated the hypothesis about the possibility of identifying
the nature of the LD by ultrasound investigation (US) of
subcutaneous fat. In order to conﬁrm it 108 children 6 -16 years
old have been surveyed, patients with type 1 diabetes treated with
insulin from 6 months to 12 years. Results: In 74 children (68.5%)
pathological changes of injection sites were veriﬁed by ultrasound
investigation of subcutaneous fat. Muscular form of LD, which is
manifested by clinically atrophic areas on the thighs, has been
revealed in 2 (3%) subjects. 45 (60.5%) patients have a diffuse form
of LD, 17 subjects (23%) – its focal form, and 10 children (12.5%)
have a mixed form of LD. In the structure of focal and mixed forms
of LD has been singled out LD with a heterogeneous echostructure
with predominance of hyperechogenic inclusions. Such patients
do not change needles often enough (every 4.5 days on an average).
The muscular form is difﬁcult to treat and does not disappear after the
change of injection site. Conclusion: Hyperechoic areas in the
subcutaneous fat may serve as an early marker of LD and develop
due to multiple injuries in violation of insulin therapy technique.
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Recombinant Human Insulin-Like Growth Factor 1
(rh IGF1) Treatment of a Case of Leprechaunism:
A Two and a Half Year Follow-Up
Aline Valle, Christine Lefevre, Jacques Weill, Maryse Cartigny
Paediatric Endocrinology, Lille University Hospital, Lille, France

Background: Leprechaunism, due to a mutation of both
alleles of insulin receptor gene, is a most severe and precociously
life-threatening condition, difﬁcult to treat. Objective and
hypotheses: In leprechaunism rhIGF1 may replace insulin
through I the insulin-like metabolic properties of its own receptor.
Method: rh IGF1 was continuously subcutaneously administered
through a.pump from the age of four months and adjusted
according to 2–3 S.D. plasma IGF1 levels from a 300 to 400 mg/kg
per day. Results: Case report: a ﬁrst pregnancy of unrelated
French Caucasian healthy parents was marked by a severe
intrauterine growth retardation. All birth measurements at normal
term were – 4 SDS. Immediately were noticed typical dysmorphic
signs of leprechaunism. The alternance of fasting intolerance, and
of ketotic hyperglycaemia, became soon evident. Insulin and
C-peptide levels were extraordinarily high, respectively 14 000 U/l
and 30 ng/ml. IGF1 was undetectable in the plasma and leptin was
present, 2.5 mg/l. She is heterozygous composite for mutations of
the insulin receptor gene coding for V555D in the insulin-binding
domain, coming from her father and A1055V in the tyrosine
kinase domain, coming from her mother. Under continuous
enteral nutrition, metformin corrected hyperglycaemia but not
hyperinsulinaemia. Extension investigations evidenced the persistence of growth retardation, hypotonia, hypertrophic cardiomyopathy, bulky multifollicular ovaries at US, hyperandrogenism,
hypercalciuria with low parathyroid hormone levels and nephrocalcinosis, treated by bisphosphonates. rhIGF1 administration
medication allowed insulin levels to fall to 1000 U/l levels, without
worsening of hyperglycaemia. Cardiomyopathy was contained
with the help of a beta adrenergic blocking agent, lipoatrophy
disappeared, leptin levels doubled, growth improved, ovary
volume halved, hyperandrogenism vanished, but adenoids grew
dramatically, needing several nasal curettages. Conclusion: In
leprechaunism, early rh IGF1 administration improves growth,
adipogenesis, hyperinsulinaemia and ovarian hyperstimulation
but adverse effects may occur, linked either to this medication or to
the natural evolution of the condition.
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Longitudinal Monitoring of Pediatric Insulin
Treatment in Germany and Austria: Age-Dependent
Analysis of 63 967 Children and Adolescents with
Type 1 Diabetes from the DPV Registry
Barbara Bohna,b, Beate Kargesc,d, Christian Vogele, Klaus-Peter Ottof,
Wolfgang Margg, Sabine E Hoferh, Elke Fröhlich-Reitereri,
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Martin Holderj, Michaela Plamperm, Martin Wabitschk,
Wolfgang Kernerl, Reinhard W Holla,b
aInstitute of Epidemiology and Medical Biometry, ZIBMT,
University of Ulm, Ulm, Germany; bGerman Center for Diabetes
Research (DZD), Munich-Neuherberg, Germany; cDepartment of
Gynecological Endocrinology and Reproductive Medicine and
Division of Endocrinology and Diabetes, Medical Faculty, RWTH
Aachen University, German Center for Diabetes Research (DZD),
Aachen, Germany; dDepartment of Pediatrics, Bethlehem Hospital,
Stolberg, Germany; eDepartment of Pediatrics, Endocrinology and
Diabetology, Clinic Chemnitz, Chemnitz, Germany; fCenter for
Pediatrics and Adolescents Medicine, Neonatology and Pediatric
intensive care, Clinic Itzehoe, Itzehoe, Germany; gCenter for
Pediatrics and Adolescent Medicine, Bremen-Mitte Hospital, Bremen, Germany; hDepartment of Paediatrics, Medical University of
Innsbruck, Innsbruck, Austria; iDepartment of Pediatrics, Medical
University of Graz, Graz, Austria; jDepartment of Pediatric
Endocrinology and Diabetology, Olgahospital, Stuttgart Clinical
Center, Stuttgart, Germany; kDivision of Pediatric Endocrinology
and Diabetes, University Hospital for Children and Adolescents,
Ulm, Germany; lCenter of Diabetes and Metabolic Disorders,
Karlsburg, Germany; mDepartment of Pediatric Endocrinology and
Diabetology, University Hospital Bonn, Bonn, Germany

Background: Depending on age, needs and preferences in
insulin therapy strongly differ between children and adolescents
with type 1 diabetes (T1D). Objective and hypotheses: To
analyse trends in insulin regimen and type of insulin used over the
last two decades in three age-groups of pediatric patients with T1D
from Germany/Austria. Method: 63 967 subjects (!18 year of
age) with T1D documented between 1995 and 2014 from the
‘Diabetes-Patienten-Verlaufsdokumentation’ (DPV) database
were included. Patients were assigned to age-groups (0.5–!6,
6–!12, and 12–!18 year). Regression models were built for
insulin regimens (!3 and 4 or more injection time points/day, or
continuous subcutaneous insulin infusion (CSII)), use of rapidand long-acting insulin analogues, use of NPH insulin, and
frequency of self-monitoring of blood glucose (SMBG)/day.
Confounders: sex, diabetes duration, and migration background.
P value for trend (SAS:9.4). Results: The number of patients with
!3 injection time points/day decreased from 1995 to 2014 to
!5% in all age-groups (P!0.0001; respectively). Proportion of
patients with four or more injections/day increased until the early
2000s, and decreased again until 2014. CSII increased in agegroups (P!0.0001, respectively), especially in patients !6 year to
79.2% (2014). The use of rapid-acting insulin analogues increased
in all age-groups (P!0.0001, respectively) accounting for 78.4%
(2014) for all subjects. The use of NPH insulin declined whereas
the use of long-acting insulin analogues increased (all P!0.0001)
and were most frequently used in the oldest age-group by 46%.
Number of SMBG/day increased from 2.2 (1995) to 6.4 (2014)
with a similar rise in all age-groups (all P!0.0001). Frequency of
SMBG/day was highest in subjects !6 year. Conclusion: In all
age-groups, treatment in T1D was intensiﬁed over the last 20 years.
Differences in age-groups were present in the number of patients
on CSII, in the proportion with 4 or more injections/day, in the use
of long-acting insulin analogues, and in the frequency of
SMBG/day.
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Two Patients with HADH (SCHAD) Hyperinsulinism
without Detectable 3-Hydroxybutyrylcarnitine/
3-Hydroxyglutarate
Susanne Weissa, Nadine Bachmannb, Ertan Mayatepeka,
Thomas Meissnera, Carsten Bergmannb, Sebastian Kummera
aDepartment of General Paediatrics, Neonatology and Paediatric
Cardiology, University Hospital, Duesseldorf, Germany; bBioscientia
Laboratory, Ingelheim, Germany

Background: Congenital hyperinsulinism of infancy (CHI) is
the most common cause for persisting hypoglycaemia in infancy.
Genetic causes are mutations in ABCC8 or KCNJ11 (coding for
KCATP-channel subunits), less frequently mutations in GCK or
GLUD1. Further genetic examinations are usually performed only
if phenotypic aspects point to other speciﬁc genes, such as the rare
short chain 3-hydroxylacyl-CoA dehydrogenase (SCHAD, HADH)
deﬁciency (worldwide !30 documented cases). It is characterized
by an accumulation of 3-hydroxybutyrylcarnitine in blood and
3-hydroxyglutarate in urine which usually leads to initiation of
speciﬁc genetic testing. Objective and hypotheses: We report
on two patients of Turkish origin with HADH (SCHAD)
hyperinsulinism without detectable levels of 3-hydroxybutyrylcarnitine in blood as well as 3-hydroxyglutarate in urine.
Patients and methods: Patient 1: male, 17 years, postnatal
macrosomy, recurrent hypoglycaemia, diazoxide responsive, older
sister and grandmother also suffering from CHI. No mutations in
ABCC8, KCNJ11. Patient 2: female, 9 years, recurrent hypoglycaemia since birth, diazoxide responsive. Grandfather and cousin
as well suffering from CHI. No mutations in ABCC8, KCNJ11,
GCK, GLUD1. In both of them: Analysis of acylcarnitine proﬁles
by tandem-mass spectrometry in dry blood samples. GC-MS
analysis of organic acids in urine. Next-generation sequencing
(NGS) of further CHI genes. Results: Patient 1: Homozygous
HADH c.428TOA (p.Ile143Asn), new mutation. Patient 2:
Homozygous HADH c.706COT (p.Arg236*). In both patients
3-hydroxybutyrylcarnitine in blood as well as 3-hydroxyglutarate
in urine were below the detection limit. Conclusion: HADH
deﬁciency should be considered in patients with CHI who are
negative for ABCC8 and KCNJ11, even when its speciﬁc biochemical markers are not present. These data underline the broad
clinical and genetic heterogeneity of CHI and other hypoglycaemia
disorders, and the value of extensive sequencing, e.g. using NGS, to
detect the molecular basis of the disease.
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Development of Type 1 Diabetes in a Child with
Inherited CD59 Deﬁciency Treated with Eculizumab
Serkan Bilge Kocaa, Alev Ozona, Ayfer Alikasifoglua,
Goknur Haliloglub, Haluk Topaloglub
aDivision of Peadiatric Endocrinology, Hacettepe University Faculty
of Medicine, Ankara, Turkey; bDivision of Peadiatric Neurology,
Hacettepe University Faculty of Medicine, Ankara, Turkey
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Background: CD59 is a complement regulatory protein which
inhibits membrane attack complex protecting self-cells from
complement-mediated damage. Recent evidence suggests CD59
may suppress T cell activation via a complement-independent
mechanism. Other than an immune regulator, CD59 is shown to
regulate glucose stimulated insulin secretion. Herein we report a
patient with inherited CD59 deﬁciency who developed type 1
diabetes. Case: 11 year-old girl was admitted for polyuria and
polydipsia. Previous history revealed intracranial bleeding at 6
months of age, acute motor axonal neuropathy in the course of
otitis media at 18 months, and chronic Coombs’ negative
intravascular hemolysis. Parents were ﬁrst cousins, a sibling with
similar symptoms died at 16 years. The patient had a homozygote
missense mutation (c.A146T:p.Asp49Val) in the CD59 gene. She
was on eculizumab for 2 years, and received aripiprazole for
behavioral problems in the last year. In the family both parents,
maternal grandmother, two paternal uncles and one aunt had
diabetes. On PE she was prepubertal with normal height and
weight, she had asymmetrical weakness and rigidity with distal
atrophy in lower extremities, and a wide-based gait. Laboratory
investigations revealed a blood glucose of 326 mg/dl with
ketonuria, low insulin (2.4 uIU/ml) and c-peptide (1.38 ng/ml)
levels. HbA1c was 9.1%, and antiGAD was positive (14.3 U/l
N:!1). She was treated with insulin infusion at the ketotic state,
and put on basal bolus insulin treatment. Conclusion: A number
of factors may have led to overt diabetes in the current patient, i.e.
FH of diabetes, use of aripiprazole. Among them inherited CD59
deﬁcency is a good candidate considering its suppressive role in
MAC formation (in the light of recent evidence of complement
deposition in T1DM pancreatic tissue suggesting possible
involvement in pathogenesis), in complement independent T cell
activation, and its role in glucose mediated insulin secretion.
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Diagnosis of Non-Autoimmune Paediatric Diabetes
by Targeted Next Generation Sequencing (NGS):
Findings in Two Families with Rare Mono- and
Digenic forms of Diabetes
Amélie Poidvina, Xavier Donathc, Cécile Saint-Martinc, Sylvie Loisona,
Jean-Claude Carela,b, Christine Bellanné-Chantelotc,
Nadia Tubiana-Ruﬁa
aService

d’Endocrinologie Diabétologie Pédiatrique et Centre de
Référence des Maladies Endocriniennes Rares de la Croissance,
Hôpital Universitaire Robert Debré, Assistance Publique-Hôpitaux
de Paris, Paris, France; bUniversity Paris Diderot, Sorbonne Paris
Cité, Paris, France; cDépartement de Génétique, Hôpital PitiéSalpétrière, Assistance Publique-Hôpitaux de Paris, Paris, France

Background: Nearly 10% of paediatric onset diabetes are
auto-antibodies negative. Among them monogenic diabetes are
frequently under-diagnosed. The major increase in the prevalence
of childhood obesity is misleading with a risk of confusion between
type 2 diabetes (T2D) and monogenic causes of diabetes.
Objective and hypotheses: To report on two informative
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families with negative auto-antibodies childhood-onset diabetes
cases. Method: Next generation sequencing (NGS) analysis of a
panel of genes with a role in insulin secretion was applied to two
index cases. Segregation analysis was subsequently performed by
Sanger sequencing and quantitative PCR (MLPA) in relatives.
Results: In the ﬁrst family, with three cases of diabetes diagnosed
between the ages of 10 and 15 years, and a family history of T2D,
diabetic subjects carried either a large deletion of the glucokinase
gene (father inheritance), a variant of the ABCC8 gene (mother
inheritance), or both (digenic inheritance). These genetic ﬁndings
are likely associated with the variation in clinical presentation and
evolution of diabetes in the family. In the second family, the onset
of diabetes at the age of 15 years in an overweight but non-obese
girl (HbA1cZ14%, non-ketotic) with a father diagnosed as T2D at
the age of 44 years, lead to the diagnosis of a novel pathogenic
missense mutation of the insulin gene. Conclusion: The
identiﬁcation of these rare causes of monogenic diabetes was
made possible by the NGS approach. The paediatric community
should be aware of these new technical possibilities for the
etiological diagnosis of atypical forms of diabetes, to allow an
accurate diagnosis and an appropriate management.

nutrition could not be provided due to exocrine pancreas function
disorder and who was experiencing hypoglycemia and hyperglycemia even though 0.2 U/kg per day SC insulin dose was
given. Gallbladder imaging was impossible in ultrasonography and
magnetic resonance cholangiography. A novel homozygote
mutation was detected in PDX-1 gene Exon 2 with Whole Exom
sequencing method [c.593GOC;p.Arg198Pro(p.R198P)]. It was
observed that the parents had heterozygote mutation. The patient
was discharged with insulin pump in the postnatal fourth month.
Conclusion: PDX-1 was detected to play a very signiﬁcant role
including pancreas and islet functions and we think that the new
mutation we deﬁned would contribute to the literature.
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Anthropometry and Glucose Homeostasis in a Patient
with Donohue Syndrome (Homozygous Insulin
Receptor Mutation): Effect of Continuous s.c. rIGF-I
Therapy
Michaela Plamper, Felix Schreiner, Bettina Gohlke, Joachim Wölﬂe
Pediatric Division of Endocrinology and Diabetology,
University Bonn, Bonn, Germany
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Neonatal Siabetes, Gallbladder Agenesis and
Cholestatic Giant Cell Hepatitis: A Novel Homozygote
Mutation in PDX-1 Gene
Mehmet Adnan Ozturka, Ahmet Ozdemira, Ulku Gulb,
Nihal Hatipoglub, Sabriye Korkuta, Mahir Ceylana, Selim Kurtoglua,b
aDepartment

of Neonatology, Erciyes University School of
Medicine, Kayseri, Turkey; bDepartment of Pediatric Endocrinology,
Erciyes University School of Medicine, Kayseri, Turkey

Background: It is known that PDX-1 gene mutation is related
to neonatal diabetes, pancreas agenesis and intrauterine growth
retardation. Here the aim was to present a novel deﬁned mutation
in PDX-1 gene in case born with IUGR, diagnosed with neonatal
diabetes and in which exocrine pancreas deﬁciency and
gallbladder agenesis were detected. Case presentation: Blood
glucose was measured as 185 mg/dl in the ﬁrst hour after birth and
insulin infusion was given at intervals to the case whose blood
sugar was O250 mg/dl during observation and the case was
referred to our clinic. In the physical examination of the male baby
born with a weight of 1520 g in the 37th week as G1P1 from 19
year old mother with a story of 18 cousin marriage in his parents,
the body weight was 1400 g (!3p), height was 42.5 cm (!3p) and
the head circumference was 31 cm (!3p) and they were smaller
when pregnancy week was considered. Referral blood sugar was
found 216 mg/dl and it reached up to 500 mg/dl in the follow-ups.
Cholestatic giant celled hepatitis was detected in the liver needle
biopsy of patient whose faecal elastase level was O200 ng/ml and
had direct hyperbilirubinemia. Blood sugar regulation was
provided with insulin pump to the case whose satisfactory
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Background: Donohue syndrome (DS) is caused by autosomal-recessive loss of function mutations of the insulin receptor
gene. DS is associated with diabetes mellitus unresponsive to
conventional insulin therapy due to severe insulin resistance.
Patients exhibit IUGR and postnatal failure to thrive. They develop
a characteristic facies, hypertrichosis and acanthosis nigricans.
Most patients die within the ﬁrst two years of life because of
respiratory infections. To date, no causal therapy is available. Case
report: The patient was born at term in Libya with a birth weight
of 1300 g. Postpartally, he rapidly developed postprandial
hyperglycemia. Despite high-caloric nutrition he exhibited severe
and progressive dystrophy. Mutation analysis revealed a homozygote mutation in exon 2 of the INSR gene (c(591delC);
p.(A198PFS*84)). First presentation in our institution was at 12
month of age with a weight of 3300 g. HbA1c was 10%, IGF-I and
IGFBP-3 were below detection limits. We started a probatory
therapy with rIGF-I (Mecasermin) s.c. twice daily (max.
515 mg/kg per day, bid). Since we were unable to achieve
satisfactory glucose control we decided to switch towards
continuous s.c. rIGF-I therapy via insulin pump. Mecasermin
dosage was adapted throughout the day. A critical adverse effect of
this regimen was the development of adenoid hyperplasia,
requiring adenotonsillectomy. Within 9 months, we saw an
improvement of HbA1c from 9.7 to 7.6% and a weight gain
from 3.3 to 5.2 kg body weight. Unfortunately, the patient died at
an age of 23 months in Libya during the course of a respiratory
infection. Conclusion: Using s.c. rIGF-I therapy we observed a
signiﬁcant improvement of glucose homeostasis and moderate
weight gain. Therefore we consider that a trial with continuous
Mecasermin via insulin pump should be considered in patients
with DS.
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Driving Paediatric Diabetes Care Forward in the UK:
Improvements in Outcomes in the North West
Following National Initiatives
Helen S Moorea,b, Margot E Carsona, Jonathan Maidena,
Sze May Nga,b
aChildren and Young People’s North West Diabetes Network,
North West, UK; bSouthport and Ormskirk Hospital NHS Trust,
Ormskirk, UK

Background: Type 1 diabetes mellitus (T1DM) continues to
pose serious health risks with devastating long-term complications. UK management and control of T1DM in children and
young people (CYP) remains amongst the poorest in Europe and
signiﬁcant variations in diabetes health outcomes are evident. In
2012–13 a Best Practice Tariff (BPT) for paediatric diabetes care
was introduced and a National Peer Review Quality Assurance
programme (DQuINS) developed. Both were developed to drive
improvements in paediatric diabetes care. Objective and
hypotheses: To explore trends in paediatric diabetes care within
the CYP North West Diabetes Network, UK and to assess the impact
of national initiatives on health outcomes. Method: Data was
collected from each paediatric diabetes unit (PDU) in the region and
extracted from the National Paediatric Diabetic Audit (NDPA) from
2010 to 2014. We compared stafﬁng before and after the national
initiatives, and values for mean HbA1C and percentage of patients
with HbA1C !58 mmol/mol. Data was analysed using paired
student T-tests. Results: Data was received from all 28 PDUs for
stafﬁng levels before and after BPT and DQuINs. There was a
signiﬁcant increase in admin staff (P!0.001), consultants (PZ0.03),
dieticians (P!0.01), specialist diabetes nurses (P!0.01) and
psychologists (PZ0.01) across the network. Data was extracted
from the NPDA for the years 2010–11, 2011–12, 2012–13 and
2013–14. There was statistically signiﬁcant improvement in
percentage of HbA1C !58 mmol/mol when compared for each
successive year to 2010–11. The mean HbA1C was signiﬁcantly
improved for each year compared to 2010–11 prior to the national
initiatives Conclusion: There have been signiﬁcant increases in
stafﬁng dedicated to the care of children with diabetes across the
North West UK following DQuINS and BPT, as well as signiﬁcant
improvement seen in HbA1c. Set standards for paediatric diabetes
care and appropriate stafﬁng levels are critical to delivering good
service and improving health outcomes.
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Non-Surgical Treatment of Diazoxide-Resistant of Early
Diffuse Hyperinsulinism Using Long-Acting Octreotide,
A Somaatostatin Analog: Follow-Up of Six Cases
Karine Mentiona, Maya El Habbasa, Claire Sechtera,b,
Maryse Cartignyb, Dries Dobbelaerea
aPaediatric Clinical Metabolism, Lille University Hospital, Lille,
France; bPaediatric Endocrinology, Lille University Hospital, Lille,
France
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Background: Early diffuse hyperinsulinism represents a lifeand brain-threatening condition. Besides enteral or parenteral
additional supply, diazoxide represents the ﬁrst line treatment. For
diazoxide-resistant (DREDHI) patients, ablative surgery exposes
to severe local complications, exocrine pancreas insufﬁciency and
diabetes or residual hypoglycaemia. Objective and hypotheses:
To evaluate the pros and cons of non-surgical treatment of
DREDHI. Method: Diazoxide-resistance was deﬁned as persistent
hypoglycemia despite 15 mg/kg per day doses. After subcutaneous
injections or continuous pump infusion, octreotide was administered as a LA formula by monthly intramuscular injections,
excepted in one patient who kept on subcutaneous infusions.
Results: Six patients, three boys and three girls, were followed up.
Three had ABCC8 homozygous mutation, one an ABCC8
heterozygous one and one an heterozygous KCNJ11 mutation.
Maximal long-acting (LA) somatostatin injections, ranged from
20 to 50 mg/kg per day, according to glycaemia optimization.
Carbohydrate supply had to be realized through gastrostomy in
5/6 patients, but maintained only in three younger ones. Clear
hypoglycaemias were registered in three patients, fasting
hyperglycaemia in two and characteristic diabetes in two
respectively, the latter detected at 121/2 and 4 years of age, with
2.7 and 2.1 glycaemia values. LA somatostatin could be stopped in
one patient, at the age of 3.3 and 13.4. Follow-up age ranged from
2.9 to 13.8 years. At the last visit, height SDS was normal, but two
patients developed obesity (BMI 2.7 and 4.1 S.D.). No clear
developmental delay was detected. Severe difﬁculties of parental
origin occurred in two patients. Conclusions: LA octreotide
generally allows to avoid surgery. 2) Non-surgical treatment is very
demanding at younger ages. 3) Natural evolution towards diabetes
is a possibility. 4) Despite potential effects of somatostatin on GH,
growth is preserved. 5) Obesity is to be prevented. 6) The choice of
non-surgical treatment is to decide individually, according to
parental skills.

P1-P202

Screening for Autonomic Neuropathy in Children and
Adolescents with Type 1 Diabetes Mellitus
Dimitra Kallinikoua, Charalampos Tsentidisa, Maria Lourakia,
Asteroula Papathanasioua, Christina Kanaka-Gantenbeinb,
Kyriaki Karavanakia
aDiabetes Clinic, Second Department of Paediatrics, “P.&A.
Kyriakou” Children’s Hospital, University of Athens, Athens, Attica,
Greece; bDiabetes Center, First Department of Paediatrics, “Aghia
Sophia” Children’s Hospital, University of Athens, Athens, Attica,
Greece

Background: Diabetic neuropathy is among the least
recognized complications of diabetes, despite its signiﬁcant
negative impact on survival and quality of life. Characteristic
neuronal alterations may occur subclinically early in the course of
the disease, even in childhood. The prevalence of subclinical
neuropathy in paediatric population ranges from 7.9 – 19% in
different studies. Objective and hypotheses: Our objective was
to study the prevalence of subclinical autonomic and peripheral
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neuropathy in T1DM children and adolescents and its correlations
with associated factors. Method: We evaluated 97 T1DM children
and adolescents (meanGS.D. age 12.9G2.8 years, T1DM duration:
5.14G3.5 years) and 80 controls (meanGS.D. age 11.9G2.7 years).
We examined pupillary dilatation (PD) in darkness, an index of
autonomic neuropathy, using a Polaroid pupillometer and
vibration sensation threshold (VST), an index of peripheral
neuropathy, using a Biothesiometer. Abnormal cut-off values
(O95% or !5%) were calculated from control values distribution.
PD and VST were compared between patients and controls and
were analyzed according to confounding factors. Results: PD
impairment was more frequent in the T1DM group, compared to
controls (31.6% vs 3.3%, P!0.001). Moreover, in the T1DM group
impaired VST were more frequent than in the controls in the lower
(left: 23.3% vs 6.7%, P!0.001, right: 28.3% vs 4%, P!0.001) and
upper limbs (left: 17.1% vs 2.67%, P!0.001, right: 23.2% vs 2.6%,
P!0.001), respectively. PD was associated with age (rZ0.16,
PZ0.038), HbA1c: (rZ0.23, PZ0.048) and diabetes duration
(rZ0.20, PZ0.022). Moreover in the whole group, older age
(P!0.001) and puberty were associated with greater proportion of
abnormal VSTs in the lower limbs in pubertal vs prepubertal
children (left: 17.7% vs 2.8%, PZ0.001, right: 19.4% vs 0.0%,
P!0.001). Conclusion: Impaired indices of peripheral and
autonomic neuropathy are present in a signiﬁcant proportion of
T1DM children and adolescents, although asymptomatic. Indices
of diabetic neuropathy are associated with age, diabetes duration,
puberty and the quality of glycaemic control.
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Diabetes Mellitus Caused by Bone Marrow
Transplantation and Total Body Irradiation –
Experience from a Regional Single Centre
Toby Candlera, Christina Weia,b, Karin Bradleyc, Rachel Coxa,
Ruth Elsona, Michael Stevensa,d, Elizabeth Crownea
aBristol

Royal Hospital for Children, Bristol, UK; bSt George’s
Hospital, London, UK; cBristol Royal Inﬁrmary, Bristol, UK;
dUniversity of Bristol, Bristol, UK

Background: Diabetes is a recognised long term sequelae in
childhood cancer survivors following bone marrow transplantation and total body irradiation (BMT/TBI), due to a
combination of insulin deﬁciency and resistance. Aim: To
characterise presentation, treatment and clinical course of diabetes
in childhood leukaemia survivors post BMT/TBI. Method: A
single centre retrospective case note review of diabetes post
BMT/TBI identiﬁed from departmental database. Results: 11
cases were identiﬁed as having diabetes of 40 BMT/TBI survivors
investigated. 6/35 screened by routine OGTT (oral glucose
tolerance test) included 4 with raised 120 min postprandial
glucose only and 2 with both raised fasting and post prandial
glucose; ﬁve diabetes cases were identiﬁed from referring regional
clinicians. One patient presenting with a random glucose of
31.5 mmol/l. Median (range) age of primary diagnosis was 2.6
(0.5–9.7) years, with TBI at 14.4 (10–14.4) Gy in 6 (1–8) fractions.
Two had had additional cranial irradiation and two graft vs host
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disease. Age of diabetes diagnosis was 15.5 (11–26) years, 12.5
(9–18.2) years post BMT. At presentation 4/7 were asymptomatic,
1/7 unclear from notes, 1/7 complained of fatigue, 1/7 complained
of polyuria, polydipsia and weight loss. Median (range) Hba1c was
7.6 (5.2–12.4) % at presentation. Initial treatment included: basal
bolus regime (nZ2), once daily detemir (nZ1), dietary and
lifestyle modiﬁcations (nZ3) and metformin (nZ1). One patient
on insulin subsequently had gliclazide and sitagliptine added. One
patient initially on basal bolus insulin switched to metformin and
gliclazide and discontinued insulin. One patient had improvement
of glycaemic control after dietary and lifestyle/exercise interventions with subsequent OGTT demonstrating impaired glucose
tolerance. Complications included dyslipidaemia (nZ3), microalbuminuria (nZ2) and hypertension (nZ1). Conclusion:
Childhood leukaemia survivors presenting with diabetes following
BMT/TBI can be asymptomatic. There is a variation in the initial
choice of management and disease progression, highlighting the
need for careful ongoing evaluation and individualised management plans.
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A Syndrome of Permanent Neonatal Diabetes
Mellitus and Neurological Abnormalities due to a
Novel Homozygous Missense c.449TOA (p.I150N)
Mutation in NEUROD1 Gene
Nihal Hatipoglua, Huseyin Demirbilekb, Ulku Gula, Zeynep
Uzan Tatlia, Sarah Flanaganc, Sian Ellardc, Elisa De Francoc,
Selim Kurtoglua
aDepartment of Pediatric Endocrinology, Medical Faculty, Erciyes
University, Kayseri, Turkey; bDepartment of Pediatric Endocrionology, Medical Faculty, Hacettepe University, Ankara, Turkey;
cInstitute of Biomedical and Clinical Science, University of Exeter
Medical School, Exeter, UK

Neonatal diabetes mellitus (NDM) is a rare form of monogenic
diabetes presenting in the ﬁrst 6 months of life. NEUROD1 is a
transcriptional factor involved in the development of endocrine
pancreas. A few patients with maturity onset diabetes of the young
(MODY) due to heterozygous NEUROD1 mutations and only two
cases with permanent NDM (PNDM) associated to neurological
disorders and cerebellar hypoplasia due to homozygous mutations
in the NEUROD1 gene have been reported. Case report: A 13
years-old female was referred to our endocrine department due to
hyperglycemia. She was on insulin therapy due to diagnosis of
NDM whilst missed her regular follow-up visits. Parents were
third cousins. Father and one aunt had a diagnosis of Type 2 DM.
Auxological measurements were within normal ranges. In the
laboratory examination HbA1c was 8.9% and fasting c-peptide
was undetectable (!0.1 ng/ml). She had developed difﬁculty in
walking at the age of 4 years which had worsen over time. In the
further evaluation the diagnosis of visual impairment, mental
retardation, ataxic gait, retinitis pigmentosa and sensori-neural
deafness was considered. Cranial MRI revealed cerebellar
hypoplasia. Molecular genetics analysis using targeted next
generation sequencing detected a novel homozygous missense
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p.I150N (c.449TOA) mutation in exon 2 of NEUROD1. This
mutation affects a highly conserved residue within the DNAbinding domain of NEUROD1 and current evidence suggests that
the mutation is likely to be pathogenic. Both parents and two
siblings were heterozygous for the mutation. Conclusion:
Homozygous NEUROD1 mutations cause a rare syndrome of
PNDM associated to neurological abnormalities. Heterozygous
mutations, however, may present with MODY phenotype with
extremely variable penetrance among individuals who carry
identical mutation, even within same family.

The HbA1c was %42 mmol/mol in patients with IGT and
O42 mmols/mol in patients with postprandial hyperglycaemia.
Conclusions: i) Application of CFF guideline (CFRD screening
R10 years of age) promotes early diagnosis and management of
CFRD. ii) OGTT may not be routinely needed in children !10
years of age unless there are strong clinical indications. iii) A
national consensus guideline on CFRD screening would be very
useful.
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Are We Screening Appropriate Age Group for Early
Diagnosis of Cystic Fibrosis Related Diabetes in UK?
Arundoss Gangadharan, Claire Berry, Ruth Watling, Sue Kerr,
Kevin Southern, Senthil Senniappan

When to Screen for Coeliac Disease in Children with
Type 1 Diabetes Mellitus: The Controversy
Ayo Ajanakua, Thomas Gorsta, Deji Ajanakub, Juliana Chizo Agwua
aSandwell General Hospital (Department of Paediatrics),
Birmingham, UK; bUniversity of Birmingham Medical School,
Birmingham, UK

Alder Hey Children’s Hospital, Liverpool, UK

Background: Nutrition plays a pivotal role in long-term
survival in cystic ﬁbrosis (CF). Early insulin treatment for glucose
intolerance promotes anabolism and stabilises lung function.
However there is a variation in cystic ﬁbrosis related diabetes
(CFRD) screening across centres (recommended age for start of
CFRD screening varies between 10 and 12 years as per CF trust,
CFF & ISPAD guidelines). Aims: To assess if early screening of
glycaemic status helps in early identiﬁcation of glucose intolerance
in CF and the correlation between OGTT and glycosylated
haemoglobin (HbA1c). Methodology: Retrospective data on
OGTT, HbA1c and patient demographics were collected on all CF
patients in a tertiary paediatric hospital (nZ84, 35M). Patients
were categorised as !10, 10 to !12 & R12 years. The data was
analysed to assess the incidence of glucose intolerance and to
compare OGTT and HbA1c. Results: Total of 127 OGTT were
carried out in 35 CF patients with median age of 13 years (3–17.3)
and median follow-up of 4 years(0.8–11.1). OGTT: Eleven patients
(13%) were diagnosed with CFRD requiring various forms of
insulin therapy including insulin pump. This includes three
patients (27%) diagnosed with CFRD as a result of the early OGTT
screening in 10 to !12 years. OGTT was undertaken in
symptomatic children !10 years of age and identiﬁed one
CFRD patient (aged 9.4 years). Five eligible patients (R10 years of
age) did not undergo OGTT (Table 1). HbA1c: Total of 89 HbA1c
analyses was undertaken along with simultaneous OGTT (Table 2).

Background: Routine screening for Coeliac disease (CD)
beyond the ﬁrst year of diagnosis with Type 1 Diabetes Mellitus
(T1DM) is controversial due to a paucity of high-quality evidence.
The UK guidelines (NICE) only recommend screening at
diagnosis with T1DM or if subsequently symptomatic; whereas
the International Society for Paediatric and Adolescent Diabetes
(ISPAD) recommends routine screening every 1 to 2 years.
Objective and hypotheses: We hypothesised that annual
screening for CD in asymptomatic children with T1DM is more
sensitive than only screening when newly diagnosed with T1DM
or symptomatic. Method: A retrospective observational study was
undertaken in a large general hospital that screens annually for
CD. An open cohort was studied using electronic and paper
records for all patients with T1DM, who had been under the care
of Paediatrics at anytime from 2005 to 2014. Patients with Type 2
Diabetes Mellitus were excluded. Data were extracted in relation to
demographics, screening for CD, TTG results, small bowel biopsy,
and deﬁned symptoms suspicious for CD. Results: We identiﬁed
187 (90.78%) patients with T1DM who were tested for CD. The
proportion of tested patients who were diagnosed with CD was
9.63% (95% CIZ5.4–13.86%). Analysis of 16 patients with CD
revealed that only ﬁve (31.25%) were diagnosed through screening
at the point of presentation with T1DM, and two (12.5%) were
diagnosed following testing prompted by clinical suspicion. The
majority (56.25%) were diagnosed by routine screening whilst

Table 1. Age groups and OGTT results (for abstract P1-P205).
OGTT
Groups
!10 years
10- !12 years
R12 years
Total

Age in years median (range)
6.7 (3–9.8)
10.9 (10–11.7)
13.8 (12–17.3)
127

Total
24
16
87
103

Normal
23
12
68
24

Abnormal (details)
1 (PP-1)
4 (F-2, PP-2**)
19 (F-2, PP-7, IGT-10)

Fasting hyperglycaemia (F)Zblood glucose O7.0 mmol/l, Post prandial hyperglycaemia (PP)Zblood glucose R11.1 mmol/l, Impaired Glucose tolerance (IGT)Z post prandial blood
glucose between 7.8 and 11.0 mmol/l. ** Same patient had two abnormal OGTT.
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Table 2. Comparison between OGTT and HbA1c (for abstract
P1-P205).
HbA1c
% 42 mmol/mol

OGTT
Normal
Abnormal
Total

63
12 (F-2, IGT-10)
75

HbA1c
O 42 mmol/mol
6
8 (F-1, PP-7)
14

Total
69
20
89

asymptomatic, ranging from 1 year and 9 months to 6 years and 9
months after their diagnosis with T1DM. Conclusion: This study
supports growing evidence that the UK guidelines should mirror
the ISPAD recommendation to routinely screen for CD beyond the
ﬁrst year of presentation with T1DM. Targeted RCTs and studies of
cost-effectiveness may provide evidence to recommend putative
screening intervals.

could be seen even in the disease duration less than 5 years (nZ38,
31.7%). In 31.6% (nZ12) GFR decline corresponded to the one
typical of II, III and IV CKD stages. Signiﬁcant correlation of DD
genotype with CKD severity was found in analysis of interrelation
between ACE gene genotype distributions in Uzbek children and
adolescents with type I diabetes mellitus to conﬁrm effect of
genetic factors in CKD progression. ACE gene I/D polymorphism
is a molecular-genetic marker of CKD onset and progression in
this population.
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Improvement of Diabetic Screening System for
School Children Achieved by Close Cooperation with
a Local Government of Atsugi City
Maki Saitoa,b, Takanori Motokib, Akira Itoa,b, Takeru Itoa,b,
Asako Tajimab, Naoko Tajimac, Ichiro MIyatab
aDepartment
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Interrelation between ACE Gene I/D Polymorphism
and Chronic Kidney Disease Severity in Uzbek
Children and Adolescents with Type 1 Diabetes
Mellitus
Gulnara

Rakhimovaa,b,

Akida

Sadykovaa

aCenter

for the Scientiﬁc and Clinical Study of Endocrinology,
Tashkent, Uzbekistan; bTashkent Institute of Post-Graduate Studies,
Tashkent, Uzbekistan

Background: Generally, diabetic nephropathy onsets and
progresses within 5–10 years after DM onset resulting in chronic
kidney disease (CKD) causing death in every 4–5th patient with
type I DM. Molecular-genetic studies of endogenous/genetic CKD
risk factors are of high relevance in understanding of pathogenetic
mechanisms underlying formation of nephrosclerosis, and in
improvement of interventions. Objective and hypotheses: To
assess renal function and to study interrelation between ACE gene
I/D polymorphism and CKD in Uzbek children and adolescents
with type 1 diabetes mellitus as per K/DOQI (2012) recommendations. Method: We examined 120 children and adolescents with
type 1 diabetes mellitus with mean age 13.8G2.7 years. Schwartz
equation was used to calculate the estimated GFR for all children.
Results: Analysis of HbA1c by CKD severity demonstrated
presence of II CKD stage in 23.8% and III CKD stage in 8.3% of
children with HbA1c %7.5%. Among the examined patients
with type 1 diabetes mellitus no cases of V CKD stage
(!15 ml/min/1.73 m2) were registered. GFR can be signiﬁcantly
declined even on the stage of normoalbuminuria, when no clinical
signs of diabetic nephropathy were present. Thus, GFR value of
80.6G7.5 ml/min/1.73 m2 corresponding to II CKD stage was
found in 61.9% of normoalbuminuric Uzbek children and adolescents with type I diabetes mellitus. Analysis of ACE gene distribution demonstrated that 49 (40.8%) patients were the carriers
of II genotype; I/D and DD genotypes occurred in 28 (23.4%) and
43 (35.8%) of the patients, respectively. Conclusion: GFR decline
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of Pediatrics, Atsugi City Hospital, Kanagawa, Japan;
of Pediatrics, The Jikei University School of Medicine,
Tokyo, Japan; cDepartment of Endocrinology, The Jikei University
School of Medicine, Tokyo, Japan
bDepartment

Background: In Japan, diabetic screening for school children
using urinalysis has been performed to detect diabetes mellitus
during childhood throughout the country. However, inadequate
follow-up system after urinary screening caused several problems.
The rate of participation in workup examination still remains less
than 30%. Also, accurate annual incidences of children with type 1
diabetes mellitus (T1DM) and type 2 diabetes mellitus (T2DM)
detected by screening of urine glucose have not been determined.
Objective: Under the cooperation with Atsugi city (population:
around 224,000), the present study was performed to achieve full
participation of children with positive urine glucose in workup
examination, and to clarify accurate annual incidences of children
with T1DM and T2DM in Atsugi city. Subjects and method:
Workup examination of diabetes mellitus, including HbA1c and
anti-GAD antibody, at our hospital was carried out for children
with positive urine glucose for seven years from 2009 through
2015. In addition, we retrospectively analyzed clinical diagnosis
and course of them. Results: Thirty six of 129,125 school children,
who were tested by urinalysis, showed positivity of urine glucose.
Continuously, all of them could receive secondary workup
examination by active support of Atsugi city. Through this
screening system, three children were diagnosed as having T2DM.
The overall incidence of T2DM was 2.28 per 100,000 per year. On
the other hand, two children were diagnosed as having T1DM. The
overall incidence of T1DM was 1.58 per 100,000 per year.
Furthermore, one child was diagnosed as having insulin receptor
abnormality (Rabson–Mendenhall syndrome). Conclusion: The
annual incidences of children with T2DM in Atsugi city was
comparable with those in other municipalities (2.65–3.57 per
100,000 per year). However, the annual incidences of children with
T1DM was almost three times higher than that in Tokyo (0.51 per
100,000 per year). The reason for this difference is unclear, and
therefore further study is required.
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Association between Hypothalamus–Pituitary
Adrenal Axis Activity and Anxiety in Prepubertal
Children with Type 1 Diabetes
Pascal Barata,c, Julie Brossaudc,e, Aude Bererona, JeanBenoit Corcuffc,e, Marie-Pierre Moisand, Aurélie Lacostea,
Vanessa Vautiera, Helene Savelb, Paul Perezb
aCHU

Bordeaux, Unité d’Endocrinologie et Diabétologie
Pédiatrique, Bordeaux, France; bCHU Bordeaux, Unité de Soutien
Méthodologique à la Recherche Clinique et Epidémiologique,
Bordeaux, France; cUniversité Bordeaux, NutriNeuro, Bordeaux,
France; dINRA, NutriNeuro, Bordeaux, France; eCHU Bordeaux,
Medecine Nucléaire, Bordeaux, France

Background: Animal models of insulin-dependent diabetes
show hyperactivity of hypothalamus–pituitary adrenal (HPA) axis,
independently of hypoglycaemia. Few data exists regarding type 1
diabetes (T1D) in children. Objective: To describe HPA axis
activity according to the anxiety levels in prepubertal T1D
children. Method: Prepubertal T1D children and siblings of
T1D children (controls) were included. State-Trait Anxiety
Inventory (STAI) test was performed at inclusion. Glucocorticoids
metabolites (LCMS)/creatinine ratio on nocturnal urines and
morning salivary cortisol (SC) were measured at home during ﬁve
consecutive days without identiﬁed nocturnal hypoglycaemia.
Expressed results were mean of the ﬁve samples for each child.
Tetrahydrocortisol (THF) C allo-THF/tetrahydrocortisone
(THE) ratio (i.e. THFs/THE ratio) was considered as an estimate
of type 1 11b-hydroxysteroid dehydrogenase (11b-HSD1) activity.
Results: Forty-nine T1D children (mean age 9.0G1.7 yrs) and 26
controls (9.3G1.4 yrs) were recruited. STAI scores were not
different between T1D children (29.7G6.6) and controls (33.0G
7.8).Total glucocorticoid metabolites/creatinine were decreased in
T1D children vs controls (552G170 vs 673G170 mg/mmol,
P!0.01). THFs/THE was increased in TD1 children vs controls
(0.46G0.10 vs 0.41G0.09, PZ0.02). SC at awakening and 30 min
after awakening (SCC30) were not different between groups. In
both groups, STAI scores were associated with SCC30 when
adjusted for BMI (controls bZK1.1, PZ0.03; T1D children
bZK1.0, PZ0.04). STAI score was associated with THFs when
adjusted for BMI in T1D children (bZK0.05, PZ0.03) but not in
controls. Conclusion: Subtle changes of HPA axis activity,
independently of recognized hypoglycemia, are present in prepubertal children withT1D, particularly for nocturnal glucocorticoid
synthesis, 11b-HSD1 activity and its associations with anxiety.
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Screening for Liver Disease in Children and
Adolescents with Type 1 Diabetes Mellitus:
A Cross-sectional Analysis
Sebastian Kummera, Dirk Kleeb, Gerald Kircheisc, Michael Friedta,
Joerg Schaperb, Dieter Häussingerc, Ertan Mayatepeka,
Thomas Meissnera
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aDepartment

of General Pediatrics, Neonatology and Pediatric
Cardiology, University Children’s Hospital, Duesseldorf, Germany;
bDepartment of Diagnostic and Interventional Radiology, University
Hospital, Duesseldorf, Germany; cDepartment of Gastroenterology,
Hepatology and Infectious Diseases, University Hospital,
Duesseldorf, Germany

Background: The liver is one of the most important organs in
glucose metabolism and closely related to diabetes pathophysiology. Non-alcoholic fatty liver disease (NAFLD) is well known in
type 2 diabetes mellitus (DM), but also adult patients with type 1
DM are at increased risk for NAFLD. Objective and
hypotheses: Here, we studied the prevalence of liver disease in
a representative number of children and adolescents with type 1
DM in Germany. Method: We used laboratory investigations,
ultrasound, and liver stiffness measurements (Fibroscan and
acoustic radiation force imaging) as noninvasive screening
methods for liver disease in a cross-sectional analysis of nZ93
children and adolescents with type 1 DM. Results: Eighty-one
patients (87%) had completely normal results. Only four patients
(4.3%) had signiﬁcant indicators of NAFLD (increased liver
stiffness, elevated liver transaminases). Of these, three were
overweight/obese and all four had suboptimal glycemic control
with HbA1c O58 mmol/mol (O7.5%). Eight patients (8.6%)
showed only one single mildly pathologic aspect of the examined
items, in summary probably not indicating signiﬁcant hepatic
pathology. Variables indicating hepatic abnormalities did not show
any correlation with HbA1c, body mass index, or diabetes
duration. Conclusions: Our results do not indicate a signiﬁcantly
increased prevalence of liver pathology in this cohort compared to
prevalence data from the general population. Therefore, our data
advocate against systematic screening for liver disease in paediatric
patients with type 1 DM.

P1-P211

Exploration of Social Network, Social Integration,
and Socioeconomic Status in Families with Young
Children with Type 1 Diabetes
Michaela Heinrich, Angela Galler
Charité – Universitätsmedizin Berlin, Berlin, Germany

Background: Psychosocial factors are important for patients
with chronic diseases such as type 1 diabetes. Lack of social network
and poor social support are risk factors that affect morbidity. Little is
known about social network and social integration of families with
children with type 1 diabetes. Objective and hypotheses: Aim was
to explore the social network of families with young children with
type 1 diabetes and to examine associations between indices of
social network and integration, socioeconomic status, and glycaemic
control. Method: Families with children aged less than 12 years
with type 1 diabetes were included in the cross-sectional study.
Clinical data and HbA1c levels were collected. Self-report
questionnaires were used to assess socioeconomic status. Interviews
using the Multidimensional Social Contact Circle-Questionnaire
were performed for exploration of social network. Social net size
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and integration index were calculated. Statistical analysis including
regression analysis was performed. Results: A total of 83 families
with children with type 1 diabetes (mean age 8.9G2.4 years, mean
diabetes duration 5.2G2.7 years, mean HbA1c 7.8G0.8%)
participated in the study. High socioeconomic status was
signiﬁcantly associated with better glycaemic control compared to
moderate and low socioeconomic status (HbA1c 7.5G0.7% vs 7.9G
0.7% and 8.0G0.8%; PZ0.008). The caregivers reported a total size
of their social net of 12.4G7.4 persons in on average 4 out of 7
potential areas. No signiﬁcant correlations were seen between social
net size and HbA1c. Higher socioeconomic status was associated
with higher integration index (PZ0.018). Low integration index
was associated with poor glycaemic control (PZ0.03). Regression
analysis identiﬁed longer diabetes duration and low socioeconomic
status as risk factors for poor glycaemic control. Conclusion: This
study describes the social network and social integration of families
with young children with type 1 diabetes. Diabetes duration and
socioeconomic status were signiﬁcant risk factors for glycaemic
control.

analysis predict a deleterious effect. Treatment: Intravenous insulin
(0.6–0.8 U/kg) was started. A referral was made to our unit for CSII
via Medtronic pump (G640). Pump adjustments were needed,
including dilution of insulin x 10 in 0.9% saline, adapted cannula
insertion and low glucose suspend, manual corrections for
hyperglycaemia and manual bolusing for feeds. At 6 months,
insulin requirement is 0.5 U/kg (35% basal) and HbA1c 6.3%.
Discussion: This is the ﬁrst description of a homozygous
p.Gly221Lys mutation in neonatal diabetes. Grandmothers and
parents likely have GCK MODY and may not require treatment.
Sisters have unusually high HbA1c for a heterozygous GCK
mutation. Family genetic test results will provide further insight.
Specialist CSII therapy with neonatal adaptations achieves good
control of neonatal diabetes.

P1-P213

The Impact of Diet on Insulin Dynamics over a 2-Year
Period in Children with a Family History of Obesity
P1-P212

Permanent Neonatal Diabetes Mellitus due to a Novel
Homozygous GCK Mutation in a Premature Baby with
IUGR and Its Management
Nirit Brahaa, Elisa De Francob, Adam Dawesc, Kate Sharplesc,
Abdul Moodambaild, Claire Hughesc, Sian Ellardb, Evelien Geversc
aNeonatal

Intensive Care Unit, Royal London Hospital, Barts Health
NHS Trust, London, UK; bInstitute of Biomedical and Clinical
Science, University of Exeter Medical School, Exeter, UK;
cDepartment of Paediatric Endocrinology and Diabetes, Royal
London Hospital, Barts Health NHS Trust, London, UK;
dDepartment of Paediatrics, Newham Hospital, Barts Health NHS
Trust, London, UK

Background: Glucokinase (GCK) acts as the glucose sensor of
b-islet cells, regulating insulin secretion in response to changing
glucose concentrations. Homozygous GCK mutations are a rare
cause of permanent neonatal diabetes. Heterozygous mutations lead
to GCK MODY, causing mild hyperglycaemia, not usually requiring
treatment. Case: The index case was born to consanguineous
parents at 36C2 weeks gestation, weighing 1610 g (0.4th centile).
Hyperglycaemia (16–20 mmol/l) developed on day 1. Investigations
showed insulin !1 mU/l, C-peptide 75 pmol/l and normal
pancreas on USS. Both grandmothers and the father were diagnosed
with Type 2 DM at 40–50 years (Metformin treated). Mother had
gestational DM and continues on Metformin. Two sisters were
diagnosed with anti-GAD negative Type 1 DM at 12–13 years
(HbA1c 11%, insulin requirement 1–1.5 U/kg). Genetic analysis:
Sanger sequencing excluded mutations in ABCC8, KCNJ11, INS and
EIF2AK3. Methylation analysis showed normal 6q24 methylation.
Targeted next-generation sequencing revealed a homozygous
missense mutation (c.661GOA, p.Gly221Lys) in a highly conserved
region of GCK, coding for the hexokinase domain. In the
heterozygous state, p.Gly221Lys causes GCK MODY. Homozygous
mutations have not been described. SIFT, PolyPhen2 and AGVG
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Sainte-Justine Research Center, Montreal, Quebec, Canada;
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bMcGill

Background: Despite extensive evidence in adults that lifestyle
modiﬁcation, including a healthy diet, may prevent the onset of type
2 diabetes, studies examining the impact of chronic dietary exposures
on insulin dynamics in at-risk children are lacking. Objective and
hypotheses: To assess how dietary intake predicts insulin
sensitivity and secretion over a 2-year period in children with a
family history of obesity. Method: Data stem from the QUebec
Adipose and Lifestyle InvesTigation in Youth (QUALITY) cohort,
consisting of 630 children recruited at age 8–10 years, based on a
family history of obesity. Macronutrients (including %carbohydrates, %fat, %saturated fat, %protein, ﬁber, sugar-sweetened
beverages) were assessed at baseline using three non-consecutive
24-h dietary recalls. Insulin sensitivity, assessed by Matsuda Index,
and insulin secretion, assessed by the ratio of the AUC of
insulin:glucose at 30 min (AUC30) and at 120 min (AUC120)
after an oral glucose tolerance test, were carried out both at baseline
and 2 years later. Physical activity (PA) was evaluated by 7d
accelerometry and ﬁtness by peak oxygen consumption (VO2peak),
percent fat mass by DXA. Regression analysis with smoothing
splines for non-linearity were used and models were minimally
adjusted for age, sex, PA, ﬁtness, screen time, adiposity, season and
pubertal stage. We accounted for missing data using multiple
imputation. Results: Saturated fat intake was deleterious to insulin
sensitivity over time: for every 1% increase in baseline saturated fat
intake, Matsuda index decreased by 1.6% (95% CI ZK3.2, K0.06)
2 years later, even after adjusting for other lifestyle habits and
adiposity. No dietary component predicted any measure of insulin
secretion after adjusting for PA, ﬁtness, screen time and adiposity.
Conclusion: Interventions that aim to lower saturated fat intake in
children may be beneﬁcial to prevent later development of type 2
diabetes in youth with a family history of obesity.
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hyperglycemia, and reduce the burden of additional capillary
glucose controls in our pediatric population.
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Analysis of Short-Term Efﬁcacy of MiniMed 640G with
SmartGuard in Pediatric Patients with Type 1
Diabetes
Beatriz Villafuerte, Maria Martin-Frias, Rosa Yelmo, Belen Roldan,
M. Angeles Alvarez, Raquel Barrio
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Pediatric Diabetes Unit. Ramon y Cajal Hospital. Alcala University,
Madrid, Spain

Background: Fear of hypoglycemia is a major constraint on
achieving a good metabolic control in T1D. Sensor augmented
insulin pump therapy with threshold-suspended features
(MiniMed 640G-SG) might alleviate burden of hypoglucemia
and improve outcomes. Objective and hypotheses: Evaluate the
effectiveness of this system to prevent day and night hypoglycemia
and its impact on HbA1c in a pediatric population with T1D.
Method: Descriptive and retrospective study including 21
children treated with MiniMed 640G-SG (age 10.0G3.4 years
(2.4–16.3), 57% female, diagnosis age 4.3G3.2 years (0.9–11.9,
previous therapy: 8 CSIICCGM, 10 CSII alone, 3 MDI). We
compared before and after 640G-SG use: HbA1c, average glucose
levels, variation coefﬁcient (VC), hypoglycemia (!70 mg/dl) and
hyperglycemia (O180 mg/dl) events, and number of capillary
blood glucose (CBG). Last month period: fasting glucose, sensor
use, and suspension pump events. Statistical analysis: SPSS 17.0,
Data expressed by absolute value, meanGS.D., median, range and
percentage. Results: Time of CSII use before 640G: 5.3G2.9 years
(0.2–10.4). None of the patients presented previous episodes of
severe hypoglycemia or DKA. Indications for 640G-SG: frequent
hypoglycemic events (O10%) 48%, hypoglycemia unawareness
19% and improve quality of life 33%. All patients wore the system
continuously: 5.0G2.1 months, sensor use 92% (53–97). Duration
of pump suspension 3.1G1.2 h/day (0.6–5.4), with 40.4% of
overnight stops. We found a signiﬁcant decrease in the number of
hypoglycemias (PZ0.044) and CBG (P!0.001) without increasing hyperglycemia; moreover, a trend towards lower fasting
glucose (Table 1). There were non-signiﬁcant changes in HbA1c,
average glycemia level nor VC. Three patients removed 640G-SG
as family decision. Conclusion: Automatic insulin pump
suspension as implemented in the MiniMed 640G system can
help avoid hypoglycemia, without signiﬁcantly increasing

The Inﬂuence of ß-Cell Autoimmunity on Cystic
Fibrosis Related Diabetes Mellitus – A DPV Registry
Analysis
Michael Wurma, Nicole Prinzc,d, Katja Konrade, Katharina Laubnerb,
Dorothee Kieningerf, Thomas Kapelleng, Dagobert Wiemannh,
Martin Schebeki, Eggert Lilienthalj, Christina Smacznyk,
Michael Witschl, Maria Bauerm, Reinhard W. Hollc,d
aChildrens

Hospital, University Medical Center, Freiburg, Germany;
of Internal Medicine, University Medical Center,
Freiburg, Germany; cDPV registry, ZIBMT, University, Ulm,
Germany; dDeutsches Zentrum für Diabetesforschung, München,
Germany; eChildrens Hospital, Elisabethkrankenhaus, Essen,
Germany; fChildrens Hospital, University Medical Center, Mainz,
Germany; gChildrens Hospital, University Medical Center, Leipzig,
Germany; hChildrens Hospital, University Medical Center,
Magdeburg, Germany; iChildrens Hospital, Klinikum, Kassel,
Germany; jChildrens Hospital, University Medical Center, Bochum,
Germany; kChristiane Herzog CF Center, University Medical Center,
Frankfurt, Germany; lChildrens Hospital, Centre Hospitalier,
Luxembourg, Luxembourg; mChildrens Hospital, University
Medical Center, Linz, Austria
bDepartment

Background: Knowledge on the role of diabetes antibodies in
CF related diabetes mellitus (CFRD) is scarce. Objective and
hypotheses: We aim to inquire the relevance of ß-cell
autoimmunity in CFRD. Methods: The German/Austrian/Luxembourgian diabetes registry DPV was searched for CFRD
patients. 878 individuals were analyzed by multivariable regression
models. Results: 8.7% of patients with CFRD in our cohort were
positive for ß-cell autoantibodies (nZ76). Analysis showed no
association between antibody status and sex (females: 68.4 vs
57.2%), height (median SDS (IQR): K1.06 (K1.91–K0.164)
vs K0.90 (K1.74–K0.20)) and BMI (SDS K0.81 (K1.61–K0.20)
vs K1.0 (K1.80–K0.23)). Patients with ß-cell antibodies were
younger at diagnosis (14.4 (11.4–16.0) vs 16.1 (13.5–20.9) years,

Table 1. (for abstract P1-P214)
Average glycemia (mg/dl)
S.D.
Variation coefﬁcient (%)
Normoglycemia (%)
Hipoglycemia (%)
Hiperglycemia (%)
N8 BCG (n)
Fasting glycemia (mg/dl)
Fasting glycemia (mg/dl) after overnight
suspension
HbA1c (%)
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PRE- MiniMed 640G-SG

MiniMed 640G-SG

149.3G12.5
65.1G10.0
43G6
61.7G8.5
10.4G5.2
28.2G8.2
11.3G2.2
139.7G27.3
–

147.1G13.8
64.9G12.2
44G5
65.2G9.0
7.6G3.3
27.4G9.2
8.1G2.2
130.9G18.6
138.9G14.6

6.8G0.5

6.9G0.5

P
NS
NS
NS
NS
0.044
NS
0.0001
NS
NS
NS

209

P!0.001). After adjustment for age and sex, these patients were
treated with insulin more often (92.1 vs 75.7%, PZ0.003) and
required higher insulin doses (0.94G0.07 vs 0.75G0.02 IU/kg/d,
PZ0.008). Moreover, insulin pump therapy was used more
frequently (CSII 15.0 vs 6.7%, PZ0.015). HbA1c differed slightly,
but not signiﬁcantly (7.5G0.2 vs 7.2G0.1%, PZ0.10). Hypoglycemia with coma occurred in two out of 76 patients with ß-cell
antibodies (eight out of 802 patients without ß-cell antibodies).
Diabetic ketoacidosis was observed in three out of 76 patients with
ß-cell antibodies (two out of 802 patients without ß-cell
antibodies). Conclusion: ß-cell autoantibodies are present in a
relevant proportion of CFRD patients in our cohort. Onset of
diabetes was earlier, insulin doses were higher and patients with
ß-cell autoimmunity were treated more intensively. Nonetheless,
HbA1c did not differ clinically relevant. CFRD patients with ß-cell
antibodies might need a more intense therapy and should be
treated with special attention. Funding: Mukoviszidose e.V. and
Federal Ministry of Education and Research within the German
Competence Network for Diabetes mellitus which has been
integrated in the German Center for Diabetes Research (DZD) as
of January 2015.

reference limit (HRZ3.64, CI: 1.72–7.69, P!0.001) were
predictors while in the 10–15 year olds, TPOAb (HRZ17.00, CI:
8.40–34.44, P!0.001) and thyrotropin outside the reference limit
(HRZ4.11, CI: 2.41–7.03, P!0.001) predicted future thyroxine
prescription. Conclusion: In this large nationwide study we found
that TPOAb and thyrotropin in addition to GADA in the very
young, analyzed at diagnosis of type 1 diabetes, were predictive of
autoimmune thyroid disease. Since hypothyroidism in children
and adolescents is important to recognize, we suggest that all
children below 18 years of age would beneﬁt to be tested for those
parameters at clinical diagnosis of type 1 diabetes, and thereby
optimize individualized screening during follow-up.
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Hemolysis in a Girl with Type 1 Diabetes Mellitus and
Glucose-6-Phosphate Dehydrogenase Deﬁciency
Lele Hou, Shaofen Lin, Liyang Liang, Zhe Meng, Lina Zhang,
Zulin Liu
Department of Pediatrics, Sun Yat-sen Memorial Hospital,
Sun Yat-sen University, Guangzhou, China
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Thyroid and Islet Autoantibodies Predict
Autoimmune Thyroid Disease Already at
Diagnosis of Type 1 Diabetes
Berglind Jonsdottira, Christer Larssona, Annelie Carlssona,
Gun Forsanderd, Sten Anders Ivarssona, Åke Lernmarka,
Johnny Ludvigssonc, Claude Marcusb, Ulf Samuelssonc,
Eva Örtqvistb, Helena Elding Larssona
aLund University, Lund, Sweden; bKaroliniska Insititute, Stockholm,
Sweden; cLinköping University Hospital, Linköping, Sweden;
dInsititute of Clinical Science, Gothenburg, Sweden

Background: Screening for autoimmune thyroid disease in
children and adolescents with type 1 diabetes lacks consensus.
Optimal screening methods should beneﬁt the patients and reduce
costs to healthcare. Objective and hypotheses: To, at diagnosis
of type 1 diabetes, determine the predictive value of thyroid
autoantibodies, thyroid function, islet autoantibodies, and HLADQ for autoimmune thyroid disease. Method: At diagnosis of
type 1 diabetes, children (nZ2433) were analysed for autoantibodies against thyroid peroxidase (TPOAb), thyroglobulin
(TGAb), glutamic acid decarboxylase (GADA), insulin (IAA),
insulinoma-associated protein-2 (IA-2A), and the three variants of
the zinc transporter 8 (ZnT8A) as well as HLA-DQA1-B1
genotypes and thyroid function. After 5.1–9.5 years disease
duration children treated with thyroxine were identiﬁed in the
Swedish National Board of Health and Welfare Prescribed Drug
Register. Results: Thyroxine had been prescribed to 6%
(147/2433; 66% girls). In patients below 5 years, female gender
(HRZ4.60 CI: 1.50–14.45, PZ0.008) and GADA (HRZ5.80, CI:
1.32–25.4, PZ0.02) were signiﬁcant predictors. In patients 5–10
years, TPOAb (HRZ20.56, CI: 8.40–50.35, P!0.0001), TGAb
(HRZ3.40, CI: 1.42–8.13, PZ0.006) and thyrotropin outside the
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Background: Glucose-6-phosphate dehydrogenase (G6PD)
deﬁciency is a X-linked enzymopathy. Hemolysis during type 1
diabetes mellitus (T1DM) treatment in patients with G6PD
deﬁciency has been reported, but the underlying pathogenesis is
not fully clariﬁed. Objective and hypotheses: We try to explore
the association between the two diseases. Method: We report a
girl in whom hemolysis occurred after diabetic ketoacidosis (DKA)
treatment, and review relevant literature. Results: A 10 year-old
girl was admitted for T1DM and a moderate DKA. She was treated
with insulin and rapidly recovered. Hemolysis was recognized on
day 9 after admission when she appeared transient hypoglycemia,
and results of G6PD activity and gene analysis conﬁrmed the
diagnosis of G6PD deﬁciency. Two mutations c.1376GOT and
c.1388GOA were detected in her family. Her mother was
heterozygous for mutation c.1376GOT, and father was hemizygous for mutation c.1388GOA, while the girl was double
heterozygous. The parents had never show hemolysis, probably
because the mosaic proportion of deﬁcient red blood cells is too
low and the enzymatic activity may relatively decrease not
obviously. The mechanism of our patient’s hemolysis may includes
two points. One is that, severe hyperglycemia reduced G6PD
activity so that antioxidant from erythrocyte decreased, meanwhile
metabolism disorder of DKA promoted the erythrocyte depletion
in antioxidant. The other is that, during DKA treatment the
glucose levels progressively decreased and even hypoglycemia
occurred, making the source of glucose that should have involved
the pentose phosphate pathway decreased, and enhancing the
inability of the old red blood cells to generate the antioxidant.
Conclusion: The possibility of hemolysis in patients with G6PD
deﬁciency would be increased in case of diabetes crisis. Reducing
of G6PD activity by reason of hyperglycemia and decrease source
of glucose in the pentose phosphate pathway because of decrease
glucose levels may be the mechanism of hemolysis during DKA
treatment.
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our cohort was also noteworthy. In NDM patients with SGA and
exocrine pancreatic deﬁciency PTF1A should be analysed ﬁrst.
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Clinical Characteristics and Molecular Analysis of
Patients with Neonatal Diabetes
Zehra Yavas Abalia, Ruveyde Bundaka, Firdevs Basa, Elisa De
Francob, Mikayir Genensa, Sukran Poyrazoglua, Sian Ellardb,
Andrew Hattersleyb, Feyza Darendelilera
aFaculty

of Medicine, Department of Pediatric Endocrinology,
Istanbul University Istanbul, Istanbul, Turkey; bInstitute of
Biomedical and Clinical Science, University of Exeter Medical
School, Exeter, UK

Background: Neonatal diabetes mellitus (NDM) is a form
monogenic diabetes diagnosed under 6 month of age. Objective
and hypotheses: To describe the clinical and molecular features
of NDM patients in a Turkish cohort. Method: Fifteen patients
(13M, 2F) with diabetes onset before 6 months of age were
included in the study. Clinical and molecular data were evaluated
retrospectively. Results: Mean age at diagnosis was 2.4G1.5
months (median 2, range 0.5–6 m). Gestational ages were between
35 and 40 weeks. Birth weight (BW) was between 1400 and 3680 g
and BW-SDS K1.7G1.7 (median K1.1; range K5.0 to 0.6). Small
for gestational age (SGA, BW !K2 SD) ratio was 40%. Consanguinity ratio was 66.7%. Mean serum glucose level at diagnosis
was 29.4G8.9 mmol/l. Mutations are given in Table 1. In two
siblings with ABCC8 mutations (p.E382K mutation), insulin
therapy was switched to glibenclamide at the age of 15 and 11
years. They have been on sulphonylurea (SU) monotherapy for 9
years, recent HbA1c values were 6.5%. The third patient with
ABCC8 mutation (p.R826W) was planned to transfer SU. The two
patients with PTF1A mutation had exocrine pancreatic deﬁciency
due to pancreatic hypoplasia. One patient with unknown genetic
etiology was SGA and had also exocrine pancreatic deﬁciency.
Patient with SLC19A2 mutation has sensorineural deafness,
megaloblastic anemia, AV block, still on thiamine and subcutaneous insulin therapy (0.8 U/kg per day) at the age of 7 years.
Patients with mutations in INS, PTF1A and two patients with
unknown genetic etiology were SGA. One patient had no mutation
in ABCC8 and KCNJ11 gene. Genetic cause was not studied in six
patients. Conclusion: With high consanguinity ratio in this
cohort, Wolcott Rallison syndrome was not the most common
cause of NDM, contrary to previous reports. Male dominancy of
Table 1. Genotype analyses of the patients
Patients (n)
ABCC8
PTF1A

3
2

Thiamine
responsive
megaloblastic
anemia
Wolcott Rallison
syndrome
INS
Not known

1

Mutations detected
p.E382K and p.R826W
g.23508437AOG distal
enhancer
p.S214fs in SLC19A2
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Impact of Continuous Glucose Monitoring System on
Therapy of Cystic Fibrosis Related Diabetes in
Children and Young Adults
Sladjana Todorovic, Tatjana Milenkovic, Predrag Minic,
Katarina Mitrovic, Aleksandar Sovtic, Milan Rodic, Rade Vukovic,
Ljiljana Plavsic
Institute for mother and child healthcare of Serbia “Dr Vukan
Cupic”, Belrgade, Serbia

Background: Cystic ﬁbrosis related diabetes (CFRD) is one of
the most common complications of CF. CFRD has great impact on
progressive deterioration of lung function, poor growth and
increased mortality. The need for early detection of disturbance in
glucose metabolism was recognized long ago. Current recommendations include screening that begins at age of 10 by performing
oral glucose tolerance test (OGTT) but it cannot reveal the initial
glucose disturbances. Many centres are using continuous glucose
monitoring system (CGMS) to discover hyperglycaemia in real
time, during normal activities. There is still no agreement on the
application of this method for diagnostic purposes, but it certainly
contributes to earlier detection of hyperglycaemia and enables
early initiation of insulin therapy. Objective and hypotheses:
The aim of this study was to evaluate proﬁle of glycaemia in
patients with CF followed up in a single centre. The indications for
CGMS were abnormalities during OGTT or hyperglycaemia
detected during regular visits. Method: Patients were recruited
during 2015. Glucose meter and strips were provided to all patients;
four blood glucose measurements (BGM) per day were required.
CGMS was performed by iPro2 system during 7 days. Patients were
instructed to record all BGM and dietary intake in the diary. None
of them was on corticosteroid therapy. Results: Ten patients were
included, four males, with a mean age of 22.4 years (11.1–36.7). In
all patients CGMS revealed peaks of glucose higher than
11 mmol/l, after meals even above 19 mmol/l. Asymptomatic
hypoglycaemia was noticed in nine patients. In four patients
insulin treatment was introduced and all of them changed dietary
habits. Conclusion: We observed abnormal glucose values in
almost all patients. According to this experience, it seems that
CGMS allows better insight of glucose impairment than OGTT in
patients with CF as well as early initiation of insulin therapy.
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Effect of Allopurinol Versus Angiotensin Converting
Enzyme Inhibitors in Decreasing Microalbuminuria in
Type 1 Diabetic Patients
Nancy Elbarbary, Mona El-Samahy, Mohamed Abo-El-Asrar,
Dina Sallam
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Background: Diabetic nephropathy is a major microvascular
complication of diabetes. It affects 25–35% of diabetic patients
diagnosed under the age of 30 years. It is the leading cause of
premature death in young diabetic patients. Objective and
hypotheses: This study was primary designed to assess the shortterm effect (6 months) of allopurinol treatment compared to
angiotensin-converting enzyme inhibitor (ACEI) and placebo in
type 1 diabetic patients (T1DM) with microalbuminuria. Method:
The study included 90 (46 males and 44 females) type 1 diabetic
adolescents who were recruited from the regular attendants of the
Pediatric Diabetes Clinic. Adolescents with T1DM, less than 18
years with diabetes mellitus more than 5 years, microalbuminuria
positive, repeated twice monthly were included. Patients were
divided into the following groups: Group A: Patients who received
allopurinol (zyloric 100 mg tablet), Dose: 100 mg/day. Group B:
Patients who received Angiotensin Converting Enzyme Inhibitors
(ACEI) Capoten 25 mg tablet with a dose of: 1 mg/kg dose every
12 h. Group C: Patients who did not receive any medications for
microalbuminuria and served as a control group. Investigations:
HbA1C, CBC, Blood urea nitrogen (BUN), Serum uric acid, Serum
total proteins and serum albumin and micro-albumin in urine
all were measured. Patients were followed up at 2-4-6 month
respectively by comparing the studied parameters. Results: After 6
months of receiving treatment; the microalbuminuria level did not
change signiﬁcantly either in the allopurinol group or in control
group (PZ0.124, PZ0.89). ACEI proved to be superior to both in
improving microalbuminuria (PZ0.000). Serum levels of uric acid
were signiﬁcantly lower in patients on allopurinol tablets
(PZ0.02) whereas other groups showed increase in its level
(PZ0.38, PZ0.24 respectively). There were positive correlations
between Hb1Ac (rZ0.440, PZ0.001), duration of diabetes (rZ0.968,
P!0.001), blood pressure (rZ0.232, PZ0.028) and microalbuminuria. A borderline correlation between uric acid and
microalbuminuria was found (rZ0.207, PZ0.050) that emphasizing on the role of uric acid in pathogenesis of DN. No Side effects
of the given medications were observed. Conclusion: Low-dose
allopurinol was not effective in reducing microalbuminuria after 6
months of drug administration. Combination strategy should thus
be a more effective tool for obtaining optimal control in patients
with diabetic nephropathy.

deﬁned as the occurrence of hypoglycemic symptoms directly
without autonomic symptoms. This study is designed to determine
the incidence of HU in children and adolescents with continuous
subcutaneous glucose monitoring system and to assess the effect
of structured education to improve awareness. Method: In this
prospective controlled quantitative study, randomly selected 39
Type 1 diabetic children and adolescents with a diabetes duration
of at least 5 years were included. Continuous Subcutaneous
Glucose Monitoring System, Medtronic Ipro2 was used to
determine HU. A diary was kept for the symptoms of
hypoglycemia. Hypoglycemia was deﬁned as sensor glucose level
!70 mg/dl. Patients who were diagnosed with HU initially
undergone a structured education and after 3 months CGMS
was used again in HU patients to detect the inﬂuence of education.
Results: Thirty seven type 1 diabetic patients (mean age 13.8G
2.42 years, 43% male, mean diabetes duration 7.67G1.66 years,
mean hemoglobin A1c 8.0G1.2%) participated in the study.
Twenty-four patients were on MDI therapy while the rest were on
continuous insulin infusion therapy (CSII). 24.3% (nZ9) of the
patients were diagnosed as having HU with CGMS. Six of them
were on MDI, three on CSII. 27.3% of the patients with a diabetes
duration of 5–8 years and 72.7% of the patients with a duration of
8–11 years had HU. Mean HbA1c of the patients with and without
HU within the preceding year was 7.9%G0.97% and 8.4G1.2%
respectively (P: 0.230). HU patients were hypoglycemic for 4.44G
3.78 h, AUC for hypoglycemia was 0.43G0.47 and the number of
low excursions were 5.22G3.99. Though AUC and hypoglycemia
duration statistically decreased compared to the initial ﬁndings,
the number of hypoglycemic excursions did not change with
structured education. Conclusion: HU is commonly seen in
patients with type 1 diabetes mellitus. Continuous subcutaneous
glucose monitoring system is effective in determining HU. Rate of
HU can be reduced by structured education.
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Transient, Neonatal Hyperinsulinemic Hypoglycemia
May be Monogenetic, Not Only Secondary to Fetal
Life Events
Louise Olesena,b, Anne Jacobsena,b, Klaus Brusgaardc,
Henrik Christesena,b
aUniversity
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Continuous Glucose Monitoring and Hypoglycemia
Unawareness in Children and Adolescents with
Type 1 Diabetes
Gunay Demir, Samim Ozen, Haﬁze Çetin, Sukran Darcan,
Damla Goksen
Ege University Faculty of Medicien, Izmir, Turkey

Background: Seeking strict normoglycemia in type 1 diabetes
mellitus increases the risk of hypoglycemia, exposing to
hypoglycemia unawareness. Hypoglycemia unawareness (HU) is
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of Southern Denmark, Odense, Denmark; bHans
Christian Andersen Children’s Hospital, Odense University
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Background: Congenital hyperinsulinism (CHI) is a rare,
heterogeneous disease with a transient, recurrent or persistent
course. Transient CHI (tCHI) is considered to be caused by nongenetic risk factors e.g. birth asphyxia and intrauterine growth
restriction (IUGR), while persistent hyperinsulinism is known to
be caused by mutations in at least nine genes: ABCC8, KCNJ11,
GLUD1, GCK, HADH, SLC16A1, HNF4A, HNF1A and UCP2.
Objective and hypotheses: The aim of the study is to investigate
genetic causes in children with tCHI, not secondary to maternal
diabetes, who has been treated at Odense University Hospital,
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Denmark, from 1994 to 2016. Method: Retrospective hospital ﬁle
review to determine i) the phenotype of tCHI patients deﬁned as
patients with clinical remission of hypoglycemia before 1 year of
age and ii) the genotype in tCHI patients and their parents. Risk
factors of tCHI (ultrasound-veriﬁed IUGR; severe asphyxia
deﬁned as APGAR score 1 and 5 min !4 or !7, respectively,
or cord pH !7,0) and adverse neurological outcome were
recorded. Results: In 70 patients with tCHI, 10 (14%) of the
patients had a mutation, ABCC8; nZ2, KCNJ11; nZ4, HNF1A;
nZ3, HNF4A; nZ1. Seven of the mutations were known
pathogenic; three had predicted pathogenicity. Affected family
members were discovered in seven. Only 11 (16%) had a tCHI risk
factor (severe asphyxia, nZ6, IUGR, nZ5), of whom one had a
KCNJ11 mutation and asphyxia. Relapse was documented in ﬁve
(7%), of whom one had a HNF1A mutation. Seven patients (10%)
with tCHI developed neurological sequelae (cerebral palsy; nZ3,
microcephaly; nZ1, mental retardation; nZ1, epilepsy; nZ2), of
whom none had a genetic mutation or hypoglycemia relapse.
Conclusion: Transient CHI is not only caused by fetal life events,
but also by CHI mutations in at least four different genes. Genetic
testing may improve treatment and individual prognosis for tCHI
patients and their families.
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The Relationship between the Serum Irisin Levels
and the Metabolic Control in adolescents with Type 1
Diabetes
Aysegul Yuksel, Gulcan Seymen Karabulut, Canan Baydemir,
Gul Yesiltepe Mutlu, Serkan Isgoren, Mustafa Cekmen, Sukru Hatun
Pediatric Endocrinology and Diabetes, Faculty of Medicine,
Clinic/Kocaeli University, Kocaeli, Turkey

Background: Irisin is an adipomyokine secreted by many
tissues. Because it has known relationships with the energy
metabolism and exercise, its relationships with obesity and type 2
diabetes (T2D) are being focused on. Its relationship with type 1
diabetes (T1D) is unknown. Objective and hypotheses: In this
study, the relationships between the serum irisin level and the
metabolic control were investigated in adolescents with T1D.
Method: The study group consisted of 125 T1D patients with
diabetes duration of at least 2 years, 57 obese and 44 non-obese
children, all were aged between 10 and 18 years. The metabolic
parameters, anthropometric characteristics and body fat distributions and z-scores (by DXA) were measured and relationships
of these with the serum irisin levels were examined. Results:
When all subjects were evaluated together, irisin levels were 3.08
(2.54–3.54) mcg/ml in girls and 3.12 (2.52–3.46) mcg/ml in boys,
and no signiﬁcant difference was found according to gender
(PO0.05). When the serum irisin levels of the T1D, obese and
normal patient groups (3.20 (2.78–3.66), 3.08 (2.46–3.42) and 2.60
(2.17–3.19) mcg/ml respectively) were analyzed, irisin levels in the
diabetic group were found to be signiﬁcantly higher (P!0.001).
Conclusion: Serum irisin levels of T1D adolescents were higher
than the group consisting of obese and non-obese individuals.
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Space-time Environmental Associations in Childhood
Type 1 Diabetes (T1D). A Case-control Geographical
Approach in the ISIS-Diab Cohort
Pierre Bougnèresa,b, Sophie Le Fura,b, Sophie Valtata,
Alain-Jacques Vallerona, ISIS-Diab Network Networka
aU1169INSERM, Bicêtre, France; bPediatric Endocrinology, Bicêtre,
France; cISIS-Diab Network, Whole France, France

Background: T1D concordance in MZ twins being w40%,
non-heritable factors play a major causal role in this autoimmune
disease. T1D has recently increased in young European children.
Collecting prospective environmental data in a cohort of millions
children-years starting soon after birth seems unpracticable.
Retrospective case-control studies are an alternative, provided
biased controls and recall bias can both be avoided. Objectives:
To develop a ‘virtual control’ (VC) geographical approach to
unravel environmental factors signiﬁcantly associated with T1D.
Methods: Four dimensions of environmental exposures were
tested by mapping socioeconomic, infectious, climatic and land
cover databases at the geolocalized address of the child before T1D
diagnosis. Levels of exposures were compared between T1D
patients and age-matched geographic VCs. A test was considered
signiﬁcant (**) when the median p value computed over 100
comparisons of cases with 100 sets of VCs was below the
Bonferroni limit, and indicative (*) of a possible difference when it
was !0.05. Patients: 3548 children (age-at-onset 7.2G3.7 years)
with diagnosis after 1984. Results: The socioeconomic and land
cover environment of T1D children was comparable to controls.
The T1D children showed a greater past exposure to inﬂuenza (**)
and acute diarrheas (*) and a lower past exposure to varicella (*).
T1D children were more frequently exposed to heatwaves (**).
Conclusion: Our exploratory approach with four databases
provides a proof-of-concept to space-time environment associations studies. Environmental markers (not causes) of T1D can be
found. By using more databases, a larger part of a child’s
environment can be covered.

P1-P225

Association Between Vascular Endothelial Markers
and Carotid Intima-media Thickness in Children and
Adolescents with Type 1 Diabetes Mellitus
Noushin Rostampoura, Elham Hashemi-Dehkordia,b, Kiavash Fekria,
Mahdieh Obodiata
aShahrekord
bChild

University of Medical Science, Shahrekord, Iran;
Growth and Development Research Center, Isfahan, Iran

Background: Type 1 diabetes mellitus (T1DM) is an
important risk factor for cardiovascular events. Endothelial
dysfunction and carotid intima-media thickness (CIMT) lead to
increased cardiovascular complications. Adhesion molecules such
as vascular cell adhesion molecule-1 (VCAM-1) and intercellular
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adhesion molecule-1 (ICAM-1) are markers of early atherosclerosis and play a signiﬁcant role in developing atherosclerosis.
The general aim of the present study was to investigate the
association between the levels of ICAM-1 and VCAM-1, and
CIMT in the children and adolescents with T1DM. Objective and
hypotheses: In this descriptive, cross-sectional study conducted
between April 2013 and September 2014, 29 children aged 7–20
years with T1DM for at least 2 years and 29 age and sex-matched,
healthy individuals were included. Method: CIMT was assessed
by Doppler ultrasound, and the level of ICAM-1 and VCAM-1 was
measured by ELISA. The data were analyzed by SPSS 16. Results:
Independent t-test indicated a signiﬁcant difference in ICAM-1
level between the patients and controls (P!0.001) Further, CIMT
was derived signiﬁcantly different between the patients and the
controls (P!0.001). Pearson’s correlation coefﬁcient indicated
that CIMT was not signiﬁcantly associated with the level of
VCAM-1 and ICAM-1 in the patients (PO0.50). Conclusion: The
studied vascular endothelial markers were not associated with
CIMT. But, CIMT and level of ICAM-1 were signiﬁcantly different
between the patients and controls, and therefore could be used
as appropriate tools to examine the progression of early
atherosclerosis in children and adolescents with T1D.

P1-P226

incidence occurred in winter (28%) and lowest in autumn (21%).
The average annual T1D incidence was 12.5/100 000 new cases,
with an increase from 10.3 in 2006 to 16.3 in 2014 (b 0.8 95%CI
0.6–0.9, PZ0.001). A signiﬁcant increasing linear trend of T1D
incidence was observed in groups of age 0–4 years (b 0.3, 95% CI
0.06–0.6, PZ0.02), 5–9 years (b 0.7 95% CI 0.2–1.27, PZ0.009)
and 10–14 (b 0.88, 95% CI 0.62–1.14, P!0.001), but not in age
group 15—19 where a non-signiﬁcant increasing or decreasing
trend was observed (b 0.027, 95% CI K0.31 to 0.37, PZ0.85).
There was an association between latitude and T1D incidence
during the study period. The incidence in the Metropolitan region
is 12/100 000 new cases in the period. The lowest regional
incidence of T1D was observed in the Araucanı́a (IX) and Los Rios
(XIV) region with 6.9 and 7.1/100 000 new cases respectively. This
difference is signiﬁcate less than the incidence of the Metropolitan
region, (P!0.03 and P!0.05 respectively, with 95% CI)
Araucania region has the largest percentage of population of
indigenous Mapuche ethnicity in the country. The highest
incidence in the period was observed in Coquimbo region (IV)
with 18/100 000 new cases, with a signiﬁcant difference with the
Metropolitan region (P!0.06 with 95% CI). Conclusion: Our
study shows that incidence rates of T1D in Chile are rapidly
increasing in population under 20 years, particularly in group
between 5 to 9 and 10 to 15. If increasing trends persist we estimate
Chile will reach T1D incidence rates of western developed
countries in the next years.

Abstract unavailable.
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Frequency and Risk Factors of Depression in Type 1
Diabetes in a Developing Country
Doaa Khatera,b, Heba Omarc,b
aAlexandria
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Rising of Type 1 Diabetes Mellitus Incidence in
Chilean Children Between 2006 and 2014
Carolina Garﬁasa, Hernan Garciaa, Francisca Ugartec, Yonathan
San Martinb, Arturo Bortzuskia, Jaime Cerdaa
aPontiﬁcia

Univesidad Catolica de Chile, Santiago, Chile;
d Salud Departamento de Gestion de la Informacion,
Santiago, Chile; cUniversidad de Los Andesn, Santiago, Chile
bMinisterio

Background: T1DM incidence in children varies across
regions and countries, showing a continue rise Worldwide.
Objective and hypotheses: To determine the incidence of
T1D in Chilean children under 20 years between 2006 and 2012.
Method: We reviewed mandatory notiﬁcations of T1D (GES
Program) in Chile’s public health system in population younger
than 20 years between 2006 and 2014. Data were obtained from
the Department of Information Management of the Chilean
Ministry of Health. Data were analysed according to sex, age,
region and season. Time trends of T1D incidence were analysed by
linear and exponential regressions. Results: 4.153 T1D cases in
children under 20 years were notiﬁed from 2006 to 2014. Median
age was 14 (IQR) and 51% were male. Highest caseload of T1D
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University Children’s Hospital, Alexandria, Egypt;
Qaboos University Hospital, Muscat, Oman; cCairo
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bSultan

Background: Living with type 1 diabetes especially in
developing countries can feel overwhelming for parents and
children because constant vigilance is required for proper care
with inadequacy of resources. Objectives and hypothesis: Our
aim was to investigate the frequency of depressive symptoms in
children and adolescents with type 1 diabetes and their association
with demographic, diabetes-speciﬁc, and family-functioning risk
factors. Method: The study was conducted using Epidemiologic
Studies Depression Scale. 86 (42 males and 44 females) patients
with type 1 diabetes from Diabetes Clinic in Alexandria University
Children’s Hospital, Egypt, have completed the questionnaire
during 1 November to 31 December 2015. Their mean age was
11.14G3.02 (Range 5.8–16.2 year). Logistic regression models
were used to detect the predictors of depression. Result: In the
current study 44 children (51.16%) had score O15 indicating
depressive state. Children who had depression were found to have
signiﬁcant longer duration of diabetes (5.7G2.5 year), higher
mean total daily insulin dose (1.3G0.44 unit/kg), HbA1c level
(9.9G1.7) and were less frequently treated with basal bolus insulin
regimen (29.6%); P!0.001. Univariate logistic regression model
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showed that older age (OR, 1.2; 95% CI, 1.2–1.39), achieving
puberty (OR, 0.3; 95% CI, 0.1–0.7), lower socio-economic status
(OR, 0.19; 95% CI, 0.04–0.95), having less educated mother (OR,
0.28; 95% CI, 0.08–0.96), not on basal bolus insulin regimen (OR,
5.3; 95% CI, 2.1–13.4), receiving !3 daily injections (OR, 1.2; 95%
CI, 0.27–0.55), DKA admission (one (OR, 3.6; 95% CI, 1.19–11.06),
two (OR, 5.1; 95% CI, 1.2–21.4), three times (OR, 11.3; 95% CI,
1.8–122.5) were independent predictors for depression. For each
one unit increase in total daily insulin dose or in HbA1c the log
odds of having depression increased 5.3 and 3.3 respectively;
P!0.001. Multivariate logistic regression model adjusted for
signiﬁcant predictors in the univariate model showed that HgbA1c
is the only signiﬁcant predictor for depression with C statistics of
0.83. Conclusion: Children and adolescents with type 1 diabetes
have higher frequency of depressive symptoms in a developing
country. Poor glycemic control is the most signiﬁcant predictor for
depression in these patients.

(C-peptid increase from 199 to 776 pmol/l). She was successfully
treated with gliclazide until the age of 7 weeks when the treatment
could be stopped. The same mutation was found in her father who
had been on sulphonylurea treatment for diabetes since the age of
39 years. Conclusion: Identical mutations in the ABCC8 gene
show different phenotypic expressivity and responsiveness to
sulphonylurea therapy. The predictors that inﬂuence the diabetic
phenotype remain unclear. We have shown that the F132V
mutation previously described as unresponsive could be responsive to sulphonylurea.

P1-P230

Growth and Glucose Metabolism after Allogenic Bone
Marrow Transplantation for Thalassemia Major
P1-P229

Wenqin Laoa, Liyang Liangb, Zhe Mengb, Hui Oub, Lele Houb

Phenotypic Variability of Identical Mutations in the
ABCC8 Gene in Two Families

aThe

Klara Rozenkovaa, Jirina Zapletalovab, Lenka Dusatkovaa,
Petra Dusatkovaa, Barbora Obermannovaa, Stepanka Pruhovaa,
Jan Lebla, Zdenek Sumnika
aDepartment

of Paediatrics, 2nd Faculty of Medicine, Charles
University in Prague and University Hospital Motol, Prague, Czech
Republic; bDepartment of Paediatrics, Faculty of Medicine, Palacky
University, Olomouc, Czech Republic

Background: Mutations in the SUR1 subunit of the KATP
channel encoded by the ABCC8 gene can result in diverse
phenotypes ranging from Transient Neonatal Diabetes (TNDM) to
type 2 diabetes in adulthood. These patients may beneﬁt from
sulphonylurea treatment. Objective and hypotheses: To
describe the course of diabetes in two families with ABCC8 gene
mutations and to assess the effect of sulphonylurea treatment.
Method: Direct sequencing of the ABCC8 gene. Trial of
sulphonylurea treatment. Results: Family 1: a boy presented
with TNDM at the age of 12 days with glycaemia of 25mmol/l (BW
2240g at 35 weeks gestation). Genetic analysis revealed mutation
F132V in ABCC8 in this patient. Although this mutation had been
previously described in a case of Permanent NDM unresponsive to
sulphonylurea (Klupa et al., Clinical Endocrinology, 2009), we
performed test with glibenclamide with C-peptide increase (63 to
502 pmol/l). The boy was then successfully treated with gliclazide
which could be stopped at the age of 5 weeks. The same mutation
was indentiﬁed in his mother having diabetes since the age of 13
years. She was treated with insulin pump and after her son’s
diagnosis she was started on gliclazide which let to signiﬁcant
insulin dose reduction. Family 2: a girl presented with TNDM
immediately after birth with glycaemia of 30 mmol/l (BW 1530 g
at 37 weeks gestation). Novel mutation R933Q in ABCC8
was identiﬁed and the response to glibenclamide was positive
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Guangzhou, China; bSun Yat-sen Memorial Hospital, Guangzhou,
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Background: Growth failure and abnormal plasma glucose
level are common in patients with thalassemia major (TM), which
are usually due to iron overload after repeated blood transfusion.
Patients after successful bone marrow transplantation (BMT) will
be free from further blood transfusion and thus spared from
complications of iron overload. This study aimed at determining
the incidence of abnormal glucose level in TM patients and
studying the height difference between the TM patients who
underwent BMT and who did not. Objective and hypotheses:
The ‘BMT group’ consisted of 19 patients with TM who had
undergone BMT and were followed up for at least two years. 54
TM patients of similar age who did not undergo BMT were
recruited as the ‘non-BMT group’. Method: The age at BMT,
present age, weight, height, height standard deviation score (SDS)
and weight SDS values, serum ferritin (SF), the fast blood glucose
and insulin level were evaluated. Results: The mean age was
10.3G3.6 years and transplantation age was 6.29G3.4 years. The
SF of the BTM was lower than the non-BTM group (PZ0.002).
The height SDS score in BTM was found better than the non-BTM
(PZ0.039). There were no statistical differences in fast blood
glucose and insulin level between two groups. 15.79% (3/19) of
BTM patients had insulin resistance, while it was 14.81% (8/54) in
non-BTM group (PZ1). None of the BTM had impaired fast
glucose (IFG) or diabetes mellitus (DM). While in non-BTM
group, the prevalence was 18.5% (10/54) and 3.7% (2/54)
respectively (PZ0.029). Conclusion: Allogeneic BTM may
improve short stature of TM patients. Although BMT did not
alter the abnormal glucose status of TM completely, it prevented
this disease from exacerbating. The patients should be followed up
regularly after transplantation.
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A Rare Form of Insulin Resistance with
Pseudoacromegaly
Stephen Stone, Jennifer Wambach, F. Sessions Cole, Daniel Wegner,
Fumihiko Urano
Washington University School of Medicine, St. Louis, Missouri,
USA

Background: Insulin resistance occurs in a variety of common
endocrine disorders including obesity, type 2 diabetes, polycystic
ovarian syndrome, and metabolic syndrome. Additionally, rare
syndromes exist that result in extreme insulin resistance. These
conditions help contribute to our knowledge of the mechanisms of
insulin signalling and resistance. Objective and hypotheses: We
report a case of a 12 year old female presenting to endocrinology
clinic for evaluation of new onset diabetes. She was found to have
extremely tall stature, acanthosis nigricans, severe hirsuitism,
obesity, and acromegaloid features. We hypothesized that she had
a syndrome of growth hormone excess resulting in acromegaly,
tall stature, insulin resistance, and diabetes. Method: The patient
underwent non-fasting blood work as well as a 2 h oral glucose
tolerance test (OGTT) measuring growth hormone and insulin.
The patient and her ﬁrst-degree relatives underwent whole exome
sequencing. Results: The patient had normal levels of IGF-1.
However she was noted to have extremely elevated insulin level
(1279 mIU/ml) postprandially. She also had evidence of biochemical hyperandrogenism with an elevated free testosterone
(16 pg/ml). The patient had a bone age of 14 years. Therefore her
predicted adult height was 1.83 m (C3.23 SDS). She then
underwent a 2-h OGTT. After ingesting 75 g oral glucose solution,
her growth hormone level was undetectable at 90 min. However,
her fasting insulin level was 27.7 mIU/ml. The subsequent levels
were 752, 799, 488, and 390 mIU/ml at 30, 60, 90, and 120 min
respectively. Whole exome sequencing identiﬁed potential genetic
causes. Conclusion: We report a novel case of a 12 year old
patient with tall stature, acromegaloid features, normal growth
hormone secretion, and severe postprandial insulin resistance.
This condition, insulin mediated pseudoacromegaly, is poorly
represented in the medical literature. We hypothesize that this
condition is caused by genetic factors. Whole exome sequencing
has been performed to reveal the molecular pathogenesis
underlying this condition.

P1-P232

Extrahepatic Biliary Atresia in Combination with
Toxic Cholestasis Due to Glibenclamide in a Case of
Neonatal Diabetes
Thomas Kapellena, Gunter Flemminga, Heike Bartelta,
Robin Wachowiakb, Wieland Kiessa
aHospital
bHospital

for Children and Adolescents, Leipzig, Germany;
for Pediatric Surgery, Leipzig, Germany

Background: More than 20 gene loci are known to cause
monogenic neonatal diabetes today. A deﬁnite mutation can be
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found in 65–70% of all cases. Mutations in the ATP sensitive
potassium channel can frequently be treated by sulfonylurea.
Glibenclamide is on of the drugs known to inhibit the bile salt
export pump (BSEP). However most drug induced cholestasis
cases are reported in adults. Objective and hypotheses:
Glibenclamide is used frequently to treat neonates with monogenic
diabetes. To date there is no case of drug induced cholestasis
reported in neonates. Extrahepatic biliary atresia seems to develop
either intrauterine but in some cases even after birth. Causing
factors are not known exactly. We hypothesize that the
coincidence of extrahepatic biliary atresia in a patient treated
with glibenclamide because of neonatal diabetes could be partially
explained by drug induced cholestasis. Method: We report about
a boy with neonatal diabetes due to a KCNJ11 missense mutation
diagnosed in the age of 2 weeks. Results: Glibenclamide was
started with very low doses (0.0125 mg/kgKG) immediately after
diagnosis. Cholestatic icterus developed with age of 9 weeks.
Glibenclamide was stopped immediately. Liver biopsy showed
signs of extrahepatic cholestasis but also possible toxic signs. There
was no improvement with conservative treatment. Intraoperative
exploration and cholangiography showed an extrahepatic billary
atresia. Biliodigestive anastomosis with Y-Roux (Kasai) was
established by the pediatric surgeons. Diabetes is in remission at
the moment. Cholestasis has completely recovered. Conclusion:
Cholestasis due to glibenclamide has to be taken into account
when treatment is initiated in neonates with monogenic diabetes.
Therefore we would recommend to monitor cholestatic parameters in a certain algorithm.
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Higher-Than-Conventional Subcutaneous Regular
Insulin Doses Following Diabetic Ketoacidosis are
Associated with Better Short-term Glycemic Control
Ozlem Baga, Selma Tunca, Ozlem Nalbantoglua, Cigdem Ecevita,
Aysel Ozturka, Behzat Ozkana,b, Korcan Demira,c
aDr Behcet Uz Children’s Hospital, Izmir, Turkey; bMedeniyet
University, Istanbul, Turkey; cDokuz Eylul University, Izmir, Turkey

Background: While some guidelines recommend 0.5–
1.0 units/kg per day of subcutaneous insulin following resolution
of diabetic ketoacidosis (DKA), up to 2 units/kg/day are used in
various centers. Objective and hypotheses: To test the
hypothesis that higher initial insulin doses would be more efﬁcient
during ﬁrst 48 h of subcutaneous insulin therapy after DKA in
cases with new-onset type 1 diabetes. Method: Records of patients
presented with DKA in the last 3 years (nZ76, median (25th–75th
percentile) ageZ10.0 (6.0–12.0) years, M/F:44/32) were reviewed.
Patients given high-dose subcutaneous regular insulin
(R1.0 units/kg per day) constituted Group 1 (nZ46, median
doseZ1.39 (1.02–1.47)) while those treated with conventionaldose (!1.0 units/kg per day) constituted Group 2 (nZ30, median
doseZ0.90 (0.82–0.95)). Clinical and laboratory data were
collected and analyzed. Results: Groups were similar regarding
age, gender, pubertal status, HbA1c, insulin dose administered for
DKA, and blood glucose levels at the start of subcutaneous insulin

Poster Presentations

treatment. Median and minimum blood glucose levels of Group 1
in the ﬁrst 48 h were signiﬁcantly lower than that of Group 2 (230
(198–270) vs 266 (221–315), PZ0.008 and 102 (85–151) vs 129
(105–199), PZ0.043, respectively). The number of patients who
experienced hypoglycemia (!70 mg/dl) were similar (Group 1, 7
(15.2%) vs Group 2, 2 (6.7%), PZ0.469) and none had severe
hypoglycemia. In Group 1, ratio of blood glucose levels in the
target range (100–200 mg/dl) were higher and the number of
measurements O200 mg/dl were lower compared to Group 2
(PZ0.014 and PZ0.004, respectively). Subcutaneous insulin doses
(units/kg per day) administered in second day in both Group 1
(1.48 (1.19–1.71) and Group 2 (1.05 (0.97–1.17)) were signiﬁcantly
higher compared to starting doses (P!0.001 for both). Glycemic
variability indices were similar among the groups. Conclusion:
After resolution of DKA, a dose of 1.0–1.5 u/kg per day regular
insulin is associated with better glycemic control without increased
risk of hypoglycemia.

and HOMA2-B (PZ0.0000039) and also lower HOMA2-S
(PZ0.0002) were observed among participants with overweight/
obesity comparing to children with normal body weight. In the
study group a correlation of HOMA2-IR and SD of the birth
weight was found (RsZ0.28, PZ0.049). In children exposed to
GDM the correlation of fasting insulin level, HOMA2-IR,
HOMA2-B and mother’s (pre-pregnancy and current) BMI was
observed. Conclusion: Children exposed to gestational diabetes
in utero, in spite of similar prevalence of overweight/obesity
comparing to their non-exposed peers, could have higher risk of
glucose intolerance and diabetes mellitus in future. Towards
observed decreased insulin sensitivity and compensatory increase
in insulin secretion, prevention of overweight and obesity in this
group seems to be essential.

P1-P235
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Assessment of Selected Carbohydrate Parameters in
Children Exposed to Gestational Diabetes in utero
Malgorzata Wilka, Anita Horodnicka-Jozwaa, Piotr Moledab,
Elzbieta Petriczkoa, Krzysztof Safranowc, Hanna Chojnackad,
Elzbieta Gawrychd, Alicja Walczake, Mieczyslaw Walczaka
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Diseases and Cardiology of the Developmental Age, Pomeranian
Medical University, Szczecin, Poland; bDepartment of Diabetology
and Internal Medicine, Pomeranian Medical University, Police,
Poland; cChair of Biochemistry and Medical Chemistry, Pomeranian
Medical University, Szczecin, Poland; dDepartment of Pediatric
Surgery and Oncology, Pomeranian Medical University, Szczecin,
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Background: Children exposed to gestational diabetes
mellitus (GDM) in utero have higher risk of development of
glucose intolerance and diabetes mellitus. Objective and
hypotheses: The study was undertaken to assess the selected
carbohydrate parameters in children exposed to gestational
diabetes in utero. Method: 50 children exposed to gestational
diabetes were compared with 46 control subjects. Anthropometric
parameters of a newborn were obtained from the medical records.
In all participants height, body mass, waist and hip circumferences
were measured; BMI, WHR and WHtR were calculated. Values of
fasting glucose, insulin, C-peptide and HbA1c were measured and
HOMA2-IR, HOMA2-S, HOMA2-B were calculated. In obese
children (BMI R95th percentile) OGTT was performed. Mothers’
pre-pregnancy and current BMI was calculated. Results: The
prevalence of overweight/obesity in the study group was 38%, in
the control group 41% (PZ0.19). Higher fasting glucose level
(PZ0.02) and HbA1c (PZ000004) were found in the study group
comparing to the control. In children exposed to GDM in utero a
positive correlation of fasting insulin and WHR (RsZ0.31,
PZ0.028) as well as signiﬁcantly lower HOMA2-B (PZ0.03)
were observed. In the study group higher HOMA2-IR (PZ0.0002)
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The Genetic Causes and Phenotypic Characteristics of
Egyptian Patients with Neonatal Diabetes Mellitus
Rasha Elkaffasa,b, Noha Musac, Elisa De Francod, Hanan A Madanib,
Yomna Shaalanc, Rania M.H. El-Kaffasc, Mona Hassanc,
Mona Hafezc, Badawy El Kholib, Sarah E Flanagand, Sian Ellardd,
Khalid Hussaina
aInstitute of Child Health, UCL, London, UK; bChemical Pathology
Department, Cairo University, Cairo, Egypt; cPediatrics Department, Cairo University, Cairo, Egypt; dInstitute of Biomedical and
Clinical Science, University of Exeter Medical School, Exeter, UK

Background: Neonatal Diabetes Mellitus (NDM) is a rare
form of monogenic diabetes that typically presents during the ﬁrst
6 months of life. Its prevalence is about 1:100 000 live births;
however it may rise up to 1:29 000 in highly consanguineous
populations. Mutations in 22 different genes are reported; with the
most common cause being potassium channel subunit gene
(KCNJ11/ABCC8) mutations. However, causative mutations
among consanguineous populations seem to differ. Studies on
NDM in these populations are still limited. Objective and
hypotheses: Our aim was to identify the causative mutations
among a group of Egyptian patients with NDM and to describe
their clinical phenotypes. Method: The study was performed on
16 Egyptian patients with NDM onset at or before the age of 6
months who attended the Diabetic Endocrine and Metabolic
Paediatric Unit (DEMPU) at the Children’s Hospital of Cairo
University in Egypt. Sanger sequencing was undertaken for the
common causative genes (KCNJ11, ABCC8, INS and EIF2AK3) as
a ﬁrst test, followed by targeted next generation sequencing for the
remaining known genes. Results: Mean age of onset of NDM was
2.6 months, 10/16 were born from consanguineous parents and
11/16 presented with diabetic ketoacidosis. Eight mutations have
been detected so far; only 4/16 patients had potassium channel
gene mutations: two in KCNJ11 and two in ABCC8. One
homozygous GCK gene mutation was detected. A chromosome
6q24 methylation defect was detected in one patient with transient
NDM, a homozygous EIF2AK3 mutation was detected in one
patient with Wolcott Rallison syndrome and a homozygous
SLC19A2 mutation was detected in a patient with Thiamine

217

Responsive Megaloblasic Anaemia syndrome. Conclusion:
Potassium channel subunit gene mutations are not common
among the studied group. Further studies are required to
determine common mutations among the Egyptian population.

P1-P236

Does Adherence to a High HbA1c Policy Improve
Outcomes in a Paediatric Diabetic Clinic Population?
Rachel Beckett, Noina Abid
Royal Belfast Hospital for Sick Children, Belfast, Northern Ireland,
UK

Background: Poor glycaemic control, indicated by a high
HbA1c level, increases the risk of developing complications of
type 1 diabetes. It is, therefore important to reduce HbA1c levels
aiming for the new target outlined by NICE (2015) of
48 mmol/mol. To try and improve HbA1c levels in patients
attending a large urban diabetic clinic a policy was developed,
targeting patients with an HbA1c level of 64 mmol/mol or higher.
Objective and hypotheses: To assess whether the policy was
implemented correctly and if it was effective in reducing HbA1c
levels. Method: A computer database search was made of patients
with a latest HbA1c of O57 mmol/mol. Patients without type 1
diabetes or diagnosed within 1 year, those with a ﬁrst high HbA1c
within 6 months and those who had not had a high HbA1c over
the past year were excluded. The database was reviewed over
1 year, recording HbA1c levels, appointments, telephone calls and
hospital admissions. Results: 138 patients were identiﬁed but 39
excluded, leaving 99 patients. Average initial HbA1c was
76 mmol/mol. 72.7% were offered 100% of appointments as
recommended. Patients with initial HbA1c of O86 mmol/mol
were most likely to have a lower Hba1c after 1 year (76% vs 50% of
HbA1c of 64–75 mmol/mol) but were more likely to not attend
appointments (2.76 missed appointments/patient/year vs 1.79). Of
the patients with HbA1c of 64–75 mmol/mol those who had no
telephone calls had a smaller increase in HbA1c than average (0.46
vs 1.23) and those with 100% attendance had an average decrease
in HbA1c of 0.69. Elective hospital admission led to reduction in
HbA1c at 3 months (97.5–82.25 mmol/mol) but an increase to
95.14 at 6 months. Conclusion: 100% clinic attendance is linked
to lower HbA1c, hospital admission reduces HbA1c in the short
term only, but telephone calls did not lead to lower HbA1c.

Background: Children at type 1 diabetes (T1DM) diagnosis
can develop ketoacidosis (DKA), a life-threatening condition,
which is most frequently associated with the onset of diabetes in
children aged !5 years. Aims and objectives: We studied the
prevalence of DKA at T1DM diagnosis and the frequency of partial
remission (PR) in children from Wielkopolska province, Poland.
Method: The cohort comprised 735 children aged 0–18 years with
newly diagnosed T1DM. Clinical and biological features were
collected at diagnosis and during follow-up. DKA was deﬁned as
blood pH !7.30. To conﬁrm autoimmune diabetes origin typical
autoantibodies were tested. Questionnaire on diabetes was
completed by children’s parents. PR was deﬁned using the
insulin-dose-adjusted A1C deﬁnition. P value !0.05 was
considered signiﬁcant. Results: DKA was diagnosed in 36.0% of
patients: 12.9% had mild form, while 14.5% and 8.7% moderate
and severe, respectively. In children aged 0–4, 5–9, 10–14 and
15–18 years DKA was present in 48.5, 34.7, 31.4 and 28.2%,
respectively. In individuals aged !4 years DKA occurred
signiﬁcantly often (PZ0.001). The highest severe DKA frequency
was associated with symptoms’ duration (O28 days) (PZ0.014)
and diabetes misdiagnosis (PZ0.001). ZnT8 autoantibody was
detected signiﬁcantly often in children with DKA (PZ0.44).
Children with DKA had higher levels of blood ketones
(PZ0.0001), HbA1C (PZ0.0004), blood glucose (PZ0.00001)
and lower levels of insulin (PZ0.0001), c-peptide (0.0001). In the
ﬁrst year after diagnosis PR occurred in 62% patients. Individuals
with DKA had lower PR incidence (24% vs 76% without DKA).
Conclusion: The prevalence of DKA is high in children from
Wielkopolska. Children aged !4 years have the greatest risk of
developing ketoacidosis. The highest frequency of severe DKA is
related to symptoms’ duration and diabetes misdiagnosis. ZnT8
autoantibodies are associated with the worst general condition at
the time of diagnosis.

P1-P238

Correction of Carnitine Deﬁciency in Children with
Recent Onset Type 1 Diabetes
Anne Laure Castella, Cécile Bibala, Pauline Gaignardb, Gianpaolo De
Filippoa, Pierre Bougnèresa
aPediatric Endocrinology, Bicêtre, France; bBiochemistry, Bicêtre,
France
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The Prevalence of Diabetic Ketoacidosis in Children
with New-Onset Type 1 Diabetes Mellitus
Elzbieta Niechciala, Anna Gertig-Kolasaa, Izabela Krzysko-Pieczkaa,
Bogda Skowronskaa, Witold Stankiewicza, Michal Michalakb,
Piotr Fichnaa
aDepartment of Pediatric Diabetes and Obesity, Poznan University
of Medical Sciences, Poznan, Poland; bDepartment of Informatics
and Statistics, Poznan University of Medical Sciences, Poznan,
Poland
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Background: Carnitine deﬁciency (CD) has been reported in
children at time of type 1 diabetes (T1D) diagnosis. By impairing
free fatty acid ß-oxidation in liver, muscle mass and pancreatic ß
cells, CD might impair glucose homeostasis and residual insulin
secretion. We postulate that reversed of these FAO defects may
help regenerate a healthier ß cell mass and increased the diabetes
honeymoon duration. Objective: Evaluate the effects of carnitine
supplementation during the ﬁrst months following the diagnosis
of childhood T1D. Patients: 24 children chosen at random at
diagnosis of T1D (age 3–16 years, with positives antibodies) were
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assigned to carnitine supplementation (“carnC”) with 100 mg/k
carnitine per day. They were compared to 25 non-treated children
(“carn-”). Severe ketoacidocetosis at diagnosis excluded. Noncompliance was excluded by an elevation of plasma carnitine in
“carnC” group compared to “carnK” group during the follow up.
Results: Children of the “carnC” and “carnK” groups were
comparable at diagnosis for duration of nycthuria, weight loss,
HbA1c, C peptide, pH, sexe, age. At diagnosis, the mean plasma
carnitine level for all patients was 32.7 mmol/l (min:18–max:47)
(normal values: 43–65 mmol/l). At 3–4 months, HbA1c was 6.7%
in “carnC” and 6.5% in “carnK”, with insulin doses 0.7U.K.d and
0.6U.k.d respectively. C peptide was 0.1–1.8 in “carnC” and
0.3–3.5 mg/l in “carnK” (NS). Gained weight was 11% of initial
body weight in the two groups. Conclusion: CD at T1D diagnosis
is conﬁrmed. No change was observed between the two groups
during the ﬁrst 3 months after the diagnosis of T1D. A longer
follow up is necessary to see if carnitine suplementation could
increase remission duration and magnitude in T1D.

GLUD1 variant. No malformations were visible. No structural
anomalies were identiﬁed on the brain MRI done on day of life 10.
Conclusion: This newborn had a 50% risk to inherit CHI and was
exposed to diazoxide in utero. Diazoxide passes the placenta and
fetal concentration is supposed to be the same as in the mother.
Intravenous diazoxide has been used in pregnant women for its
hypotensive action with risks of placental hypoperfusion, fetal
death and neonatal hyperglycemia. We did not ﬁnd such adverse
effects; however the newborn presented with IUGR, which could
be secondary to maternal hypoglycemia or to a direct effect of
diazoxide. No structural brain anomalies attributable neither to
teratogenicity of diazoxide nor to IUGR were observed, however
this child is at risk of neurodevelopmental impairment.

P1-P240

Effect of Vitamin D Supplementation on Lipid Proﬁle
in Vitamin D Deﬁcient T1D Patients with Dyslipidemia
Mona Hafeza, Noha Musaa, Sahar Sharafb, Nehal Abdel Wahaba
aDiabetes,
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Fetal Growth Restriction Due to Maternal Congenital
Hyperinsulinism Associated with a Novel Variant in
GLUD1 and Intrauterine Diazoxide Exposure
Mirjam Dirlewangera, Philippe Kleea, Emmanuelle Ranzab,
Giacomo Gastaldic, Michel Boulvaind, Valerie M Schwitzgebela
aPediatric Endocrine and Diabetes Unit, Children’s University
Hospital, Geneva, Switzerland; bService of Genetic Medicine,
University Hospitals, Geneva, Switzerland; cService of
Endocrinology, Diabetes, Hypertension and Nutrition, University
Hospitals, Geneva, Switzerland; dDepartment of Gynecology and
Obstetrics, University Hospitals, Geneva, Switzerland

Background: Congenital hyperinsulinism (CHI) is a rare
disease mostly due to loss-of-function mutations of the ABCC8 or
KCNJ11 genes, encoding the two subunits of the KATP channel.
Gain-of-function mutations in glutamate dehydrogenase 1,
encoded by the GLUD1 gene, are the second most common
cause of CHI. Objective and hypotheses: The majority of
patients with a GLUD1 CHI respond to diazoxide, but little is
known about the consequences of fetal diazoxide exposure.
Method: We report the neonatal outcome after fetal diazoxide
exposure (50 mg t.i.d) and maternal CHI. Results: Whole exome
sequencing with bioinformatical targeted analysis of 10 genes
known to cause CHI (ABCC8, KCNJ11, GLUD1, GCK, HADH,
HNF1A, HNF4A, SLC16A1, UCP2, CDKN1C) revealed a maternal
novel heterozygous missense GLUD1 variant c.1496GOT;
p.(Gly499Val), predicted to be pathogenic. The baby was born
by cesarean section at 40 weeks of gestation with intrauterine
growth restriction (IUGR), birth weight 2300 g (!K2 S.D.), length
46 cm (!K2 S.D.), head circumference 32.5 cm (!-2 S.D.). The
genetic analysis showed that he was not carrying the maternal
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Endocrine and Metabolism Pediatric Unit, Cairo
University, Cairo, Egypt; bDepartment of Chemical Pathology,
Cairo University, Cairo, Egypt

Background: It was suggested that vitamin D has both direct
and indirect effects on modifying the lipid proﬁle in patients with
diabetes through its regulatory action that increases the activity of
lipoprotein lipase in adiposity. Objective and hypotheses: To
detect the relationship between serum 25(OH) D and lipid proﬁles
in patients with T1D and dyslipidemia and to study the effect of
vitamin D supplementation on lipid proﬁles of vitamin D deﬁcient
T1D patients with dyslipidemia. Method: This cohort study
included 50 patients with T1D and dyslipidemia with history of
T1D more than 2 years. Vitamin D level was assessed and patients
were divided accordingly into two groups: 20 patients with vitamin
D sufﬁciency and 30 patients with vitamin D deﬁciency who were
allocated to vitamin D3 supplementation in a dose of 4000 IU/day
for 4 months, then lipid proﬁle was re-evaluated for both groups.
Results: The mean age of the studied patients was 12.56G3.53
years, 25(OH)D levels ranged from 0.1 to 62 ng/ml with a mean of
25.95 ng/ml. There was no signiﬁcant correlation between vitamin
D level and different studied parameters (age, diabetes duration,
hypoglycemia frequency, DKA frequency, insulin dose, HbA1c,
thyroid functions and lipid proﬁle) within the study group
(PO0.05). When patients with vitamin D deﬁciency were
compared to those with normal levels, no signiﬁcant difference
was found except in family history of coronary heart disease
(PZ0.036) and free T4 (PZ0.035). After 4 months of vitamin D
supplementation for those with vitamin D deﬁciency, the mean
difference (at 0 & 4 months) in HbA1c and LDL between the two
groups was statistically signiﬁcant (PZ0.04 & 0.02 respectively).
Conclusion: Vitamin D deﬁciency was highly prevalent in
patients with T1D. There was no signiﬁcant correlation between
25OHD levels and lipid proﬁle. Vitamin D supplementation for
4 months had a signiﬁcant lowering effect on LDL.

219

P1-P241

Renal Functional Reserve in Children with Type 1
Diabetes
Vera Zdravkovica,b, Silvija Sajica,b, Darija Stefanovicb, Maja Jesica,b,
Mirjana Cvetkovica, Mirjana Kostica,b, Dusan Paripovica,b,
Vladislav Bojica, Amira Peco Antica,b
Children’s Hospital, Belgrade, Serbia; bSchool of
Medicine, University of Belgrade, Belgrade, Serbia
aUniversity

Background: Early detection of diabetic nephropathy is of
great importance. Renal functional reserve (RFR) is the difference
between glomerular ﬁltration rate (GFR) in basal conditions and
GFR after a protein meal. Objective: To examine renal functional
reserve in children with type 1 diabetes mellitus (T1D) in order to
detect diabetic nephropathy at early stage. Method: Case control
study included patients with duration of T1D more than 3 years,
older than 10 years and normal microalbuminuria. We measured
creatinine clearance, cystatin C and calculated RFR after a protein
meal (PM) challenge. Study group consisted of 20 patients and
control group included 16 children with T1D, who did not give a
consent for oral (PM) load. GFR was calculated and 24 hour
ambulatory blood pressure was performed in all patients. Results:
Baseline clinical characteristics did not differ between those two
groups. Mean age was 15.3G2.2, duration of diabetes 6.8G3.3
years, insulin dose 1.0G0.3 U/kg per day, HbA1c was 8.4G1.8%
and GFR was 121.6G26.2. None of patients were hypertensive, but
76.5% were non-dippers. Mean serum creatinine levels and
creatinine clearance were within normal values before and after
a (PM). Average serum cystatin C was elevated before and after a
(PM) and was 1.03G0.56 and 0.37G0.94 mg/l, respectively. Mean
RFR was K0.13G9.6% and was reduced in all patients.
Conclusion: Although this was a pilot project and the sample
size was small, all patients had reduced RFR. Poor metabolic
control might be the reason but all patients were normotensive and
had normal microalbuminuria. Those results imply that we need
to look for new markers of early nephropathy.

complications. Objective and hypotheses: The aim of current
work is to reveal the potential connection between dyslipidemias
and NAFLD. Method: 120 type 1 diabetic children were included
in the investigation with mean age-11.5G1.4, male/female ratio64/56. Total cholesterol, triglycerides, VLDL, LDL, HDL, HbA1c
levels were measured, and USG examination was performed.
Results: 60% of children found to have NAFLD, only 6.9% from
which developed hypertriglyceridemia, 12.5%- increased LDL
levels. No signiﬁcant connection has been found between
quantitative dyslipidemias and NAFLD (PO0.05). But, interestingly, in 47.2% of diabetic patients with NAFLD increase in VLDL
was found versus to 2.1% of patients without NAFLD (P!0.05).
Dyslipidemias and NAFLD exhibited not signiﬁcant connection
with HbA1c O8%–10.8% and 33.3% from total, respectively
(PO0.05). Conclusion: It is assumed that poor glycemic control
probably has impact on dyslipidemia and NAFLD development,
but is not the only pathway. Some qualitative abnormalities of
potentially atherogenic lipoproteins are found in diabetic
children. Thus, measurement of only HDL, LDL, cholesterol
and triglycerides is not enough informative for early prognosis
of later atherogenic and cardiovasvular risks. NAFLD seems to
have higher predicting role in development of qualitative but
not quantitative dyslipidemias. However, the precise consequences of these qualitative lipid changes and NAFLD on the
duration and complications of type 1 diabetes should be
evaluated profoundly.

P1-P243

Associated and Familial Autoimmunity
in Children and Adolescents with Type 1
Diabetes Mellitus
Martha Papadopouloua, Dimitra Kallinikoua, Maria Lourakia,
Aspasia Foteinoub, Kyriaki Karavanakia
aDiabetic Clinic, Second Department of Pediatrics, “P.&A.
Kyriakou” Children’s Hospital, Athens University, Athens, Greece;
bHormone Laboratory, “P.&A. Kyriakou” Children’s Hospital,
Athens, Greece
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The Prognostic Role of Non-alcoholic Fatty Liver
Disease in Children with Type 1 Diabetes Mellitus
with and without Dyslipidemias
Lusine Navasardyan
Yerevan State Medical University, Yerevan, Armenia

Background: Recently it is shown that the clinical manifestation of non-alcoholic fatty liver disease (NAFLD) is not
related only to liver, but also to cardiovascular complications and
mortality. Nowadays there is growing evidence that dyslipidemia
and NAFLD association is multisystemic disease, affecting other
systems and regulatory pathways. Furthermore, diabetes mellitus
worsens the risk of later chronic cardiovascular and atherogenic
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Background: Type 1 Diabetes Mellitus (T1DM) often coexists
with other autoimmune diseases, either individually or as a part of
polyendocrine syndrome (APS I-III). It is frequently associated
with autoimmune thyroid, celiac, gastric and Addison’s disease.
In the families with T1DM patients frequently coexist different
autoimmune diseases (familial autoimmunity). Objective and
hypotheses: Evaluating the frequency of associated and familial
autoimmunity in T1DM patients and predisposing factors.
Method: We studied 93 T1DM children and adolescents
(boys/girls: 44/49) with a meanGS.D. age of 12.5G4.7 years
(range: 1.5–18 years), disease duration 4.7G4.0 years and age at
T1DM diagnosis 8.0G3.5 years. The following autoantibodies
were recorded: a) celiac disease: against tissue transglutaminase
(anti-tTG-IgA) and endomysium (anti-EMA-IgA and IgG),
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b) Hashimoto thyroiditis (HT): against thyroid peroxidase (antiTPO) and thyroglobulin (anti-Tg), c) autoimmune gastritis: against
gastric parietal cells (APCA), d) Addison’s disease: against adrenal
cortex (ACA). Results: Double autoimmunity was found in 25/93
patients (26.9%) and triple in 6/93 (6.5%). HT was diagnosed in
20 (21.5%) patients, celiac disease in 11 (11.8%), autoimmune
gastritis in 5 (5.4%) and psoriasis in one patient (1.0%). Familial
autoimmunity was present in the families of 46% patients: HT in
32 (34.4%), T1DM in 17 (18.3%), gastritis in 2 (2.1%), multiple
sclerosis 2 (2.1%), while celiac disease, Myasthenia Gravis
and psoriasis occurred in 1 relative (1.1%) each disease. The
appearance of associated autoimmunity was not correlated
with gender (boys 12/44 (27.3%) vs girls 21/49 (42.8%),
PZ0.088) and the age at T1DM diagnosis (!5 years: 10
(45.5%) vs O/5 years: 17 (30.3%), PZ0.290). Conclusion:
Associated autoimmunity is quite common (33.3%) among
T1DM children and adolescents, with Hashimoto’s thyroiditis
being the most frequent, followed by celiac disease. Familial
autoimmunity was observed in 46% of patients, with HT and
T1DM being the most frequent. It is therefore necessary the
regularly assess children with T1DM for associated autoimmunity and look for familial autoimmunity.

CYP (201 males); 250 were on multiple daily insulin regimen, 102
on continuous subcutaneous insulin infusion (CSII) and 19 on
twice-daily insulin regimen. Mean of variablesGS.D. was – Age at
diagnosis: 7.55G3.9 years; BMI SDS 0.62G1.02; TDI 0.91G0.36;
HbA1c 68G17; TC 4.4G0.84 mmol/l; TC/HDL-C ratio 2.94G
0.86; LDL 2.18G0.77 mmol/l; TG 1.11G0.73 mmol/l. 93 CYP
were prepubertal, 170 pubertal and 107 post-pubertal. There was
signiﬁcant positive correlation between TC and HbA1c (rZ0.3,
PZ0.002) and between TC/HDL-C ratio and HbA1c (P!0.001).
Total daily insulin (P!0.001) and duration of diagnosis (PZ0.02)
were signiﬁcantly associated with higher TC/HDL-C ratio.
Multivariable regression analyses of factors affecting TC, LDL,
TG, TC/HDL-C ratio (BMI SDS, pubertal status, HbA1c, duration
of diagnosis and TDI) showed that HbA1c was an independent
factor affecting TC (P!0.001), TG (PZ0.01), LDL (PZ0.04) and
TC/HDL-C ratio (P!0.001). TDI was also an independent factor
affecting LDL (PZ0.02) and TC/HDL-C ratio (PZ0.005), and
BMI SDS was an independent factor affecting TC/HDL-C ratio
(PZ0.008). Conclusion: There was a signiﬁcant relationship
between poor glycaemic control and higher TC levels and
TC:HDL-C ratio. HbA1c was an independent factor affecting
TC, TC:HDL-C, LDL and TG. Poor glycaemic control increases
the risk of diabetes dyslipidaemia in CYP with T1DM.

P1-P244

Factors Affecting Dyslipidaemia in Children and
Young People with Type 1 Diabetes Mellitus:
A Multicentre Study

P1-P245

Swathi Upadrastaa, Jude Josephb, Omolola Ayoolac,
Surendran Chandrasekarand, Sze May Nge

Abstract withdrawn.

aCountess of Chester Hospital NHS Foundation Trust, Chester,
Cheshire, UK; bWirral University Teaching Hospital
NHS Foundation Trust, Wirral, Merseyside, UK; cLancashire
Teaching Hospitals NHS Foundation Trust, Preston, Lancashire,
UK; dEast Cheshire NHS Trust, Macclesﬁeld, Cheshire, UK;
eSouthport and Ormskirk Hospital NHS Trust, Ormskirk,
Lancashire, UK

Background: Diabetic dyslipidaemia is characterized by high
triglycerides (TG), low HDL cholesterol (HDL-C) and the
presence of small, dense LDL. The UK National Paediatric
Diabetes Audit (NPDA) 2013/14 reported that 16.1% of children
and young people (CYP) with type 1 diabetes mellitus (T1DM)
have a total cholesterol (TC) of R 5 mmol/l. TG, LDL and
TC-HDL-C were not reported in the NPDA. The signiﬁcantly high
prevalence of hypercholesterolemia in CYP with T1DM is
concerning. Objective and hypotheses: To evaluate the factors
associated with dyslipidaemia in CYP with T1DM. Method: We
examined TC, LDL, TG, TC/HDL-C ratio, BMI SDS, mean HbA1c
over 12 months (mmol/mol), duration of diagnosis, pubertal status
and total daily insulin requirement (TDI) in units/kg/day of CYP
with T1DM between 2014 and 2015 in four paediatric diabetes
centres within the Northwest of England. Results: There were 371

55th Annual Meeting of the ESPE

P1-P246

Wolcott Rallison Syndrome due to a Novel Mutation
in EIF2AK3 Gene
Vikram Bhaskar, Chennakeshava Thunga, Soumya Tiwari
Kalawati Saran children’s Hospital, New Delhi, India

Background: Wolcott Rallison syndrome is a rare autosomal
recessive disorder, characterized by early onset diabetes, skeletal
dysplasia and growth retardation. Fewer than 100 cases have been
reported in literature. We report a case of Wolcott Rallison
syndrome caused by a novel mutation. Objective and
hypotheses: To report a novel mutation of EIF2AK3 gene,
which has never been reported previously. Method: Blood sample
of a suspected case of infantile diabetes, along with blood samples
of both her parents were sent to Royal Devon & Exeter NHS
foundation trust, England, for genetic studies. Sequence analysis of
EIF2AK3 gene was done. Analysis of exons 1, 6, 7, 9, 11, 14, 16,
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and 17 of the EIF2AK3 gene was done by Sanger sequencing.
Results: Index case was found to be homozygous for a novel
EIF2AK3 missense mutation, p.R1064Q. This mutation has never
been reported previously, and in silico evidence suggests that it is
likely to be pathogenic. Both of the parents were found to be
heterozygotes for this same mutation. Conclusion: The results of
genetic studies are consistent with the diagnosis of Wolcott
Rallison syndrome.

P1-P247

Which is the Best Site for Catheter Placement in
Young Children with Type 1 Diabetes (T1D) and CSII?
Maria Xatzipsaltia, Marina Vakakib, Konstantina Patounia,
Afroditi Kourtia, Lida Mentesidoua, Anna Choundalab,
Lela Stamoyannoua, Andriani Vazeoua
aDiabetes

Centre, A’ Department of Pediatrics, P&A Kyriakou
Children’s Hospital, Athens, Greece; bRadiology Department, P&A
Kyriakou Children’s Hospital, Athens, Greece

Background: Few data exist for young children regarding the
proper site for insulin catheter insertion for pump (CSII) users.
Objective and hypotheses: To evaluate the proper site for
catheter insertion in very young children (!8 year old) with T1D
and CSII. Method: The study comprised 10 children [7 females,
median age 4.43 years (range 2.3–7.18), median disease duration
1.65 years] with T1D who were on CSII. Ultrasound measurement
of subcutaneous (SC) depth at different sites where insulin catheter
was inserted was performed by a linear 9–15 Mz transducer.
Distance from the end of insulin infusion after a bolus to muscular
fascia was measured. Weight, height, BMI, waist and hip
circumference, upper arm and thigh mid circumference diameter
were measured. Skin folds at catheter insertion site were also taken.
All children used the 6 mm catheter. Results: The buttock (mean
1.56GS.D. 0.55 cm) and the side upper third of the thigh (SUTT)
(mean 1.49GS.D. 1.00 cm) were the sites with the deepest SC fat
compared with the upper (mean 0.39GS.D. 0.20 cm), the lower
(mean 0.60GS.D. 0.37 cm) abdomen, the front (mean 0.69GS.D.
0.16 cm) and back side (mean 0.96GS.D. 0.27 cm) of the arm
[buttock vs upper (P!0.0005) vs lower abdomen (PZ0.002) vs
front of the arm (PZ0.006) and SUTT vs upper (P!0.0005) vs
lower (PZ0.010) abdomen vs front of the arm (PZ0.024)]. The
distance from the end of insulin infusion to muscular fascia was
signiﬁcantly less in the abdomen compared with the buttock
(PZ0.020), reaching the muscular fascia in all children with the
abdominal catheter. BMI, waist circumference and skin folds were
not different between those with the distance of the bolus to fascia
!0.5 cm vs O0.5 cm. Conclusion: In very young children with
T1D and CSII the buttock and the SUTT are better sites for
catheter placement compared with the abdomen and the arm.
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GCK Mutations in Chinese MODY2 Patients: A Family
Pedigree Report and Review of Chinese Literature
Yu Ping Xiaoa,b, Hua Xu Xiaoc, Yan Lan Fanga, Li Qiong Jianga,
Chun Chena, Li Lianga, Chun Lin Wanga
aThe First Afﬁliated Hospital of Zhejiang University, Hangzhou,
China; bIntegrated Chinese and Western Medicine Hospital of
Zhejiang Province, Hangzhou, China; cThe First People’s Hospital of
Huzhou, Huzhou, China

Background: Maturity-onset diabetes of the young, type 2
(MODY2), caused by mutations in the glucokinase (GCK) gene is
rare in a Chinese population. Objective and hypotheses: We
report three Chinese families with MODY2 and sequenced the
GCK gene to ﬁnd novo mutation. Method: Three unrelated
Chinese families with MODY2 and pedigrees were investigated. In
Family 1, the proband was a 7-year-old girl with impaired fasting
glucose (IFG) and impaired glucose tolerance (IGT). Her mother
and maternal grandfather had IFG. In Family 2, the proband was a
boy who had diabetes mellitus at 11 years old. His sister had IFG.
His father and grandmother had diabetes mellitus at 22 years old
and 25 years old, respectively. In Family 3, the proband was a boy
who had IFG and IGT at 12 years old. His sister had diabetes
mellitus at eight years old. His father and grandfather had IFG
and/or IGT. The GCK gene was directly sequenced. Results:
Diabetes mellitus or IFG/IGT was found among three consecutive
generations in three families. One novel nonsense heterozygous
mutation in exon 5 (c.556 COT, p.Arg 186 Stop) was detected in
Family 1. Another novel frameshift mutation in exon 4 (c.367374dupTTCGACTA, p.Ile 126 fs) was found in Family 2. A
previously reported missense heterozygous mutation in exon 5
(c.571 COT, p.Arg 191Trp) was detected in Family 3.
Conclusion: A thorough investigation of the three Chinese
families with MODY2 revealed two novel mutations and one
known mutation. GCK gene sequencing helps in MODY2,
especially when there is uncertain IFG or IGT.

P1-P249

Autoimmune Limbic Encephalitis Associated with
Type 1 Diabetes Mellitus
Aylin Kilinc Ugurlua, Esra Dogera, Emine Demet Akbasa, Onur Akinb,
Ebru Arhanc, Aysun Bidecia, Orhun Camurdana, Peyami Cinaza
aGazi University Faculty of Medicine, Pediatric Endocrinology,
Ankara, Turkey; bGulhane Military Medical Academy Department
of Pediatric Endocrinology, Ankara, Turkey; cGazi University
Faculty of Medicine, Pediatric Neurology, Ankara, Turkey

Background: Limbic encephalitis (LE) is a neurological
disorder characterized with amnesia, seizures, personality changes.
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LE is usually considered as paraneoplastic disorder. Infections,
paraneoplastic disorders and autoimmunity should be considered
in LE etiology. Association of type 1 diabetes mellitus and LE is
very rare. Here in we report a patient who was diagnosed with
type 1 diabetes mellitus (T1DM) six months after LE occurrence.
Case: A 17-year-old boy was admitted to the emergency
department with amnesia and personality changes. Laboratory
tests of viral infections and autoantibodies were negative.
Fluorine-18 ﬂudeoxyglucose positron emission tomography and
electroencephalography revealed ﬁndings of LE. Despite negative
antibody results idiopathic LE was considered. Pulse steroid were
administered during 5 days. After steroid treatment symptoms
improved but hyperglycemia occurred on the third day of
treatment. His glycemia level reached 502 mg/dl. Concurrent
insulin level was 42 mIU/mL and C peptid level was 3.3 ng/ml.
Insulin infusion was administered. Hyperglycemia improved after
cessation of steroid treatment and he was considered as steroid
induced hyperglycemia. After discharge he was lost to follow up.
After 6 months he was diagnosed with LE he administered with
dyspnea and abdominal pain in emergency department. Laboratory ﬁndings were as follows: serum glucose 386 mg/dL, arterial
blood gas analysis (pH 7.1, HCO3 8.5 mmol/L), serum osmolality
285 mOsm/kg, glycated hemoglobin (HbA1c) 12.6%, insulin 1,8
(2.6-24.9) mIU/mL, C-peptide 0,3 (1.1-4.4) ng/mL, Islet cell antibody was positive, anti glutamic acid decarboxylase (anti-GAD)
was O2000 IU/ml (0-10). He was diagnosed with type 1 diabetes.
Patient’s spinocerebral liquid analyses revealed high anti-GAD
levels as etiology of LE. Conclusion: Type 1 diabetes mellitus and
LE pathogenesis are similar because of anti GAD antibodies. LE
are considered T1DM patient’s neurologic and psychiatry
symptoms occurrence.
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Type 1 Diabetes (T1D) Management with Few Blood
Glucose (BG) Measurements but Frequent Free
Adjustment of Treatment with Cell Phones or E-mails
Cécile Bibal, Anne Laure Castell, Brigitte Aboumrad,
Philippe Lucchini, Pierre Bougnères
Pediatric Endocrinology, Bicêtre, France

Background: Many children with type 1 diabetes (T1D) are
asked to measure blood glucose (BG) 4–6 times a day routinely to
adjust insulin dosages. There is no evidence though that such high
frequency is beneﬁcial to HbA1C or glycemic proﬁle, although this
is often claimed. Objectives: We challenged ‘the more BG
measurements, the better control’ dogma for alleviation of T1D
burden in child life and evaluation of HbA1C. Patients: During 3
years, we studied 100 children (aged 5–15 years with T1D O6
months) with HbA1C ! 9% at entry and no selection based on
socio-economic criteria. Users of insulin pumps were excluded.
Methods: Patients were asked to measure 20 BG monthly,
concentrated over a 10-day period chosen to be representative of
usual child’s life, including ﬁve measurements at four different
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times: 0730 h, 1200 h, 1630 h, 2130–2230 h, then get expert advice
through phone calls or e-mail at the end of the 10-day period.
Phone calls were handled by doctors (CB, ALC, PB) and
specialized nurses (BA, PL). Patients were seen at outpatient visits
every 3 months with HbA1c measurement and could give
‘emergency calls’ ad libitum. Results: Studied children measured
19G3 BG per month (instead of 120–180 with common
recommendations). Advices were about insulin doses, place and
timing of injections, diet, special events. Mean HbA1c was 7.7G
0.3% (vs 7.8G0.3% at entry). 0.6G0.3 severe hypoglycaemia
occurred per studied year (unchanged). Ketoacidosis was not
observed. QoL of the parents and child was signiﬁcantly improved.
Conclusion: Multiplication of BG measurements is not synonymous of good control. Free, easy-to-reach, frequent expert
guidance is more important.
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Metabolic Impairments among Adult Survivors of
Paediatric Abdominal and Pelvic Tumours in the
St Jude Lifetime Cohort Study
Carmen Wilson, Wassim Chemaitilly, Wei Liu, Deokumar Srivastava,
Melissa Hudson, Leslie Robison, Kirsten Ness
St Jude Children’s Research Hospital, Memphis, USA

Background: Adverse changes in metabolic parameters and
body composition are frequently reported among childhood
cancer survivors treated with cranial or total body irradiation.
Data regarding the occurrence of metabolic impairments among
survivors following abdominal and pelvic radiation are lacking.
Objective and hypotheses: To deﬁne the prevalence of
metabolic impairments among survivors of paediatric abdominal
and pelvic solid tumours and to assess the contribution of adverse
body composition to metabolic impairments. Method: Participants included 347 10C year survivors of abdominal or pelvic
tumours who were R18 years of age at study. All participants
underwent evaluation for insulin resistance (HOMO-IR O2.86),
diabetes and dyslipidaemia (laboratory values and medication
usage). Relative lean mass Z-score (LM) and percent whole body
fat (%BF) were determined using dual X-ray absorptiometry.
Poisson regression was used to evaluate associations between body
composition and metabolic impairments. Results: The median
age at evaluation was 29.9 (range: 18.7–55.1) years. The prevalence
of insulin resistance, diabetes, and dyslipidaemia was 40.6, 7.0, and
50.6%, respectively. Overall, 44% of participants received
abdominal/pelvic radiation. Radiation was associated with low
LM among males (mean [S.D.]; irradiated, K1.16 [1.38], vs nonirradiated, K0.22 [1.03], P!0.01) and females (irradiated, K1.01
[1.40], vs non-irradiated K0.45 [1.23], P!0.01). After adjusting
for chronological age and age at diagnosis, low LM was associated
with an increased risk of insulin resistance among both males (relative risk [RR]Z1.61, 95%CIZ1.39–1.86) and females (RR Z1.64,
95%CIZ1.41–1.91). However, an association between dyslipidaemia and low LM was only observed in females (RRZ1.23,
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95%CIZ1.08–1.41). In multivariable models, %BF was associated
with an increased risk of insulin resistance (males, RRZ1.08,
95%CIZ1.05–1.11; females, RRZ1.08, 95%CIZ1.04–1.11) and
dyslipidaemia (males, RRZ1.04, 95%CIZ1.02–1.06; females,
RRZ1.04, 95%CIZ1.02–1.07) among both males and females.
Conclusion: Body composition inﬂuences metabolic health
among solid tumour survivors. Interventions targeting LM and
%BF may improve metabolic health in this population.
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Clinical Case of a 10-year-old Girl with Papillomatosis
Due to Severe Insulin Resistance Type A
Elizaveta Orlovaa,b, Nadezhda Makazana, Maria Karevaa,
Alexandr Mayorova,b, Ekaterina Koksharovaa, Valentina Peterkovaa
aEndocrinology Research Center, Moscow, Russia; bI.M.Sechenov
First Moscow State Medical University, Moscow, Russia

Background: Severe insulin resistant (IR) type A is a rare
inherited disorder characterized by glucose metabolism disturbances without obesity, acanthosis nigricans and hyperandrogenia
due to INSR defects. Case report: A 10-year-old girl was admitted
because of skin papillomatosis and hyperpigmentations since her 7
years. She had early puberty with pubarche at 8 years and telarche
at 9 years. Examination revealed normal height and weight (SDS
BMI C0.49), acanthosis nigricans, clitoromegaly, no lipoatrophy,
puberty stage Tanner P3B3. Laboratory tests revealed diabetes
mellitus (2-hour glucose level was 11.4 mmol/l) with fasting low
glucose levels (3.5 mmol/l), severe insulin resistance (hyperinsulinemic euglycemic clamp showed M-value 1.22 mg/kg/min) and
hyperandrogenemism (testosterone 3.6 nmol/l, LH 3.3 U/l, FSH
4.1 U/l). Ovaries volume was 5 ml with multifollicular structure.
Severe IR with signs of hyperandrogenism corresponded with
INSR defects. Novel heterozygous p.E12228K mutation with uncertain pathogenicity in INSR was found. Patient’s father with the
same mutation had multiple papillomas but normal glucose and
insulin levels. Treatment with Metformin 2000 mg/day was
started. After 3 months 2-hours glucose level normalized
(5.7 nmol/l), the level of IR decreased (M-value 2.11 mg/kg/min).
The level of testosterone remained elevated (4.89 nmol/l) and
volumes of ovaries increased (11.2 and 9.1 ml). Conclusion:
Patients with acanthosis nigricans and papillomatosis should be
investigated for IR. Severe IR is associated with signs of
hyperandrogenia. Absence of IR in parent with the same mutation
can be possibly explained by the penetrance. In our case of type A
IR metformin normalized glucose metabolism but did not treat
hyperandrogenism.
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Sulphonylurea Treatment in a Patient with
Intermediate DEND Syndrome
Gonul Catlia, Cemil Kocyigitb, Pinar Gencpinarc, Penbe S. Cand,
Nihal O. Dundare, Bumin N. Dundarf
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Background: DEND syndrome is characterized by developmental delay, epilepsy, and neonatal diabetes mellitus (NDM) due
to mutations in KCNJ11 and ABCC8 genes. Intermediate DEND
(iDEND) syndrome is a rare mild form with mild motor, speech
or cognitive delay and an absence of epilepsy. Improvement in
glycemic control and neurologic symptoms has been reported in
three cases with iDEND syndrome. Objective and hypotheses:
To present the results of sulphonylurea therapy in a 17-year-old
girl with iDEND syndrome. Method: The patient was diagnosed
with NDM at the age of two months. Her motor and cognitive
development was delayed (IQ score: 49) and she was diagnosed
with attention deﬁcit and hyperactivity disorder. There was no
history of epilepsy. She was on insulin therapy at a dose of
1.2 U/kg/day. Random C peptid level was !0.1 ng/ml, diabetes
auto-antibodies were negative and HbA1c was 10.9%. There was
no history of severe hypoglycemic attacks to explain her mental
retardation. Results: Genetic analysis revealed a heterozygous
missense mutation in the KCJN11 gene (p.V59M). Glibenclamide
was started at a dose of 0.1 mg/kg/day and the dose was increased
gradually up to 1.3 mg/kg/day. After glibenclamide, HbA1c level
(10.9–8%) and daily insulin requirement (1.2–0.9 U/kg/day) were
reduced and C-peptide level (!0.1–0.68 ng/ml) was increased.
However, insulin could not be weaned-off and no clinically
signiﬁcant improvement in the patient’s cognitive functions was
observed. Conclusion: Previously, sulphonylurea treatment has
been reported to improve neurologic symtomps in iDEND
sndrome. In our case, although glycemic control was improved
and daily insulin requirement was decreased, there was no
clinically signiﬁcant improvement in cognitive functions possibly
due to late diagnosis. DEND syndrome should be considered in
NDM patients with neurological ﬁndings and sulphonylurea
should be started as soon as possible.
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A Case-Control Search of Environmental (E) Factors
for Childhood Type 1 Diabetes (T1D) Using Lifeline
Questionnaires in the ISIS-Diab Cohort
Félix Balazarda,b, Sophie Le Furb,d, Gérard Biaua,
Alain-Jacques Valleronb, Pierre Bougnèresb,c
aEcole

Normale Supérieure, Paris, France; bU1169INSERM, Bicêtre,
France; cPediatric Endocrinology, Bicêtre, France; dISIS-Diab
Network, Whole France, France

Background: The rapidly increasing T1D incidence in
European children suggests the recent emergence or extension of
predisposing E factors, or the decrease of protective E factors
acting during pregnancy, infancy or early childhood. E research
has preferentially focused on speciﬁc candidate factors, such as
hygiene hypothesis, enteroviruses, alimentation, in cohort or casecontrol studies. The risk of bias is a major concern in E studies.

Poster Presentations

Objectives: To compare retrospectively T1D and controls for
markers of E exposures recalled from the period preceding
diagnosis. Method: ISIS-Diab is a large multicenter cohort of T1D
children, who were asked to ﬁnd controls among their healthy
friends. An original 846-item questionnaire was ﬁrst designed to
characterize pregnancy, infancy and childhood E makers. Analyses
were done using two complementary methods i) matching 428
patients and 567 controls with Cochran–Mantel–Haenszel (CMH)
(binary responses) or conditional logistic regression (ordinal
responses) and ii) propensity score method (out-of-bag estimate of
the random forest, stratiﬁcation, then CMH test between the
question of interest and disease status) to control for bias in 1127
patients and 642 controls. Results: Strong associations for both
categories of analyses were found. Their relationship with outdoor
activities, dental hygiene, speciﬁc nutrients, infectious events
will be discussed. Conclusion: This study opens a few original
directions for E research in T1D.

mutations of the ZFP57 gene: a frameshift and premature
termination in this coding region (398delT:L133HfsX49), and
two further heterozygous mutations in this region (499CO
CT:167RORC and 760COCT:254LOLF); one case with maternal
hypomethylation at TND (6q24), IGF2R (6q27), SNRPN (5q11)
and GRB10 (7q12) loci; one case with maternal hypomethylation
at the GRB10 and PEG3 loci, characteristic of mutations in ZFP57;
one case with heterozygous for ABCC8 missense mutation,
p.R1183W. During of treatment and follow up: four out of ﬁve
patients stopped insulin after 5–6 months of treatment. Among
them, one case had been treated with insulin for a long time and
recovered by 18 months of age. Currently, the patients are 51.6G
28.9 months old and are euglycemic and normal HbA1C without
any insulin or oral hypoglycemic agents. Now four cases have
normal development, one case has mild development delay.
Conclusion: It is important to perform screening gene mutation
for patients with diabetes diagnosed before 6 months of age to
control blood glucose and follow up the patients.
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Transient Neonatal Diabetes Mellitus in Hanoi,
Vietnam: Clinical Feature and Outcome
Bicha,

Chia,

Phuonga,

Ngoc Can Thi
Dung Vu
Thao Bui
Khanh Nguyen Ngoca, Louise Dochertyb, Sian Edwardsb,
Deborah Mackayb, Karen Templec, Sian Ellardd
Children Hospital, Hanoi, Viet Nam; bUniversity of
Southampton, Salisbury, UK; cPrincess Anne Hospital,
Southampton, UK; dPeninsula Medical school, Exeter, UK
aVietnam

Background: Transient neonatal diabetes mellitus (TNDM) is
a rare form of diabetes mellitus that presents within the ﬁrst 6
months of life with remission in infancy or early childhood.
TNDM is mainly caused by anomalies in the imprinted region on
chromosome 6q24; however, recently, mutations in the ABCC8
gene, which encodes sulfonylurea receptor 1, have also been
implicated in TNDM. Objective and hypotheses: To describe
clinical features and laboratory manifestations of patient with
TNDM and evaluate outcome of management. Method: Clinical
features, biochemical ﬁnding, mutation analysis and management
outcome of ﬁve cases from ﬁve unrelated families were study. All
exon of KCNJ11, ABCC8 and INS genes were ampliﬁed from
genomic DNA and directly sequenced. If the mutation of KCNJ11,
ABCC8 and INS has failed to detect, methylation – speciﬁc PCR
would be done to detect the loss of methylated region on
chromosome 6q24. Results: Five cases (two girls and three boys)
onset at 19.5G11.8 days of age with gestation age of 38.6G2.6
weeks, birth weight of 2440G512 g (three cases has BW!3
percentile). Two out of ﬁve cases admitted with the feature of
diabetic ketoacidosis. The investigation showed pH of 7.14G0.2,
HCOK
of 12.17G10.4 mmol/l, blood glucose of 36.6G
3
10.9 mmol/l, HbA1C of 7.02G0.96%. Methylation-speciﬁc PCR
showed: one case with heterozygous for two difference mutation
7450delT and 7812COCT, one case with three heterozygous

55th Annual Meeting of the ESPE

P1-P256

The Incidence of Type 1 Diabetes in the Pediatric
Population in Pomeranian Region in Poland
Agnieszka Brandt, Ilona Derkowska, Malgorzata Mysliwiec
Clinic of Pediatric, Diabetology and Endocrinology, Medical
University of Gdansk, Gdansk, Poland

Background: It is observed from nearly 50 years that the
incidence of diabetes worldwide is increasing. Also the incidence
of type 1 diabetes, which is most common in paediatric
population, rises across Europe. Objective and hypotheses:
The aim of the study was to analyze the incidence of type 1
diabetes in Poland in Pomeranian province in the years 2005, 2010
and 2015. The hypothesis was an increased incidence of type 1
diabetes. Method: Data from the years 2005, 2010 and 2015 was
analysed and the number of new cases of diabetes diagnosed in
children in Pomerania was calculated. Results: In 2005, type 1
diabetes was diagnosed in 67, in 2010 in 85 and in 2015 in 115
children. In the age group 0–4 years – 13 cases of diabetes were
diagnosed in 2005 and accordingly 25 in 2010 and 17 in 2015. In
the group aged 5–9 years – 22 cases in 2005, 24 cases in 2010 and
49 cases in 2015 were diagnosed. In group aged 10–14 years the
overall number of new diagnoses in the years 2005, 2010 and 2015
were 25, 29 and 33, respectively. In the group aged 15–18 years in
2005 – seven cases were reported, in 2010 also seven cases of
diabetes, and in 2015 – 15. In the group aged 0–14 years, the
incidence of diabetes has changed from 15.8/100 000 in 2005 and
21/100 000 in 2010 to 26.6/100 000 in 2015. The highest increase
in incidence was reported in group aged 5–9 years from
11.4/100 000 in 2005 and 21/100 000 in 2010 to 36.8/100 000 in
2015. Conclusion: The incidence of type 1 diabetes increased in
the last 10 years in Pomeranian Province in Poland. The increase
was noted particularly in the group aged 5–9 years old.
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Health-Related Quality of Life and its Associated
Factors in Children With Type 1 Diabetes Mellitus
Marta Murillo-Vallesa,b, Luis Rajmilc,d, Joan Bel-Comosa,
Jacobo Pereze, Raquel Corripioe, Gemma Carrerasf, Xavier Herrerog,
Jose-Maria Mengibarg, Dolors Rodriguez-Arjonac,
Ulrike Ravens-Siebererh, Hein Raati
aUniversity Hospital Germans Trias i Pujol, Badalona, Barcelona,
Spain; bAutonomous University of Barcelona, Barcelona, Spain;
cCatalan Agency for Health Quality and Assessment, Barcelona,
Spain; dIMIM (Hospital del Mar Institute of Medical Research,
Barcelona, Spain; eHospital of Sabadell, Corporació Sanitària Parc
Taulı́, Sabadell, Barcelona, Spain; fHospital Sant Pau, Barcelona,
Spain; gCorporació de Salut del Maresme i la Selva, Barcelona, Spain;
hUniversity Medical Center Hamburg-Eppendorf, Hamburg,
Germany; iUniversity Medical Center Rotterdam, Rotterdam,
The Netherlands

Objective: To assess health-related quality of life (HRQOL) in
a cohort of children and adolescents with type 1 Diabetes (T1DM)
and its associated factors. Methods: This was a descriptive study
of 136 patients with T1DM from ﬁve hospitals in Catalonia, Spain
(72 girls, mean age 13.4 years (range 8–19). Inclusion criteria were
more than 6 months from diagnosis, more than 8 years old and
without cognitive problems. Sociodemographic (age, sex, family
level of education, type of family and origin) and clinical variables
(type of insulin therapy, duration of disease, adherence to
treatment, BMI and HbA1c) were collected. HRQOL was assessed
using the EuroQol-5D (EQ-5D-Y) and KIDSCREEN, collected via
web. Mental health status was assessed using the Strengths and
Difﬁculties Questionnaire. Results: Physical-well-being mean
scores were lower (worse) than the European average (!50) and
especially in girls, older children (O11 years old), those from
single-parent families, and those with low adherence. Older
children and patients with poor metabolic control (HbA1c O7.5%
(58 mmol/mol)) showed worse scores in the KIDSCREEN-10
index. Similar results were observed with the EQ-5D-Y. HRQOL
showed negative correlation with age, HbA1c, and mental health.
Multivariate models showed that age, single-parent families,
adherence and mental health were the most inﬂuential factors.
Conclusions: Diabetic patients report similar HRQOL than the
population of the same age with slightly worse physical well-being.
The study shows some factors to be taken into account to improve
HRQOL, and also the feasibility of using web to collect
information in clinical practice.
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Possible Monogenic Diabetes Mellitus Including
Mody is Highly Prevalent in Korean Children with
Diabetes Mellitus
Jung-Eun Moon, Eun-Mi Cho, Kyung-Mi Jang, Cheol-Woo Ko
Kyungpook National University Children’s Hopital, Daegu, Republic
of Korea
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Background: As the human genome is further explored,
multiple genetic anomalies at different loci are being found that
confer varying degrees of predisposition to diabetes. MODY is the
most common form of monogenic diabetes, accounting 2–5
percent of diabetes. Recently, we have found and reported three
noble gene variants relating to MODY in Korean children (Shim
et al, Horm Res Pediatr, 2015). Objective and hypotheses: This
study was done to see the frequency of possible monogenic
diabetes in Korean children with diabetes mellitus and their
clinical and laboratory characteristics. Method: Study patients
consisted of 126 children with diabete mellitus (DM) who visited
our institute between 2008 and 2015. Their medical records were
reviewed retrospectively. They classiﬁed into three groups; type I
(T1DM), type II (T2DM) and monogenic diabetes mellitus
(MDM) including MODY by the ADA classiﬁcation of DM.
Various clinical and laboratory data was analyzed. Results: The
frequencies were 48 (38%) in T1DM, 42 (33%) in T2DM, and 36
(29%) in possible MDM. Majority of possible MDM was MODY
(22 out of 36, 61%). Ages (years) at diagnosis were 9.2G4.1 in
T1DM, 13.4G2.4 in T2DM, and 12.3G3.1 in MDM. The age at
diagnosis was signiﬁcantly older in T2DM compared to T1DM
(PZ0.000). BMI (kg/m2) was signiﬁcantly higher in T2DM
compared to T1DM or MDM, 25.9G4.7 vs 16.9G5.1 vs 19.7G
5.1, respectively (PZ0.001). Initial fasting insulin levels (IU/ml)
were signiﬁcantly higher in T2DM than T1DM or MDM, 13.01G
9.45 vs 2.10G2.68 vs 4.85G5.25, respectively (PZ0.000).
C-peptide levels (ng/ml) were signiﬁcantly higher in T2DM
compared to T1DM or MDM, 3.19G1.40 vs 0.29G0.15 vs 1.17G
0.39, respectively (PZ0.000). HbA1c levels (%) were signiﬁcantly
higher in T1DM compared to T2DM, 13.31G3.09 vs 11.22G2.40,
respectively (PZ0.001). Conclusions: It appears that possible
monogenic diabetes including MODY in Korean children with
DM is more prevalent than expected. Further large scaled studies
including genes related to monogenic DM are necessary.
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Phenotype and Clinical Course of Diabetes Mellitus in
Individuals with Pancreatic Hypoplasia Due to a PTFA
Enhancer Mutation
Evangelia Panou, Bettina Gohlke, Joachim Woelﬂe
Pediatric Endocrinology Division, Children’s Hospital, University of
Bonn, Bonn, Germany

Background: Recently PTF1A enhancer mutations have been
described in subjects with early-onset exocrine and endocrine
pancreas insufﬁciency. Objective: To describe the clinical course
in three children with PTF1A enhancer mutations, in particular
anthropometric development, insulin requirement and diabetes
control. Method: Retrospective analysis of growth, weight and
BMI development as well as insulin requirement and HbA1c level
in three children with mutations in the PTF1A enhancer. Result:
We report on three female siblings with a PTF1A enhancer
mutation (g.23508437AOG), born to consanguineous parents.
Age at onset of diabetes was at birth, at 10.6 and 7 years; all
exhibited pancreas hypoplasia leading to pancreatic exocrine
insufﬁciency, requiring pancreatic enzyme substitution. Islet cell,

Poster Presentations

insulin, GAD and IA2 antibodies were negative in all. However,
transglutaminase antibodies were detected in one sibling;
duodenal biopsy conﬁrmed a diagnosis of celiac disease. Regarding
anthropometry, birth parameters were as follows: BW-SDS:
K3.09, K1.87 and K1.92, BL-SDS: K4.0, K0.17 and K1.77;
current height at 10.5, 11.8 and 18.5 years: 146.8 cm (C0.37 SDS),
167.7 cm (C1.91 SDS), 165.7 cm (K0.38), corresponding BMI:
15.1 kg/m2 (K1.03), 18 kg/m2 (K0.06), 18.9 kg/m2 (K1.00).
Insulin therapy was started at diagnosis of IDDM. Average
HbA1c levels for the last 24 months were at a current age of 10.5,
11.8 and 18.5 years 7.8%, 8.0% and 8.9% respectively, with a most
recent requirement of insulin 0.5, 0.32 and 0.7 IU/kg body weight.
Current pancreatic enzyme substitution therapy consists of
pancreatin 2000–3000 IU/g fat per day. Conclusion: Subjects
with PTF1A mutations seem to exhibit adequate anthropometric
development and acceptable diabetes control under insulin and
pancreatic enzyme substitution. Despite a non-immune etiology of
IDDM, patients should be monitored for additional autoimmune
disorders such as celiac disease, which can complicate the clinical
course and affect diabetes control.

P1-P260

Microalbuminuria in Type 1 Diabetes – Audit of
Management of Children and Adolescents in a Single
Diabetes Centre
Aparna Kesavath Raman Nambisan, Karen Spowart, Kyriaki
Sandy Alatzoglou, Nicola Bridges, Saji Alexander
Chelsea and Westminister Hospital, London, UK

Background: There are international guidelines on screening
for Microalbuminuria (MA) in children with Type1 Diabetes
Mellitus (T1DM). But the National Paediatric Diabetic Audit, UK
suggests that screening is missed in over 50% of cases. Further,
there is little data on the management and natural course of MA in
children by frontline units. Objective and hypotheses: To
describe the prevalence, management and natural course of MA in
children and adolescents with T1DM. Method: All patients with
T1DM noted to have MA between April 2013 and April 2015 were
included in the study. Data on demographic factors and laboratory
results at onset of MA and during the study period was collected
retrospectively from electronic records and databases. MA was
diagnosed by ACR O3 mg/mol on a random urine sample.
Results: 18 out of 185(9.3%) children with T1DM were noted to
have MA during the study period. Median age of presentation with
MA was13.6 years (5.0–18.0). Mean duration from diagnosis of
TIDM to MA was 5.9years (0.8–15.6) with nine patients (50%)
presenting within 5 years.39% of the patients presented with MA
under the age of 12 years. Mean duration of follow up of MA was
3.6 years. ACR normalised in 9 (50%) at a mean follow up of 4.3
years, was intermittent in 3 (16.7%) and persisted in 5 (27.8%).
Frequency of retesting varied between 4 months to 3 years. The
mean HbA1C was 81 mmol/mol (32.2–171), but one third
achieved an HbA1C !58.5 mmol/mol. No one developed
macroalbuminuria, or required treatment. The one child referred
to the nephrologist was diagnosed to have orthostatic proteinuria.
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Conclusion: A signiﬁcant proportion of patients presented with
MA outside recommended screening criteria (O12 years and O5
years duration). A signiﬁcant proportion also had good glycaemic
control. MA either resolved or was non-progressive in the vast
majority of patients.
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Johansson-Blizzard Syndrome with
Pan-hypopituitrism, Type 2 Diabetes and Pancreatic
insufﬁciency: Effect of Treatment
Fawzia Alyaﬁea, Ashraf Solimanb
aHamad Medical Center, Doha, Qatar; bUniversity of Alexandria,
Alexandria, Egypt

Background: Johanson-Blizzard syndrome (JBS) is a disease
characterized by poor growth, variable dysmorphic features,
including aplasia or hypoplasia of the nasal alae, sensori-neural
deafness, abnormal hair patterns or scalp defects, and oligodontia.
Other features of JBS include pan-hypopituitarism, imperforate anus,
and PI. Pancreatic endocrine insufﬁciency (PI). Case study: AM is a
10 years-old boy, born at term with aplasia of the alae nasi and
congenital sensori-neural deafness, severe prenatal growth retardation and mental retardation. He presented at the age of 1.5 year
with severe post-natal growth retardation and PI. He was started on
Pancrex. Endocrine tests showed low TSH and FT4 and cortisol
deﬁciency. He was started on L-thyroxine and hydrocortisone. In
spite of his weight gain his linear growth was slow. At 2 years his
peak GH responses to glucagon and clonidine stimulation tests were
3 and 5 ng/ml respectively with low IGF-I. MRI head showed
hypoplastic pituitary gland. GH therapy was started and at that time
he was dignosed genetiaclly with JBS. At 7 years he attained
complete catch up growth (Height at 50th centile for age) At 10
years of age his random blood glucose (RBS) was noticed to be
abnormal 8.5 mmol/l. OGTT showed fasting hyperglycemia and
post prandial hyperglycemia (Table 1) he did not have acanthosis or
goiter and the other systemic examination showed no new ﬁndings.
He was prepubertal. Oral glucose tolerance test with insulin
measurement showed hyperglycemia and high insulin secretion
(insulin resistance). The diagnosis of Type 2 DM was given. Oral
metformin 500 mg twice daily was prescribed with excellent
response to the treatment (table). After a year on treatment his
HbA1CZ5.9%. Discussion: DM is a rare complication of JBS with
only three cases reported in the literature, two of which had history
of pancreatic exocrine insufﬁciency and found to have insulin
deﬁciency. The third case had DM with insulin resistance without
pancreatic exocrine insufﬁciency. This is the ﬁrst case with panhypopituitarism, type 2 DM in a pancreatic insufﬁcient JBS patient.
Summary: In this patient with JBS and type 2 DM glycemic control
was successfully achieved with oral Metformin.
Table 1.
Glucose (mmol/L)
Insulin (munit/ml)
Cpeptide (ng/ml)

Fasting

2 h prandial

7.1
19
3

17.4
48
5.88
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Comparison of the Occurrence of Islet Autoantibodies
in Siblings of Patients with Type 1 Diabetes Mellitus
to Healthy Children
Aleksandra Krzewska, Joanna Sieniawska, Iwona Ben-Skowronek
Department of Pediatric Endocrinology and Diabetology Medical
University of Lublin, Lublin, Poland

Objective and hypotheses: The aim of the study is
comparison of the occurrence of islet autoantibodies in healthy
siblings of children with T1DM to healthy children from nondiabetic families. Method: Determination of anti-decarboxylase of
the glutamic acid antibodies (anti GAD-Ab), anti-protein tyrosine
phosphatase (anti IA2), and antibodies against zinc transporter
eight (anti ZnT8) in 75 children with T1DM, their siblings – 105,
and 77 healthy children. All antibodies were determined by ELISA.
The results were analyzed with the May-Whitney Wilcoxon test.
Results: The highest level of anti-GAD (median 28.2 IU/ml), anti
IA2 (median 26.19 IU/ml), and anti ZnT8 (median 94.73 IU/ml)
was noted in children with T1DM and signiﬁcantly lower levels
were noticed in their siblings (median: anti GAD 2.61 IU/ml, anti
IA2 3.53 IU/ml, anti ZnT8 5.14 IU/ml). This level of anti-GAD
was statistically signiﬁcant higher in comparison to the control
group of healthy children (anti-GAD 0.21 IU/ml). The levels of
anti IA2 antibodies and anti ZnT8 Ab were similar to that in the
control group. In two children from the siblings, elevated levels of
all antibodies were observed, in two siblings, elevation of antiGAD and anti-ZnT8 Ab was noticed, and in 18 siblings only ZnT8
Ab was increased. Only in three healthy children an increase in
ZnT8 Ab was observed and no increased anti-GAD or anti IA2
were observed in any healthy child. Conclusion: The anti-GAD
antibody is most characteristic in siblings of T1DM patients,
especially in children with two or three autoantibodies predisposed
to development of T1DM.
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The Role of 24-h Ambulatory Blood Pressure
Monitoring in Children and Adolescents with Type 1
Diabetes: Early Experience of a Single Centre
Barbara Predieria, Patrizia Bruzzia, Valentina Biancoa,
Valentina Spaggiarib, Silvia Mazzonia, Chiara Cattelania,
Lorenzo Iughettia
aDepartment of Medical and Surgical Sciences of Mothers, Children
and Adults, University of Modena and Reggio Emilia, Paediatric
Unit, Modena, Italy; bSchool of Medicine, University of Modena and
Reggio Emilia, Modena, Italy

Background: Ambulatory blood pressure monitoring
(ABPM) permits the observation of blood pressure (BP) in a
nonmedical environment. In adults, ABPM is better related to
renal damage and cardiovascular morbidity than ofﬁce BP
readings. In early stages of type 1 diabetes (T1DM), the role of
ABPM is still controversial. Objective and hypotheses: To
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detect blood pressure abnormalities using 24-h ABPM in children
and adolescents with T1DM and to determine their relation with
anthropometric features, renal function and metabolic control.
Methods: We enrolled 34 children and adolescents (13.32G2.56
years old, 19 males) with T1DM. We collected in all subjects:
anthropometric (BMI-SDS) and metabolic data (HBA1c (%),
serum lipids and vitamin D levels (ng/ml)), renal function
parameters (albumin/creatinine ratio and glomerular ﬁltration),
BP during routine visit and 24-h ABPM. A patient was deﬁned as
hypertensive when BP was above 958centile according to age,
gender and height centile during a routine visit (deﬁnition A) or
when, along ABPM, systolic BP was above 958centile in more than
25% of 24 h (deﬁnition B). Results: According to deﬁnition A,
23.5% of our patients would be classiﬁed as hypertensive, while,
using ABPM, this prevalence increased to 56%. In hypertensive
group (deﬁnition B), the duration of T1DM was longer than in
normotensive (7.57G3.20 vs. 5.46G1.76 years, P 0.02) but no
other differences in anthropometric and metabolic features were
documented apart from higher levels of vitamin D in normotensive patients (14.08G7.45 vs. 20.82G6.57 ng/ml, P 0.01). Only
four patients did not present the phenomena of dipping (2/4
classiﬁed as hypertensive). Considering the whole population,
mean systolic and diastolic BP (mmHg/24 h) correlated with
BMI-SDS (r 0.38, P 0.02) and vitamin D levels (r K0.37, P 0.04),
respectively. No correlations with renal function parameters were
found. Conclusions: Observations show a high prevalence of
hypertension in our cohort of children and adolescents with
T1DM, but a clear link between metabolic control, renal function
and BP regulation is not supported.
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Clinical, Biochemical, Genetic and Immunological
Features of Mexican Recent-Onset Type 1 Diabetes
Patients
Marco Antonio Morales Péreza, Blanca Estela Aguilar Herreraa,
Mayra Cristina Torres Castañedaa, Lorena Lizarraga Paulı́na, Rita
Angélica Gómez Dı́azb
aLa

Raza National Medical Center, IMSS, Mexico City, Mexico;
Unit in Clinic Epidemiology, 21st Century National
Medical Center, IMSS, Mexico City, Mexico
bResearch

Background: The pathogenesis of type 1 diabetes (T1D) is
multifactorial, caused by interaction of genetic, epigenetic and
environmental factors that lead to the production of antibodies
early on life and a gradual loss of insulin secretory capacity of the
pancreas. The genetics and immunological characteristics of our
T1D population have not been precisely identiﬁed. Objective and
hypotheses: To compare biochemical, genetic and immunological features of patients with recent-onset T1D against their
ﬁrst-degree relatives. Method: Design: cross-sectional analytical.
Material: T1D patients with disease onset !3 months and ﬁrstdegree relatives. Methods: Anthropometry was registered. HbA1c,
glucose, lipid proﬁle, C peptide, GAD and IA2 antibodies, and
class II HLA haplotypes were determined. Statistical analysis with
Student t, Mann-Whitney U, ANOVA or Kruskal-Wallis test.
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Results: There were 23 patients, 56.5% (nZ13) women; 23
mothers, 21 fathers; and 32 siblings. The mean age of the patients
was 9.3G3.6 years, 45.2G20.6 days from the onset of diabetes.
27.3% (nZ12) of parents and 3.1% (nZ1) of the siblings had the
metabolic syndrome. 56.6% (nZ13) of patients, 4.5% (nZ2) of
parents and 6.3% (nZ2) of the siblings had positive anti-GAD
antibodies; 78.2% (nZ18) of patients, 45.5% (nZ20) of parents
and 31.3% (nZ10) of the siblings had anti-IA2. 82.6% (nZ16)
patients, 75% (nZ33) of parents and 87.5% (nZ28) of the siblings
showed haplotype DR4/DQ8. DR5 haplotype/DQ6 appeared in
19.6% (nZ11) of patients, 31.8% (nZ14) of parents and 46.9%
(nZ15) of the siblings. Conclusion: Our ﬁndings suggest that in
Mexican pediatric population, T1D has a predominant presence of
IA2 rather than GAD antibodies; also ﬁrst-degree relatives show a
high proportion of antibody positivity especially for IA2 antibody.

ISPAD criteria. At one year, 96% had HbA1c !7.5%. CBG median
per day was 10 (9–11). Total insulin dose did not change
signiﬁcantly. There was 1 episode of DKA and 1 episode of SH.
Insulin needs at breakfast were higher (ﬁrst year 0.92 vs 0.55, 0.6
and 0.5). Conclusion: CSII is effective and safe in pre-schoolers. It
allows to achieve and maintain good metabolic control (based on
ISPAD/ADA criteria) during long periods of time without
increasing adverse effects.
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Gene-Environment (GxE) Interactions in Childhood
Type 1 Diabetes (T1D): A Case-only Geographical
Approach in the ISIS-Diab Cohort
Pierre Bougnèresa,b, Sophie Le Fura, Sophie Valtata, Mark Lathropc,
Alain-Jacques Vallerona, ISIS-Diab Network France a
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Efﬁcacy and Safety of Continuous Subcutaneous
Insulin Infusion Treatment in Pre-schoolers. Long
Term Experience of a Tertiary Care Centre in Spain
Esmeralda Colino, Beatriz Villafuerte, Marı́a Martı́n, Belén Roldán,
Ángeles Álvarez, Rosa Yelmo, Raquel Barrio
Unidad de Diabetes Pediátrica, Hospital Universitario Ramón y
Cajal, Universidad de Alcalá.., Madrid, Spain

Background: There is limited knowledge in children younger
than 6 years of age about the safety and efﬁcacy of CSII treatment
during long periods of time. Objective and hypotheses:
Evaluate the efﬁcacy and safety of CSII treatment in pre-schoolers
with T1D, assess if ISPAD/ADA criteria for good metabolic control
are achieved and deﬁne general and speciﬁc characteristics of the
treatment in this range of age. Method: Charts of patients younger
than 6 who started CSII treatment between 2003 and 2014 were
reviewed. The cohort consisted of 27 patients (age 4 (2.9–4.7)
years, 56% males). Age at start, T1D duration, HBA1c (HPLC,
Menarini, normal value 5.1G0.31%), insulin dose, number of
capillary blood glucose measurements (CBG), number of basal
rates (BR) per day, % basal/total insulin (B/TI), insulin ratios at
different meals, severe hypoglycaemia (SH episodes/100 patients
years), DKA events, percentages of normoglycaemia (70–180 mg/dl)
and hypoglycaemia (!70 mg/dl) (N/H%), average glycemia and
SD (GLSD) were analysed. Statistical analysis was performed by
SPSS. Results: HbA1c decreased to 6.8% in the ﬁrst year.
Afterwards, it remained under 6.8% during the follow-up (median
5 (3–6), range 1–9 years). Prior to CSII, 74% of children met

aU1169INSERM, Bicêtre, France; bPediatric Endocrinology, Bicêtre,
France; cMcGill University, Montréal, Canada

Background: T1D concordance in MZ twins being w40%,
non-heritable factors play a major causal role in this autoimmune
disease. T1D has recently increased in young European children.
Collecting prospective environmental data in a cohort of millions
children-years starting soon after birth seems unpracticable.
Retrospective case–control studies are an alternative, provided
biased controls and recall bias can both be avoided. Objectives:
To develop a ‘virtual control’ (VC) geographical approach to
unravel environmental factors signiﬁcantly associated with T1D.
Methods: Four dimensions of environmental exposures were
tested by mapping socioeconomic, infectious, climatic and land
cover databases at the geolocalized address of the child before T1D
diagnosis. Levels of exposures were compared between T1D
patients and age-matched geographic VCs. A test was considered
signiﬁcant (**) when the median p value computed over 100
comparisons of cases with 100 sets of VCs was below the
Bonferroni limit, and indicative (*) of a possible difference when it
was !0.05. Patients: 3548 children (age-at-onset 7.2G3.7 years)
with diagnosis after 1984. Results: The socioeconomic and land
cover environment of T1D children was comparable to controls.
The T1D children showed a greater past exposure to inﬂuenza (**)
and acute diarrheas (*) and a lower past exposure to varicella (*).
T1D children were more frequently exposed to heatwaves (**).
Conclusion: Our exploratory approach with four databases
provides a proof-of-concept to space-time environment associations studies. Environmental markers (not causes) of T1D can be

Table 1. (for abstract P2-P265)
Prior nZ27
HbA1c
(B/TI)
N/H%
BR

6.9 (6.7–7.5)
40 (36–50)
48/9

1y nZ27
6.8 (6.4–7.1)*
29 (24–42)*
54/11
7 (6–8)

2y nZ24
6.6 (6.3–7)*
34 (29–44)
55/9
7.5 (6–8)

3y nZ20

4y nZ17

6.7 (6.2–6.9)*
39 (27–46)
52/11
8 (7–9)

6.6 (6.2–7.1)*
37 (30–45)
56/10
7 (7–8)

5y nZ13
6.7 (6.2–7.1)*
34 (27–47)
58/9
6.5 (5–7)

*P!0.05.
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found. By using more databases, a larger part of a child’s
environment can be covered.
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NBAS Mutations, a New Monogenic Cause of
DISOPHAL, a New Syndrome with Type 1 Diabetes (T1D)
Anya Rothenbuhlera,b,c
Bicêtre, France; bPediatric Endocrinology, Bicêtre,
France; cHematobiology, Bicêtre, France

aU1169Inserm,

Background: While non-autoimmune T1D is rare in late
childhood, few monogenic causes have yet been identiﬁed.
Objective: i) to identify the genetic basis of the yet unreported
disease phenotype associating late childhood antibody-negative
T1D, short stature, optic atrophy (OA), Pelger-Huët anomaly
(PHA) of leukocytes and recurrent liver cytolysis: the ‘DISOPHAL’
syndrome; ii) to attract comparable cases for further genetic
investigation. Method: Whole-exome sequencing combined with
genetic mapping of disease loci. Results: Compound heterozygous
mutations of neuroblastoma ampliﬁed sequence (NBAS) were
found in three siblings of the same African family who had late
childhood antibody-negative insulin-requiring T1D associated
with dwarﬁsm, OA, PHA and recurrent episodes of liver cytolysis.
Conclusion: NBAS is a new gene associated with nonautoimmune T1D. NBAS mutations have been reported before
in non-diabetic patients with dwarﬁsm, OA and PHA (‘SOPH’
syndrome) or a separate disorder of recurrent liver failure (‘RALF’
syndrome). NBAS mutations can induce a wide and heterogeneous
clinical spectrum, which showed its complete form in our patients.
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A Patient with a Rare Monogenic Diabetes Syndrome
Vimal Mavila Veetil, Divya Pachat, Sudha Krishnanunni,
M C Naseerali, P Abdul Majeed
Malabar Institute of Medical Sciences, Kozhikode, Kerala, India

Aim: To delineate the diagnosis in a case of antibody negative
infantile onset diabetes with deranged liver function. Case
Report: A female child, ﬁrst born of consanguineous couple
presented with Diabeteic Keto Acidosis and acute liver failure at
9 months of age. She has been treated as a case of Type I diabetes
and was discharged on insulin. Child was further evaluated at our
center at 11 months of age. On examination, she had a normal
anthropometry and few dysmorphic features namely depressed
nasal bridge, tented upperlip, tapering ﬁngers and clinodactyly.
Her glycemic indices were high, liver enzymes remained elevated,
had mild hepatomegaly and repeated anti GAD antibody were
negative ruling out auto immune diabetes. Infective and metabolic
causes of hepatitis were ruled out and she had a normal function
with respect to Hypothalamo–Pituitary axis. In view of the Arab
ethnicity, consanguinity, dysmorphic features and presentation of

230

antibody negative infantile diabetes with hepatic involvement, a
possibility of Wolcott-Rallison Syndrome (WRS) was considered.
This was conﬁrmed with EIF2AK3 gene analysis which revealed a
homozygous mutation in exon 9 (c. 1635_1638delGAAA)
Discussion and conclusion: WRS is a rare autosomal recessive
disease, characterized by neonatal/early-onset non-autoimmune
insulin-requiring diabetes associated with skeletal dysplasia and
liver dysfunction. This is now recognised as the most frequent
cause of PNDM in areas of high consanguinity. Because of the high
clinical variability, syndrome often goes unrecognized leading to
delayed diagnosis and early death. Given the high morbidity and
mortality associated, early identiﬁcation of the disease is crucial in
clinical management and prenatal diagnosis.
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Which Group of Children Achieved the Best Results
During Insulin Pump Therapy – Long-term Outcome
in Children with Type 1 Diabetes?
Iwona Ben-Skowronek, Robert Piekarski, Beata Wysocka, Anna Bury,
Bozena Banecka, Aleksandra Krzewska, Joanna Sieniawska,
Magdalena Kabat, Katarzyna Rebowicz, Wiktoria Osiak,
Leszek Szewczyk
Department of Pediatric Endocrinology and Diabetology Medical
University of Lublin, Lublin, Poland

Background: CSII has some potential advantages and
disadvantages for young children. For many young patients, it is
easier and more convenient to take multiple daily doses of insulin
with CSII than with a syringe or insulin pen. Objective and
hypotheses: The growing popularity of type 1 diabetes (DM1)
treatment based on continuous subcutaneous insulin infusion
(CSII) raises a question of the group of patients that beneﬁt most
from the treatment. Method: Clinical observation was carried out
in 285 1-18-year-old patients diagnosed with DM1 treated with
CSII. Every 3 months, HbA1c was determined by an agglutination
inhibition immunoassay. The patients were followed for 6–10
years. Results: The greatest beneﬁts from the treatment with CSII
using an insulin pump were noted in type 1 diabetes children aged
1–5: the mean HbA1c decreased in these patients from 7.98% to
6.75% (P!0.01) over 6 years. Slightly lesser outcomes were noted
in the group of 6–10-year olds: the mean HbA1c value increased
slightly from 7.6% before the CSII to 7.89% after 6 years of
treatment (PO0.01). Somewhat worse outcomes were reported in
the group of 11–15-year-old children: HbA1c increased from
8.05% to 8.72% (PO0.01). The lowest outcomes were found in the
group of the 16–19-year-old patients, as HbA1c rose from 7.8% to
8.82% (P!0.01) over 6 years. The children receiving the CSII
treatment as early as in the ﬁrst year of treatment exhibited better
diabetes control (HbA1c 8.1% declined after 6 years to do 7.1%,
P!0.01) than patients who received CSII at an older age (HbA1c
increased from 7.92% to 8.2%, P!0.01). Conclusion: The CSII on
offers the greatest beneﬁts for patients aged 1–5 and those with the
treatment commenced in the ﬁrst year after diagnosis of type 1
diabetes. The best results this group of children achieved 6 or more
years after start of the pump therapy.

Poster Presentations

P2-P270

Seasonality of Type 1 Diabetes in Children and
Adolescents According to Date of Diagnosis and Date
of Birth in a Large Diabetes Centre
Ioannis Anargyros Vasilakis, Ioanna Kosteria, Flora Tziﬁ,
Evangelos Christopoulos-Timogiannakis, Paraskevi Kotrogianni,
George Chrousos, Christina Kanaka-Gantenbein
Division of Endocrinology, Diabetes and Metabolism, Department
of Pediatrics, Diabetes Center, First National and Kapodistrian
University of Athens, Medical School, Athens, Greece

Background: There are studies supporting the seasonality of
diabetes according to date of diagnosis and date of birth, with most
T1D children being diagnosed in fall and winter and most of them
been born in the same period. That is in concordance with
previously published data from 1978 to 2008 in our country.
Objective and hypotheses: To assess whether there is a seasonal
variation of diabetes onset according to date of diagnosis and date
of birth of incident cases, in a large cohort of newly diagnosed T1D
children aged 0–16 y, between 2010 and 2015. Method: We
retrospectively collected data of 256 children and adolescents (121
females) aged 0–16 years (mean age 8.4G4.07 years) admitted in
our clinic with newly diagnosed T1D between 2010 and 2015. We
investigated whether there was a seasonality of diabetes onset
according to date of diagnosis and date of birth of the patients.
Results: In our cohort there was a signiﬁcant prevalence of
children aged O5 years (92, 36.7% for the age group 5–10 years
and 92, 36.7% for the age group 10–15 years) comparing to those
!5 years (61, 24.3%), (P: 0.036). According to date of diagnosis
there was no statistically signiﬁcant seasonal variation of diabetes
onset (P: 0.625). However, according to date of birth, there was a
statistically signiﬁcant difference between children born in fall (81
children, 31.6%) than those born in spring (56, 21.9%) and winter
(57, 22.3%), respectively (P: 0.037). Conclusion: In our cohort of
newly diagnosed T1D children and adolescents there was no
apparent seasonal variation according to date of diagnosisprobably due to the mild temperature variations through the
year in Mediterranean countries. However, there was a signiﬁcantly higher percentage of T1D children born in fall than in
winter and spring respectively.

study aimed at determining the incidence of diabetes mellitus
(DM) and studying the potential factors responsible for secondary
DM of TM patients. Objective and hypotheses: A total of 54 (33
male) transfusion-dependent TM patients were in the ‘TM group ’;
25 age- and gender-matched healthy children were recruited as the
‘control group’. Method: The height, weight, fast blood glucose
(FBG) and insulin level, serum ferritin (SF), superoxide dismutase
(SOD) and ultrasensitive C-reactive protein (hsCRP) were
evaluated in all subjects. Insulin resistance index (IRI) and b cell
function index (BFI) were also estimated. Results: The mean age
was 10.35G4.3 years. The SF level of the TM group was 3302.3G
2431.4 ng/ml. The TM group had signiﬁcantly higher levels of
FBG and IRI than the control group (PZ0.018, PZ0.022
respectively). There were no statistical differences in insulin level
and BFI between two groups. None of the control group had
impaired fast glucose or DM. In TM group, the prevalence was
18.5 and 3.7% respectively (PZ0.014). The incidence of abnormal
glucose occurred since age ﬁve and increased obviously after age
ten (PZ0.029). The incidence of abnormal glucose patients were
higher with SF S2500 ng/ml than those whose SF were less than
2500 ng/ml (PZ0.038). The TM had signiﬁcantly higher levels of
SOD and hsCRP than the control. The level of SOD was well
correlated with IRI and BFI. Conclusion: Insulin resistance
happened earlier than abnormal glucose level in TM patients. Age
and the degree of iron overload were closely associated with the
morbidities. The glucose metabolism should be followed up
regularly after age ﬁve in TM patients. The free radical content
may induce the morbidities.
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A Case Report of Wolfram Syndrome due to a Novel
Homozygous Mutation in WFS1 Gene
Meltem Tayfuna, Aslihan Araslia, Selin Elmaogullaria,
Ahmet Ucakturka, Fatma Demirelb
aAnkara

Children’s Hematology and Oncology Training Hospital,
Department of Pediatric Endocrinology, Ankara, Turkey; bYildirim
Beyazit University, Medical School, Department of Pediatric
Endocrinology, Ankara, Turkey
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Abnormal Glucose Level in Patients with Thalassemia
Major
Wenqin Laoa, Liyang Liangb, Hui Oub, Zhe Mengb, Lina Zhangb
aThe

Second Afﬁliated Hospital of Guangzhou Medical University,
Guangzhou, China; bSun Yat-sen Memorial Hospital, Guangzhou,
China

Background: Abnormalities in glucose homeostasis are fairly
common complications in thalassemia major (TM) patients. This
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Introduction: Wolfram Syndrome (WFS: OMIM 222300),
also known as DIDMOAD (diabetes mellitus, optic atrophy and
deafness) is an autosomal recessive, progressive, neurologic, and
endocrinologic, degenerative disorder caused by mutation in the
WFS1 Gene. This report presents a case with a new deﬁned
mutation in WFS. Case presentation: Fourteen-year-old male
patient was diagnosed with non-autoimmune type I diabetes at the
age of 5 and insulin treatment was applied to him. He has been
diagnosed optic nerve degeneration at 7 years old and diagnosed
sensory neural hearing loss at the age of 9 and implanted cochlear
implants to him. His parents were not relative. Physical
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examination revealed that body weight 52.5 kg (K0,95 SDS),
height 157.5 cm (0.95 SDS), testicular volume 5/5 cc, pubic and
axillary hair were consistent with stage 2. There were no clinical
and lab ﬁndings about diabetes insipidus. Neurological examination and cranial imaging were normal. Genetic testing for WFS1
gene mutation was performed and a new homozygous mutation in
WFS1 gene were identiﬁed in the genetic analysis
(c.15361549dupCTATCTCTTCTTC). Conclusion: Nonautoimmune diabetes mellitus is the ﬁrst and the most frequently
seen symptom of WFS. Optic atrophy, and deafness generally
appears in the ﬁrst decade of patients. Diabetes insipidus, renal
and neurologic signs may appear in the second 10 years. Patients
should be monitored multidisciplinary. Genetic studies will
provide early diagnosis and genetic counseling for families.
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Lower Basal Insulin Dose – Better Control in Type 1
Diabetes
David Stricha,b, Lucy Balgorc, David Gillisd
aClalit Health Services, Jerusalem District, Israel; bDepartment of
Pediatrics, Shaare Zedek Medical Center, Jerusalem, Jerusalem,
Israel; cDepartment of Pediatrics and Pediatric Endocrine Unit,
Hadassah-Hebrew University Medical Center, Jerusalem, Israel;
dDepartment of Medical Students, Hadassah-Hebrew University
School of Medicine, Jerusalem, Israel

Introduction: There is no valid evidenced-based recommendation for the optimum basal insulin dose in type-1 diabetes
mellitus when supplied either by continuous subcutaneous insulin
infusion (CSII) or multiple daily injections (MDI). We studied this
previously by evaluating the dose associated with successful
fasting. Another way of looking at this is by evaluating the
association between basal insulin dose and HbA1c. To this end we
performed a retrospective study of 89 children and young adults
with T1DM. Patients and methods: Eight-ﬁve (mean age
14.67G4.8 years (range 3–29)) patients were enrolled. Forty-six
were treated with CSII and 43 with MDI (glargine as basal insulin).
Basal insulin used was either downloaded from the insulin pump
or taken as the dose registered in the chart. Glucose data were
downloaded from patients’ glucometers. Mean time between data
download and HbA1c determination was 0.9G0.78 months. We
divided patients by quartiles according to HbA1c and determined
the average basal insulin for each quartile. The second and third
quartiles were joined and are presented together in the graph.
Results: With lower basal insulin levels lower HbA1C was
achieved despite a similar total daily bolus dose (see graph). The
optimal basal dose as determined by this study for 18 patients who
had the lowest HbA1c (average 6.49% 0.34) (0.28G0.08 u/kg/d) is
similar to that shown for fasting individuals of similar age (0.2G
0.16 u/kg/d). Conclusion: This study provides evidenced for a
recommendation to optimize treatment by relying mainly on alterations
in the bolus while keeping a low rate of basal insulin since patients with
lower basal insulin doses did better in their overall control.
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‘Comparison of Neutrophil/Lymphocyte Ratio
According to Degree of Glycemic Control in Children
with Recent-onset Type 1 and Type 2 Diabetes
Blanca Estela Aguilar Herreraa, Xalin Antonio Rosasa, Marco Antonio
Morales Péreza, Mayra Cristina Torres Castañedaa, Lorena Lizárraga
Paulı́na, Rita Angélica Gómez Dı́azb
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Background: There is a direct relation between C-reactive
protein and leukocyte count as indicators of inﬂammation. The
neutrophil lymphocyte ratio (NLR) is the balance between both
cells and is considered a marker of low-grade inﬂammation and an
indicator of high risk of cardiovascular events. An elevated NLR is
related with type 2 diabetes (T2D), however, even when in type 1
diabetes (T1D) there is an underlying inﬂammatory process, an
elevation of circulating neutrophils isn’t observed. NLR is
associated with hyperglycemia in adult patients with longduration T2D. However, reports in pediatric populations with
recent-onset type 1 (T1D) and T2D are scarce. Objective and
hypotheses: To evaluate the association between NLR and the
degree of glycemic control in pediatric patients with recent-onset
T1D and T2D vs healthy controls. Method: Design: Analytical
cross-sectional. Subjects 8–16 years of age were included, with T1D
or T2D with diagnosis % 3 months, who, with their guardians,
signed an informed consent. A physical examination included
anthropometric measurements. A blood sample was used for
glucose, lipid proﬁle and creatinine concentrations, hematic
biometry and HbA1c. Subjects were classiﬁed according to
metabolic control (good control HbA1c !7.5%). Results: There
were 131 subjects, 46 (35.1%) with T2D, 49 (37.5%) with T1D and
36 (27.4%) controls. Differences were observed among the three
groups in leukocytes (7.6G2.0, 6.4G1.7 and 6.8G2.0 K/mL for
T2D, T1D and controls, respectively). NLR was similar among the
groups: 1.58G0.61 in T2D vs 1.55G1.07 in T1D and 1.53G1.04 in
controls. According to metabolic control, NLR was signiﬁcant in
T2D (PZ0.045) and T1D (PZ0.035). Conclusion: Our ﬁndings
show higher NLR with poor glycemic control in T2D, and lower
with poor control in T1D, from the early stages of the disease in
Mexican pediatric population.
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Pancreatic Reserve and Metabolic Control of Type 1
Diabetes in a Cohort of Spanish Children and
Adolescent
Marı́a Laura Bertholt Zubera, Marı́a Cristina Luzuriaga Tomása,
Jesús Andrés de Llanob, Concepción Freijo Martı́na, Cristina Naranjo
Gonzáleza
aHospital Universitario Marques de Valdecilla, Santander, Cantabria,
Spain; bHospital Rı́o Carrión, Palencia, Palencia, Spain
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Objective: To evaluate the pancreatic reserve and metabolic
control in our patient diagnosed of type 1 diabetes over the last
20 years. Method: Retrospective cohort study of all patients !15
years, diagnosed in our community between 01/01/1995 and
31/12/2014. Variables: gender, age at diabetes debut, age at study,
c-peptide after stimulation with glucagon at debut and 1 month
after, HbA1c at debut, 1 month, 1 year, 2 years, 5 and 10 years of
debut. Comparison between groups. Results: Two hundred and
seven patients: 51% female. Average age at debut of diabetes 8.8G
3.7 years: 0–4 years 16%, 5–9 years 38%, 10–14 years 4%. Average
HbA1c at debut was 11.5%, it was higher in older children
(P!0.001). Average c-peptide after stimulation with glucagon at
debut moment 0.9 ng/ml (0–4 years 0.60, 5–9 years 0.91, 10–14
years 0.98). Average c-peptide after stimulation with glucagon 1
month after debut 0.8 ng/ml (0–4 years 0.53, 5–9 years 0.72, 10–14
years 0.85), statistically signiﬁcant differences between groups:
lower in younger children (P!0.001). Average age at study
moment 18.4G7.3 years, evolution of diabetes 9.4G6.1 years.
Average HbA1c, 1 year of diabetes 7.0G0.9% (nZ195), 2 years of
diabetes 7.3G1.0% (182), 5 years of diabetes 7.5G0.8% (nZ120),
10 years of diabetes 7.6G0.8% (nZ34). Group comparison:
statistically signiﬁcant differences after 5 years (PZ0.043), higher
in group: 10–14 years at debut. Conclusion: The older children
have higher HbA1c and pancreatic reserve (c-peptide) at debut of
diabetes type 1. At 5 years of diabetes the HbA1c is higher in
children that had 10–14 years at debut moment. The children of
our community have a quite good metabolic control, with average
HbA1c around 7.5% along the last 20 years.
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The Best Practice Tariff for Paediatric Diabetes Care
within England: A District General Experience
Kate Harvey, Benjamin Miguras, Rajeshkumar Jayaraman
The Royal Wolverhampton Hospitals NHS Trust, Wolverhampton,
UK

Background: The Best Practice Tariff (BPT) was introduced in
England in 2011–2012 to improve paediatric diabetes care. An
enhanced amount is paid based on the attainment of 14 standards.
Objective and hypotheses: We describe the experience of a
District General Hospital working with the new Tariff, including
the structural changes and the effect on diabetic control. Method:
We observed the changes to the local service since the introduction
of the BPT. We analysed unit-wide HbA1c data. We conducted a
retrospective audit examining speciﬁc cohorts of patients. Group
A were children diagnosed 2008–2009; we collected data from this
group between April 2010–March 2011 (pre-BPT), and April
2014–March 2015 (post-BPT). Group B were children diagnosed
2012–2013; we collected data from this group between April 2014
and March 2015 (post-BPT). Results: The funding received per
patient per year has increased to £2988. This has enabled the
diabetes team to expand to include an extra dietician, family
support worker and shortly a clinical psychologist. The average
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HbA1c within the unit has fallen. Within the audit cohorts, there
were 19 children in group A and 32 in group B. Post-BPT all
children were offered four multi-disciplinary team (MDT)
appointments and 69% had another eight contacts through the
year. Pre-BPT only 74% were offered four MDT appointments and
none had a further eight contacts in the year. The average HbA1c
increased in group A despite the introduction of the BPT (8.64%
pre-BPT, 9.18% post-BPT). However, the average HbA1c in newly
diagnosed patients fell following introduction of the BPT (8.36% in
Group B post-BPT vs 8.64% in Group A pre-BPT). Conclusion:
The introduction of the BPT has increased the funding and
improved the care that we deliver to our children. This is
demonstrated in the reduction in HbA1c across the unit, and in
newly diagnosed children.

P2-P277

Prevalence of Cardiovascular Risk Factors and
Obesity in Youth with Type 1 Diabetes in Lithuania
Ingrida Stankutea,b, Rimante Dobrovolskienea,b, Evalda Danytea,b,
Dovile Razanskaite-Virbickienea,b, Edita Jasinskieneb,
Giedre Mockevicienea,b, Valerie Schwitzgebeld,e,
Rasa Verkauskieneb,c
aAcademy of Medicine, Lithuanian University of Health Sciences,
Kaunas, Lithuania; bDepartment of Endocrinology, Hospital of
Lithuanian University of Health Sciences Kauno Klinikos, Kaunas,
Lithuania; cInstitute of Endocrinology, Lithuanian University of
Health Sciences, Kaunas, Lithuania; dPediatric Endocrine and
Diabetes Unit, Department of Child and Adolescent, University
Hospital of Geneva, Geneva, Switzerland; eDiabetes Center, Faculty
of Medicine, University of Geneva, Geneva, Switzerland

Background: Cardiovascular risk and obesity are rising
problems among individuals with type 1 diabetes (T1D).
Interventions targeted at decreasing cardiovascular risk in patients
with diabetes may be most effective during adolescence and young
adulthood, before atherosclerotic lesions become advanced or
cardiac changes become irreversible. Objective and hypotheses:
The aim of this study was to evaluate the prevalence of
cardiovascular risk factors and obesity in T1D children,
adolescents and young adults in Lithuania. Method: A cohort of
883 patients diagnosed with T1D for at least 6 months was
investigated. 66.8% of the study cohort were children and
adolescents (!18 years, nZ590) and 33.2% – young adults (18–
25 years, nZ293). Anthropometric parameters and blood pressure
were measured, and lipid proﬁle and HbA1c were determined.
Dyslipidemia was diagnosed if at least one lipid proﬁle parameter
was outside the normal range. All patients were evaluated for
microvascular diabetes complications. Results: Study subjects’
mean HbA1c was 8.5G2%, 19.5% (nZ171) were overweight and
3.6% (nZ32) were obese. Hypertension and dyslipidemia were
diagnosed in 29.8 and 84.7% of participants, respectively. HbA1c
concentration was directly related to levels of total cholesterol (rZ
0.274, P!0.001), low-density lipoprotein (rZ0.271, P!0.001)
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and triglycerides (rZ0.407, P!0.001), and inversely correlated
with levels of high-density lipoprotein (rZK0.117, PZ0.001).
Prevalence of dyslipidemia increased with duration of diabetes
(P!0.05). Hypertension was more prevalent in overweight and
obese compared to normal weight patients (44.6 vs 25.6%,
respectively, P!0.001). Adjusted for disease duration and
HbA1c, frequency of microvascular complications was higher
among patients with dyslipidemia (24.5 vs 21.5%, respectively,
P!0.001) and among those with hypertension (25.9 vs 23.2%,
P!0.001). Conclusion: The frequency of cardiovascular risk
factors is high in young people with T1D and is associated with
diabetes duration, obesity and poor metabolic control.
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Childhood Type 1 Diabetes (T1D) Management with
e-learning through Self-educational Tools
Cécile Bibal, Anne Laure Castell, Brigitte Aboumrad,
Philippe Lucchini, Pierre Bougnères
Pediatric Endocrinology, Bicêtre, France

Background: Children with type 1 diabetes (T1D) and their
parents need personalized i) information about the disease and
glucose homeostasis and ii) knowledge and guidelines about diet
and insulin therapy. Objectives: To set a complete educational
program that allows children with T1D to improve disease
management and daily life. Methods: Education modules were
written and trained with children and parents at outpatient visits.
Each module is a 10–20 slide Power Point presentation that can be
read in 30 min maximum. Individual personalized work sessions
were made of different modules depending on the appreciation of
the diabetes team. Patients: During the year 2015, 100 children
(age 2–15 years) and families served as a randomly composed
training group for the ‘Design’ phase of the educational program.
They were asked to go through selected modules adapted to
patient’s age, try to learn, answer questions, thereafter comment
the strengths and weaknesses of the program. Results: The full
program now includes 300 modules adapted to child and parents’
educational level. Learning modules have been tested and modiﬁed
by the training group. Interactive modules now allow the testing of
knowledge and of appropriateness of practical decisions regarding
diabetes self-management. Conclusion: Our program provides a
solid basis for education of T1D children and their parents, which
will be used on computers, tablets and smart phones.
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Mucormycosis and Type 1 Diabetes: A Case Report
Erdal Erena, Solmaz Celebib, Enes Salib, Tuncay Topacc, Omer Tarima
aUludag University, School of Medicine, Department of Pediatric
Endocrinology, Bursa, Turkey; bUludag University, School of
Medicine, Department of Pediatric Infectious Disease, Bursa,
Turkey; cUludag University, School of Medicine, Department of
Medical Mycology and Microbiology, Bursa, Turkey

Background: Mucormycosis which is an invasive fungal
disease and commonly seen in immunocompromised patients is
very rare in the diabetic children. Case report: We present a case
with type 1 diabetes with mucormycosis. A 14-year-old male
patient was referred to our department due to polyuria, polydipsia,
weight loss, headache, altered consciousness, fever, and rhinorrhea. After the diabetic ketoasidosis treatment, left facial paralysis,
anisocoria, and ptosis were noted. MRI revealed fronthoethmoid
fungal sinusitis, orbital cellulitis, frontobasal cerebritis and abscess
formation. Mucormycosis was conﬁrmed by biopsy. Amphoterisin
B and posaconasol treatment were started. Hyperbaric oxygen
treatment as adjuvant was commenced as well. Regression of
fungal lesions were demonstrated by MRI. The patient is still on
oral posaconasol treatment which is planned to continue for 1
year. He is followed up by neurologically for unilateral vision loss
and facial paralysis. Conclusion: It should be kept in mind that
untreated or uncontrolled diabetes causes immune deﬁciency which
is a risk for mucormycosis. Early detection and treatment of
mucormycosis is very important to reduce morbidity and mortality.
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Insulin Pump Therapy in Type 1 Diabetes: The Indian
Experience
Archana Dayal Arya, Manpreet Sethi
Sir Ganga Ram Hospital, New Delhi, India

Background: Insulin pumps have been used for the management of type 1 diabetes for over 15 years in the west. However
similar experience is lacking in India where multi dose insulin
injections still form the mainstay of management of type 1
diabetes. In a ﬁrst study of its kind from India, we attempt to
highlight the effectiveness, safety and superiority of insulin pump
use in type 1 diabetes. Objective and hypotheses: To determine
the impact of insulin pump therapy on short and long term

Table 1. (for abstract P2-P280)

Age group

No. of Pts. (52)

Duration of diabetes
before starting on
insulin pump (years)

0–5 years
6–10 years
11–15 years
16–20
21–25

2
16
20
10
4

0.85 (0.25–1.5)
2.75 (0.5–5)
4.3 (0.5–11)
5.6 (1–9)
10.7 (7–16)
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Average pre-pump
HbA1C (last HbA1C
before pump)

Average pre-pump
BMI (BMI at last visit
before pump)

8.4
8.0
9.0
9.2
9.5

16.2
16.3
17.8
21.2
19.7

Average post-pump
HbA1C (6 m) NZ52
7.9
7.8
7.6
7.6
8.0

(0.5)
(0.2)
(1.4)
(1.6)
(1.5)

Average post-pump Post pump BMI (after
HbA1C (long term) (1 6 months of starting
pump)
year) NZ27
7.8 (0.6) NZ2
7.7 (0.3) NZ11
7.6 (1.4) NZ9
8.0 (1.2) NZ4
8.0 (1.5) NZ3
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16.3 (0.1)
17.5 (1.2)
19.1 (1.3)
22.5 (1.3)
21.2 (1.5)

glycaemic control, BMI, rate of severe hypoglycaemia and diabetic
ketoacidosis (DKA) in children, adolescents and young adults.
Method: Retrospective analysis of data from case records of
patients at our clinic. Out of the 64 patients on insulin pump, 52
were included in the study. Age of the patients at initiation of
insulin pump ranged from 3 to 26 years. Data regarding pre-pump
HbA1C (average HbA1C in the 6 months before starting insulin
pump), pre-pump BMI (BMI at last visit before pump), pre-pump
episodes of hypoglycaemia and DKA and post pump HbA1C (at 6
months and 1 year after pump initiation), post pump BMI (BMI at
6 months after pump) and post-pump episodes of hypoglycaemia
and DKA (in the 1 year after pump) in each patient was recorded
and compared. Results: Of the 52 patients included, only 27
followed up for one year or more after initiation of pump and 25 had
visits only up to 6 months. There was a drop in HbA1C and increase
in BMI across all age groups with the maximum difference seen in the
oldest age group after starting pump therapy. Only three episodes of
DKA were recorded after pump therapy against ten episodes in the
pre pump period. However there were three episodes of severe
hypoglycaemia in the post pump period as compared to two episodes
in the pre pump period (Table 1). Conclusion: This study suggests
that insulin pump therapy is effective, safe and superior in children,
adolescents and young adults with type 1 diabetes.
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Child with Mutation in GATA 6 Gene – Case Report
Agnieszka Brandta, Małgorzata Szmigiero-Kawkoa,
Wojciech Młynarskib, Jolanta Wierzbac, Małgorzata Myśliwieca
aClinic of Pediatric, Diabetology and Endocrinology, Medical
University of Gdansk, Gdansk, Poland; bMedical University of Lodz,
Lodz, Poland; cClinic of Pediatric, Hematology and Oncology,
Gdansk, Poland

Background: The GATA family of zinc ﬁnger transcription
factors including GATA4 and GATA6 are known to play an
important role in the development of the pancreas. Aim: The aim
of this case-report study is to present a patient with GATA6
mutation treated in Clinic of Pediatric, Diabetology and
Endocrinology, Medical University of Gdansk. Case report:
Child was born prematurely in 36th week of pregnancy with birth
weight of 1520 g, with breathing problems supported by
mechanical ventilation. Echocardiography, detected tetralogy of
Fallot in this patient. From third day of life, hyperglycemia was
noticed and intravenous insulin infusion started. Because of
meconium obstruction in the newborn, cystic ﬁbrosis was
suspected. In neonatal screening, congenital hypothyroidism was
diagnosed and thyroxin was prescribed. Genetic test did not
conﬁrm CF (mutation on one allel CFTR gene – F508del) and
Hirschsprung disease was suspected. In genetic test, reciprocal
translocation between chromosome 1 and 7, and pericentric
inversion of chromosome 9 was found. Child received thyroid
hormons, insulin, pancreatic enzymes, antispasmodic agents,
ursodeoxycholic acid, rectal ingots and vitamins. In ﬁrst month
of life, insulin was injected intravenously and when child reached a
weight of approximately 2.5 kg, insulin pump therapy was started
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with insulin dose of 0.8 U/kg per day. The child was qualiﬁed to
cardiosurgical correction of cardiac heart defect which was
performed with good outcomes. On the basis of clinical picture,
mutation in GATA 6 was suspected. In genetic laboratory of
Medical University of Łódź, genetic tests were performed and
GATA 6 mutation was detected. Metabolic control of diabetes is
poor. Conclusion: Persistent neonatal diabetes with exocrine
insufﬁciency of pancreas and heart defect in patient were caused by
GATA6 gene mutation.

P2-P282

A Case Report of a 14 Year Old Female with a Known
History of Type 1 Diabetes Mellitus Who Developed
Tracheal Stenosis as a Result of Prolonged Intubation
from Diabetic Ketoacidosis and Subsequently
Developed Acute Pancreatitis
Hariram Ganesh, Irina Kazachkova
Maimonides Medical Center, Brooklyn, New York, USA

Background: Diabetic Ketoacidosis (DKA) is a serious and
common complication of type 1 diabetes mellitus. Often it occurs
due to non-compliance of the patient’s insulin regimen, especially
of the basal insulin. In this patient, about 6 months after being
diagnosed, she presented to the emergency department in DKA,
with a pH of 6.9 with altered mental status, which required
intubation for 1 week. She was treated with an IV insulin drip and
ﬂuids. As a result of her management, she developed tracheal
stenosis and cerebral edema. She also developed right hand
monoplegia and has not regained full function, despite physical
therapy. As a result of her stenosis, she developed stridor on
exertion and had to be admitted to the hospital on four different
occasions for tracheal dilation. After this failed, a tracheoplasty
was done by cardiothoracic surgery. On follow up, a fasting lipid
panel was done and the triglyceride value was O3000 mg/dl. She
was then started on 600 mg twice daily of Gemﬁbrozil. After
following up on the phone, she did admit that she was not
compliant with her insulin regimen and Gemﬁbrozil. After 1 week,
she presented to the hospital with abdominal pain and vomiting. A
serum lipase was elevated at 500 U/l. She was admitted and kept
NPO for 1 day and her abdominal pain improved. An abdominal
ultrasound was consistent with acute pancreatitis. After in-patient
management, her triglyceride level decreased to 200 mg/dl and her
lipase levels normalized in 2 days. Objective and hypotheses:
Diabetic ketoacidosis is a serious complication of type 1 diabetes
mellitus, which can cause severe morbidity and uncommon
complications like tracheal stenosis. Also uncontrolled diabetes
mellitus can cause complications from hypertriglyceridemia, like
acute pancreatitis. Method: We examined a 14 year old female
with a known history of type 1 diabetes mellitus for 1 year through
chart review. Results: This is a 14 year old female who developed
serious acute complications from type 1 diabetes mellitus,
including tracheal stenosis, which required tracheoplasty, cerebral
edema, monoplegia of her hand, and subsequently acute
pancreatitis. Conclusion: Proper management of type 1 diabetes
mellitus is needed to avoid serious complications from DKA and
from hypertriglyceridemia, like acute pancreatitis.
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Continuous Glucose Monitoring Can Alleviate
Parental Fear of Hypoglycaemia in Children with
Type 1 Diabetes Mellitus
Helen Moore, Astha Soni, Sze May Ng
Southport and Ormskirk Hospital NHS Trust, North West, UK

Background: Type 1 diabetes mellitus (T1DM) in children
carries signiﬁcant psychological stress for families, as well as
considerable long-term complications if good metabolic control is
not achieved. Tighter metabolic control carries increased risk of
hypoglycaemic episodes, and previous research suggests that
families with a high fear of hypoglycaemia will run blood sugars
higher in order to avoid this. Continuous glucose monitoring
(CGM) provides real time temporal measurements of blood
glucose levels and a recent Cochrane meta-analysis showed that
CGM technology can reduce HbA1c level without increase of
hypoglycaemia. Objective and hypotheses: To investigate fear
of hypoglycaemia before and after use of CGM. Method: Parents
of children and patients aged over 12 years using CGM for a
minimum of 6 months were asked to complete a modiﬁed version
of the Hypoglycaemia Fear Survey for parents of young children
(HFS-PYC), a measure designed to assess fear and avoidance
behaviours associated with hypoglycaemia, for before and after
CGM. Results: Questionnaires were returned for 13 patients
(eight male), nine patients were 12 years or older (age range 2–19
years, median 13 years) of which six returned patient questionnaires. Two patients and one parent were excluded from
analysis as incomplete. Signiﬁcant improvement was seen for
parental fear of hypoglycaemia following use of CGM (P!0.001).
Three out of four patient questionnaires analysed showed
decreased fear of hypoglycaemia following CGM use, however
these ﬁgures were not statistically signiﬁcant (PZ0.10). Mean
HbA1c in the preceding 6 months before CGM use was
66.7 mmol/mol compared to 61.4 mmol/mol 6 months postCGM (PZ0.52). Conclusion: Parental fear of hypoglycaemia was
signiﬁcantly reduced following the use of CGM in children with
T1DM. Reducing the level of fear of hypoglycaemia is an
important aspect in helping patients and families work towards
improving metabolic control in T1DM.

Improved technology has made it possible to develop devices
interstitial glucose control both blinded (retrospective) and open
(in real time). The FREE STYLE free device is the latest appearance
on the Spanish/European market. Although initially not seem
indicated in !18 th, these are the a priori more could beneﬁt from
an improvement of metabolic control. Objective: To evaluate the
impact of the implementation of the use of free FREESTYLE in
children with DM1 to 3.6 and 12 months after implantation. It is
valued changes in HbA1c, hypoglycemia and hyperglycemia
events. Satisfaction level of families. Methods: DM1 children
over 2 years with at least 6 months duration from debut. Use ‘off
label’ device, informed consent. Control at baseline, 3.6 and
12 months after implantation voluntary use. Cost for families.
Variables HbA1c, hypoglycemia events/month (moderate, requiring intervention), hyperglycemia/month (O250 mgr/dl) Study
comparativo. IBM Stastistics SPSS 19.0., Nonparametric paired
samples n!30. Health Survey Questionnaire SF-36 (Spanish and
summarized). Results: Twelve children (7_), mean age 10.5 to (8–
15.5). Previous HbA1c (DCA): 8.1% (6.4–8.8) needs: 0.72 IU/kg
per day (0.45–0.88), sensitivity 168 mgr/dl per IU (135–280) and
Survey 7.2 points (6–8). Hypoglycemic events/month 6.8,2 (5–15)
hypoglycemic events/month 12 (10–32). After 3 months of use
HbA1c (DCA): 7.7% (6.8–7.9) P: 0.38, hypoglycemic events/
month 4.9 (3–8) Events hipeglucemia/month 8 (7–20) difference
P: 0.03 95% CI (0.12–0.48). After 12 months of use HbA1c (DCA):
6.8% (5.2–7.5) P: 0.38, hypoglycemic events/month 2 (1–5) Events
hipeglucemia/month 5 (4–8) differences P: 0.001 95% (0.001–0.1)
Enc 8.5 points (7–9). Conclusion: Improving quality of life
perceived by parents, improved metabolic control, together with
the relatively low cost of the measure deﬁnes the potential of this
device, allowing even a medium-term decline in consumption of
test strips.
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Permanent Neonatal Diabetes by Gene Mutation
KCNJ11. Evolution and Treatment after Three Years
with Sulphonylureas
Maria Angeles Santos Mataa, Irene Fernandez Viserasa, Isabel Torres
Bareaa, Francisco Jose Macias Lopeza, Luis Catañob
aHospital de Jerez, Jerez de la Frontera, Spain; bHospital de Cruces,
Baracaldo, Spain
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The Implementation of a System of Continuous
Monitoring of Blood Glucose and Open (FREE STYLE
FREE) Improves Metabolic Control of Affected
Children DMtipo1
Ignacio Diez-Lopeza,b, Ainhoa Sarauaa, Isabel Lorentea
aOSI

Araba – Hospital University of Alava – Peadiatric
Endocrinology, Vitoria Basque Country, Spain; bBasque Country
University, Vitoria Basque Country, Spain

It is known that more checks of blood glucose, metabolic
control of patients with type 1 suffering Dm improvement.
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Background: Permanent neonatal diabetes (PND)with heterozygous mutations of KCNJ11, respond to treatment with
sulphonylureas. We report a case of PND in a baby, and mother
previously mis-diagnosed with Type 1 DM. Both were switched
from insulin to oral sulphonylureas. We evaluate the response and
evolution. Case report: A male newborn at 37 weeks’ gestation,
with a birthweight 2750 g (40thC) and length 48 cm (40thC),
was admitted for glycemic monitoring. He presented with
hyperglycemia in the ﬁrst week, requiring insulin infusions during
his ﬁrst month 0.2–0.5 U/kg per day. Family history: Parents nonconsanguineous. Mother on CSII diagnosed with Type I DM
from the third month of life, having presented with severe
ketoacidosis and dehydration. Currently: HbA1C: 9%. Initial
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laboratory evaluations in baby showed, blood glucose:
320 mg/dl, HbA1C:3.5%, no ketonuria, C-peptide:0.22 ng/ml,
Insulin:3.2 mU/ml, with negative diabetes antibodies in mother
and baby (Anti-GAD, Islet, insulin autoantibodies). Genetic
testing undertaken simultaneously on both (at baby age 3.8
months) revealed heterozygous mutation in exon1 KCNJ11
(p.Arg201His,c.602GOA). Following gradual transition from
insulin, at 3.8 months the patient was successfully shifted to
sulphonylurea therapy, requiring at the beginning 0.45 mg/kg per
day, decreasing to 0.2 mg/kg per day from the 4th month until 2.6
years, requiring 0.15 mg/kg per day currently. We evaluated
pancreatic insulin reserve and glycemic control prior to transition,
HbA1c, fasting insulin and c-peptide over successive years. As
result, the glycemic control and the pancreatic reserve were
improved in both. Evolution HbA1c: 5.2–5.7% throughout the
treatment time. Two years since starting sulphonylureas: fasting
insulin 3.9 mU/ml and C-peptide 0.7 ng/ml; 3 years since starting;
fasting insulin: 10 mU/ml and C-peptide: 2.88 ng/ml. Conclusion:
Although the clinical onset of patients with mutations in Kir6.2 is
typically described from the ﬁrst month of life, our case suggests
that the blood glucose levels are already affected from birth. This
case shows that earlier treatment with sulphonylureas improves
pancreatic reserve increasing the c-peptide leading to lower doses
being required. We will re-evaluate the diagnosis of patients with
early onset Type 1 DM.

In his physical examination, his weight was: 45.5 kg (10–25th
percentile), height was: 165 cm (75th p), and puberty was inline
with Tanner stage 5. In his laboratory test; serum glucose:
497 mg/dl, HbA1c: 12.7%, C-peptide: 1.04 ng/ml (0.9–7.1), pH:
7.39, HCO3: 22.7 mmol/l, vitamin A: 367 ng/ml (400–1500),
vitamin D: 9.1 ng/ml (20!), vitamin E: 2.5 mg/ml (5–16),
steotocrit in gaita: negative, sweat test found to be normal. Fecal
elastase: 35 mg/dl (!100: exocrine pancreatic insufﬁciency).
Insulin adacık antibodies (K), glutamic acid decarboxilase
antibodies (K), MODY gene was negative. Results: With cystic
ﬁbrosis prediagnosis, homozygous R352Q mutation has been
found on exon 8, in CFTR Full Sequence Analysis. This mutation
has already been described in former cystic ﬁbrosis cases.
Conclusion: Cystic ﬁbrosis coupling with diabetes is rarely seen
in childhood. Such a case study, having been presented with
diabetes symptoms, and found to be diagnosed as atypical cystic
ﬁbrosis has not been presented in the literature, so far.
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Diabetic Ketoacidosis Risk Factors in the Initial
Presentation of Type 1 Diabetes Mellitus in Children
and Adolescents
Silvia Silvaa,b, Lia Ferreiraa, Soﬁa Airesa,c, Joana Freitasa,
Ma João Oliveiraa, Ma Helena Cardosoa, Teresa Borgesa
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Atypical Cystic Fibrosis Adolescent Case Study (with
Normal Sweat Test) Referring with Diabetes Mellitus
Symptoms Found to Carry Homozygous R352Q
Mutation
Mehmet Keskina, Ozlem Keskinb, Sevgi Bilgic Eltanb, Mehmet Fatih
Devecic
aPediatric Endocrinology, Gaziantep University Medical School,
Gaziantep, Turkey; bPediatric Allergy and Immunology, Gaziantep
University Medical School, Gaziantep, Turkey; cPaediatry, Gaziantep University Medical School, Gaziantep, Turkey

Background: Cystic ﬁbrosis is an autosomal recessive genetic
disorder affecting typically the lungs, the pancreas, the gastrointestinal tract and tissues that produce mucus secretion, such as
sweat glands. Impaired glucose tolerance and cystic ﬁbrosisrelated diabetes are the most common complications of cystic
ﬁbrosis. Cystic ﬁbrosis-related diabetes is another type of diabetes
mellitus and carries some of the characteristics of type1 and type2
diabetes. Objective and hypotheses: We hereby present an
atypical cystic ﬁbrosis case who is referred to our center as diabetes
mellitus. Method: Fifteen year old, male referred to our center
with symptoms of drinking too much water, peeing more often
and losing weight. He had reported oily stool since 1 year of age.
This has been analysed in other centers, but found to have no
speciﬁc reason. His parents were ﬁrst degree relatives/cousins.
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Hospitalar do Porto, Porto, Portugal; bULSBA, Beja,
Portugal; cHospital São Teotónio, Viseu, Portugal
aCentro

Background: Diabetic ketoacidosis (DKA) is the most serious
acute complication of type 1 Diabetes mellitus (T1DM). It is
important to know the factors associated with the development of
DKA and elaborate preventive strategies to reduce their
prevalence. Objective and hypotheses: To identify DKA
predictive risk factors in the initial presentation of T1DM in
children and adolescents. Method: We conducted a retrospective
study, by analyzing the medical records of children/adolescents
diagnosed with T1DM between 2000 and 2015, followed in our
hospital. We have made a descriptive analysis of demographic and
clinical variables, the occurrence of DKA in the initial presentation
and a comparative analysis between the groups with and without
DKA. Statistical analysis was performed with SPSS. Results: A
total of 205 children/adolescents were diagnosed, but 50 were
excluded due to incomplete data. Of the 155 evaluated, the
majority were male (58.1%), with an average age 7.8G4.1 years. In
the inaugural episode of T1DM 61 cases (39.9%) of DKA were
documented (19 cases (12.4%) had severe DKA). The most
common symptoms were polyuria (96.5%), polydipsia (90.3%)
and weight loss (61.1%). The DKA was signiﬁcantly more frequent
in cases with a duration of symptoms R15 days (46.0% vs 28.3%;
P!0.05, OR 2.2), initial HbA1c R10% (52.2% vs 8.0%; P!0.001,
OR 12.5) and C-peptide !1.0 ng/ml (40.6% vs 5.9%; P!0.05 OR
10.9). The DKA was less frequent in the presence of family history
of T1DM (17.4% vs 42.5%; P!0.05, OR 0.285). We did not
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observe differences in the occurrence of DKA in relation to the
following variables: age at diagnosis, gender, parents’ education
level, month of diagnosis, presenting symptoms and presence of
autoantibodies. Conclusion: The DKA as the initial presentation
of T1DM in pediatric population was high, above the international
average that is around 30%. Were identiﬁed as risk factors:
symptoms that persist longer than 15 days, initial HbA1c R10%
and C-peptide !1.0 ng/ml and as a protective factor the family
history of T1DM. It is necessary to strengthen the public education
in order to reduce the time between the onset of symptoms and the
diagnosis of T1DM.
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Prevalence of Polycystic Ovary Symdrome and its
Clinical Proﬁle in Young Females with Type 1
Diabetes Mellitus
Preeti Dabadghao, Nibu Dominic, Namita Mohindra
Sanjay Gandhi Postgraduate Institute of Medical Sciences, Lucknow,
India

Background: The non-physiological ways and supraphysiological doses of insulin required for good glycemic control in
patients with type 1 diabetes right from onset exposes them to
effects of hyperinsulinism. In addition insulin resistance may be
seen because of glucose toxicity and abnormal fat mass gain during
puberty Insulin acts synergistically with luetinizing hormone to
facilitate androgen production by theca. Objective and
hypotheses: To investigate the prevalence of polycystic ovary
syndrome and its clinical proﬁle in females with type 1 diabetes.
Exogenous hyperinsulinism and insulin resistance may cause a
polycystic ovary like proﬁle in predisposed T1DM women.
Method: In this cross-sectional study 65 T1DM patients
underwent clinical examination, hormonal evaluation for hyperandrogenemia and ultrasonography of the ovaries in the follicular
phase of their menstrual cycle. Results: Median age and duration
of diabetes were 20 (range 11–40) and 6 (range 1.5–27) years
respectively. Median glycosylated haemoglobin was 7.15 (range
6.45–11.06). Thirty eight subjects (63%) had pre-pubertal onset of
diabetes. Eighteen of 60 patients (30%) satisﬁed the Rotterdam
criteria for PCOS and 7(11%) the NIH criteria, prevalence which is
much higher than 3.6% reported by us earlier in young women
(18–24 years age) from Lucknow. There was no difference in the
clinical, anthropometric and biochemical parameters in patients
with or without PCOS. In the subgroups of pre pubertal or post
pubertal onset of diabetes, there were no difference in the levels of
glycosylated haemoglobin, sex hormone binding globulin, and free
androgen index, between the two groups, but the daily insulin dose
in U/kg was higher in the post-pubertal group (1.05G0.21 in
pre-pubertal vs 1.45G0.61 in post-pubertal; P value Z 0.051).
Conclusion: Patients with type 1 diabetes have a high prevalence
of menstrual irregularities, hyperandrogenism and PCOS which is
not related to metabolic control or age of onset of diabetes.

238

P2-P289

The Frequency of Diabetic Ketoacidosis in Children
and Adolescents with Newly Diagnosed Type 1
Diabetes Mellitus: A Single Centre Experience in
Turkey
Ihsan Esen
Firat University Hospital, Elazig, Turkey

Background: Diabetic Ketoacidosis (DKA) is a serious
complication of type 1 diabetes mellitus (T1DM) that require
prompt recognition, diagnosis and treatment. There is wide
geographic variation in the frequency of DKA at onset of diabetes.
Objective: To determine frequency of DKA in children and
adolescents with newly diagnosed type 1 diabetes admitted to a
tertiary care hospital in Turkey. Methods: A retrospective study
was undertaken including patients who diagnosed with T1DM in
our paediatric endocrinology clinic, between June 2013 and
February 2016. Data from medical carts of 93 children and
adolescents (49 female) with T1DM were analysed. DKA was
deﬁned in patients based on laboratory test results; hyperglycemia
(blood glucose O200 mg/dl) and venous pH ! 7.30 and/or
bicarbonate !15 mmol/l and ketonemia. DKA was classiﬁed as
mild, moderate and severe based on venous pH, 7.20–7.30, 7.10–
7.20 and !7.10 respectively. Results: DKA was determined in
41.9% (39/93) of patients in the sample. The mean age of patients
with DKA at the time of diagnosis was not signiﬁcantly different
from patients without DKA (8.7G5.2 vs 9.8G4.6 years). There
were signiﬁcant differences in HbA1c, C-peptide levels between
the groups. The frequencies of mild, moderate and severe DKA
were 20.4, 6.5 and 15.1%, respectively. Conclusion: High
frequency of DKA has been determined in our cohort.
Community-based education programs could be helpful to
increase awareness of diabetes in childhood period, in this way;
the frequency of DKA can be reduced in patients with newly
diagnosed T1DM.
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Wolcott-Rallison Syndrome: Clinical Case
Presentation
Viktoriya Furdela, Halina Pavlishin
Horbachevsky Ternopil State Medical University, Ternopil, Ukraine

Wolcott-Rallison syndrome (WRS) is a rare autosomal
recessive disease characterised by neonatal/earlier-onset nonimmune insulin –requiring diabetes associated with skeletal
dysplasia and growth retardation. WRS is caused by mutations
in the gene encoding eukaryoutic translation initiation factor 2 a
kinase (EIF2AK3), which plays a key role in translation control
during the unfolded protein response. In the endocrinological
department of Ternopil Childrens’ Hospital diabetic boy was
admitted for usual checkup. He is full-term child from II physiological pregnancy and delivery, birth weight 2500 g. Neonatal
period and family history are unremarkable. In age 2 mo he was
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hospitalized due to moderate dehydration and intoxication
syndromes. Capillary blood glucose was 22 mmol/l, Hb1Ac Z
9.662%, C-peptide Z0.27 ng/ml and manifestation of neonatal
DM had been diagnosed. General condition of the child quickly
proofed by combined insulin therapy. By genetic DNA analysis of
parents and child blood novel EIF2AK3 gene missense mutation
of exon 15 was revealed, which conﬁrm the clinical diagnosis of
WRS. Child growths and develops properly, but in age of 1 year
was hospitalized to the resuscitation department due to
development of acute liver failure and anasarca. He was treated
for 3 weeks and recovered without defects. Now child is 1 year 10
mo. Physical development is proportional. He is on persistent
insulin therapy by Actrapid and Protaphane 4 injection per day in
dally dose 1.75 Units. Hb1Ac Z8.32%. Blood analyses without
pathological symptoms. For that moment signs of skeletal
dysplasia are not remarkable. WRS should be suspected in any
infant who presents with permanent neonatal diabetes associated
with episodes of acute liver failure. Early diagnosis is recommended by molecular genetic testing, in order to ensure
rapid intervention for episodes of hepatic failure, which is the most
life threatening complication.
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The Story of a de novo Heterozygous HNF1A Mutation
Caroline Ponmani, Kausik Banerjee
BHRUT, London, UK

Background: MODY is characterised by an early onset of
diabetes and a positive family history of diabetes with an
autosomal dominant mode of inheritance. We report a 15 year
girl with a HNF1A mutation who presented with MODY without a
positive family history. Objective and hypotheses: HNF1AMODY is often misdiagnosed as type 1 or type 2 diabetes. Genetic
conﬁrmation of MODY in insulin-treated patients helps in making
changes in the treatment modality as illustrated below. We tested
our patient for HNF1A mutation as she showed features of not
being insulin dependant – not developing ketoacidosis in the
absence of insulin, good glycaemic control on a small dose of
insulin and detectable C-peptide measured when on insulin.
Method: A 15 year old presented with fainting episodes and
feeling thirsty. Her blood glucose was noted to be 12 mmol/l. She
was admitted for further investigation and management.Her blood
glucose levels remained between 7 and 12 mmol/l and she had no
ketonuria. Her OGTT showed a fasting glucose of 6.7 mmol/l and
14.9 mmol/l at 120 min. Her haemoglobin A1c was elevated at
64 mmol/mol. Her blood glucose levels persistently remained
between 8 and 12 mmol/l. She was commenced on MDI with
Levemir as basal and Novorapid as bolus at 0.25 units/kg per day.
Her ICA and GAD antibodies were negative. Her C peptide was
522 pmol/l reﬂecting intrinsic insulin secretion. There was no
family history of diabetes. She tested positive for heterozygous
HNF1 A mutation. Insulin was stopped and she was started on
sulphonylureas. Results and conclusion: The molecular diagnosis of MODY is important to classify the diabetes, predict
prognosis and screen asymptomatic family members. Genetic
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testing of MODY could be considered for carefully selected
individuals without a family history of diabetes.
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Use of Continuous Glucose Monitoring Helps Selecting Insulin Therapy in Thalassemic Adolescents with
Glycemic abnormalities
Ashraf Solimana, Fawzia Alyaﬁea, Mohamed Yassinb,
Nagwa Aldarsya
aHamad Medical Center, Doha, Qatar; bAlamal Hospital HMC,
Doha, Qatar

Background: Continuous Glucose Monitoring (CGMS) is a
useful method to detect the variability of glucose ﬂuctuations and
offers the opportunity for better assessment of glucose homeostasis
in TM patients and response to therapy. Objective and
hypotheses: Does real-life monitoring of blood glucose add to
the therapeutic approach to patients with TM who have glycemic
abnormalities? Method: In two thalassemic adolescents with
glycemic abnormalities we tested the beneﬁt of monitoring blood
glucose to support the therapeutic decision. Results: A 15 year old
male with TM presented with nocturia. His FBG was 5.6 mmol/l
and OGTT showed a BG level at 2 h of 8.5 mmol/l. His CGMS
showed a diabetic range of BG after dinner and overnight. Based
on this tracing, a basal insulin (Glargine) was prescribed at night.
A satisfactory response was recorded by CGMS. In addition, a 14
year old girl with TM with no symptoms related to glycemic
abnormalities. Her FBG was 4.9 mmol/l and an OGTT showed a
BG level at 2 h of 6.9 mmol/l (IGT). CGMS tracing showed
prolonged persistent hyperglycemia after lunch suggesting a need
for prandial insulin to cover her carbohydrate load. Insulin aspart
before lunch properly controlled her glycemia. Conclusion: Our
results demonstrate that the CGMS is a useful method to detect the
variability of glucose ﬂuctuations and offers the opportunity for
better assessment and control of glucose homeostasis in TM
patients.

P2-P293

Impact of Demographic Factors on Diabetic
Ketoacidosis Occurrence at Type 1 Diabetes Onset
in Childhood
Flora Tziﬁ, Ioanna Kosteria, Ioannis Anargyros Vasilakis,
Evangelos Christopoulos-Timogiannakis, Diamanto Koutaki,
George Chrousos, Christina Kanaka-Gantenbein
Diabetes Center, Division of Endocrinology, Diabetes and Metabolism, First Department of Pediatrics, Medical School, National and
Kapodistrian University of Athens, Athens, Greece

Background: Diabetic Ketoacidosis (DKA) in newly diagnosed children with Type 1 Diabetes (T1D) has been associated in
previous studies with several factors, such as age or season of
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diagnosis. Objective and hypotheses: The aim of the present
study was to assess the impact of age, gender, birth order and
seasonality in DKA occurrence in newly diagnosed T1D pediatric
patients. Method: Data of children aged 0–14 years newly
diagnosed with T1D between January 2010 and December 2015
were analyzed according to age, gender and seasonality of date of
diagnosis and birth using both univariate and multivariate logistic
regression analysis. DKA diagnosis and its severity were classiﬁed
according to ISPAD guidelines 2014. Results: Hundred and ﬁfty
nine newly diagnosed T1D children in the years 2010–2015 were
recorded and 89 (55.9%) presented with DKA (severe DKA in
23.59%, moderate in 43.82%, and mild in 32.58%). In univariate
logistic regression analysis neither age (Exp(B):0.930, 95% CI:
0.859–1.006, PZ0.072) nor the season of birth exhibited any
signiﬁcant effect (Exp(B):1.405, 95% CI: 0.748–2.639, PZ0.290)
on DKA occurrence, while male sex was negatively associated with
DKA at T1D diagnosis (Exp(B):0.482, 95% CI: 0.254–0.915,
PZ0.026). Furthermore, diagnosis during the cold months (fallwinter) was borderline negatively associated (Exp(B):0.536, 95%
CI: 0.284–1.014, PZ0.055) with DKA, while the order of birth (1st
born children vs other) had no impact on DKA occurrence
(Exp(B):1.122, 95% CI: 0.598–2.106, PZ0.720). In multivariate
logistic regression analysis only male gender (Exp(B):0.470, 95%
CI: 0.246–0.901, PZ0.023) and the diagnosis during fall-winter
(Exp(B):0.521, 95% CI: 0.272–0.997, PZ0.049) were statistically
negatively associated with DKA occurrence at T1D diagnosis.
Conclusion: Male gender and diagnosis during the cold months
are less associated with DKA at T1D onset.

there was a disparity in this correspondence among the different
races. Results: We enrolled 227 patients from three different
hospitals of London (63 black, 117 white, 24 mixed and 23 of any
other ethnicity). On a mean glucose between 6.1 and 8 mmol/l the
mean Hba1c for blacks was 7.33%, 7.13% for whites, 6.46% for
mixed, 0 for any other; on a mean glucose between 8.1 and 10 it
was 8.86% for blacks, 8.21% for whites, 7.93% for mixed and 7.61%
for any others; on a mean glucose between 10.1 and 12 it was
8.74% for blacks, 8.08% for whites, 8.94% for mixed and 8.24% for
any others; on a mean glucose above 12 it was 10.13% for blacks,
9.05% for whites, 9.28% for mixed and 11.23% for any others.
Conclusion: Among all the patients, on a same level of mean
glucose the Hba1c of blacks was higher that the other ethnicities
and the higher was the mean glucose the wider was this difference.

P2-P295

Ischemic Intestinal Necrosis as a Rare Complication
of Diabetic Ketoacidosis in a Child with New-Onset
Type I Diabetes: A Case Report
Hyung Jin Kim, Eun-young Joo, Ji-Eun Lee
Inha University Hospital, Incheon, Republic of Korea
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Differences in Hba1c among Different Ethnicities; Is it
just a Matter of Mean Glycaemia?
Alessandra Coccaa,b, Edward Hollowayc, Simon Chapmand,
Dario Iafuscob, Tony Hulsea
aEvelina London Children’s Hospital, London, UK; bSecond
University of Naples, Naples, Italy; cCroydon University Hospital,
Croydon, UK; dKings College Hospital, London, UK

Background: Several studies have described ethnic differences
in HbA1c. Non-Caucasian patients have been found to have an
higher HbA1c than the Caucasian ones. These differences have
often been attributed to disparities in access to medical care or
quality of the care. Objective and hypotheses: Differences in
Hba1c among the ethnicities could be related not only to mean
glycaemia. The aim of our study was to observe if, at the same level
of mean glucose, the HbA1c of Non-Caucasian patients was higher
than the Caucasian ones. Method: We enrolled patients with type
1 and 2 diabetes, who checked the glycaemia at least twice a day.
From each patients’ history we chose an Hba1c value and starting
from the date of that value we selected on the Diasend the three
previous months. We then collected the mean glucose for this
periods and matched it with the correspondent Hba1c to observe if
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Background: Diabetic ketoacidosis (DKA) is the leading cause
of morbidity and mortality in children with type 1 diabetes
(T1DM). Although dehydration and electrolyte imbalance can be
present in patients with DKA and T1DM, gastrointestinal tract
complication remains unusual, especially in children. We report a
child case of newly onset T1DM who developed acute ischemic
intestinal necrosis with severe DKA combined with hypernatremic
hyperosmolarity. Case report: A 13-year-old previously healthy
Asian girl presented with vomiting and progressive lethargy lasting
3 days. She had a 1-month history of polyuria and polydipsia and a
13 kg weight loss over a period of 1 month. Over the 1-month, the
patient had intermittent episodes of vomiting but she did not visit
hospital. She only treated with intermittent medication for acute
gastritis. Initial laboratory ﬁndings were as follows: serum glucose,
1330 mg/dl; serum sodium, 162 mEq/l; serum osmolarity,
441 mOsm/l; pH, 7.15; base excess 24, respectively. Despite
intensive ﬂuid resuscitation and insulin infusion, her consciousness level was rapidly worsened and abdomen wall was distended
with rigidity. Emergent abdominal computed tomography showed
necrotizing enterocolitis with pneumatosis intestinalis. Twenty
hours after admission she died of ischemic intestinal necrosis
induced shock. Conclusion: DKA and hyperosmolar hypernatremia predispose the patient to develop thrombosis. Hypovolemia
and hypernatremic hyperosmolarity in childhood DKA can lead
to poor tissue perfusion and subsequent bowel ischemic necrosis.
A high index of suspicion of intestinal ischemia as a potential
complication of childhood DKA is critical factor inﬂuencing
survival.
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Diabetes – a Rare Complication of Ataxic
Telangiectasia Presenting in Childhood
Sereesha Veleshala, Murray Bain, Sharvanu Saha, Christina Wei
St Georges Hospital, London, UK

Case: A South Indian boy diagnosed with ataxic telangectaisa(AT) since aged 5 years (homozygous mutations for ATM gene at
C1966AOC and 1968-X.delI), presented with type 2 diabetes
(T2DM) aged 15.9 years. There was a 4-week history of polyuria
and polydipsia without weight loss. Investigations showed fasting
glucose 11.5 mmol/l, insulin 209 pmol/l, HbA1c 103 mmol/mol,
negative glutamic acid decarboxylase and islet cell antibodies, and
urinary C-peptide 2.84 nmol/mol. Intellectually he is normal and
attends mainstream school with physical assistance. His father
and ﬁve paternal siblings were diagnosed with T2DM aged !50
years. On examination, he was Tanner stage 5 and non-obese (BMI
23.2 kg/m2, SDS 1.15). There were no signs of acanthosis
nigricans. Telangiectasia were present on his sclerae and he was
ataxic with limited mobility with a mild scoliosis. Metformin
500 mg once daily was started and he responded well with fasting
glucose maintained between 5 and 6 mmol/l most days and
achieved an HbA1c of 47 mmol/mol 1 year after diagnosis.
Screening for coeliac disease, thyroid dysfunction, diabetic
nephropathy and retinopathy were negative. However, mildly
raised total cholesterol 5.3 mmol/l and triglyceride 2.7 mmol/l,
and low HDL 0.9 mmol/l were noted. He also has raised
transaminase (ALT 209 U/l) and ultrasound ﬁndings of hepatic
steatosis. Discussion: T2DM is a rare complication in patients with
AT which usually presents in adulthood. It is characterised by
hyperinsulinism, negative antibodies and liver dysfunction, without
clinical obesity and responds well to metformin. It has been proposed
that mutations of the ATM gene in AT leads to disruption of the
downstream signalling pathways in the insulin-stimulated glucose
transport at the skeletal muscles, and hence glucose clearance. Our
case demonstrates that diabetes and metabolic complications in AT
can present in the paediatric age range, and screening should be part
of the follow-up of AT from childhood.

often delayed. Moreover, systematized data about symptoms,
presentation, management and follow-up of T1DM in India is
lacking. Absence of such data makes formulation of uniform
region and nationwide protocols for diagnosis, management and
follow-up of T1DM patients difﬁcult. Objective and hypotheses:
To generate data about presentation and management of T1DM,
to identify risk factors for delayed diagnosis of T1DM, identify
other chronic conditions associated with T1DM and to focus on
prevailing socio-economic factors which could have an impact on
T1DM management. Method: A retrospective analysis of all
children attending the pediatric endocrine unit at a tertiary level
hospital from April 2014 to March 2016. Detailed questionnaire
was administered to the patients and their parents and
anthropometric measurements obtained from the patients along
with physical examination. Results: 221 children were included,
of whom 118 were girls and 103 were boys. MeanGS.D. – age of
diagnosis was 9.2G4.3 years. The commonest symptom was
polyuria (95.7%), followed by weight loss (80.3%). Commonest
mode of presentation was with osmotic symptoms (52.5%),
followed by diabetic ketoacidosis (45.5%). Winter was the
commonest season of diagnosis (49.3%). The commonest
associated autoimmune disorder was hypothyroidism (8.1%).
The commonest insulin regimen was split mix regimen using
regular insulin thrice a day and intermediate insulin twice a day,
before meals (48.5%). There were no differences between sexes for
any of these ﬁndings. Conclusion: Winter was the commonest
season for diagnosis. Diabetic ketoacidosis is no longer the
commonest mode of presentation. Commonest symptom is
polyuria. Hypothyroidism was the commonest associated disorder
and there did not seem to be any gender bias in presentation.
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Insulin Response at Standard Glucose Load in
Children With Normal, Low and Excessive Body Mass
Tetyana Chaychenko, Olena Rybka
Kharkiv National Medical University, Kharkiv, Ukraine
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Clinical and Demographic Characteristics of Patients
with Type 1 Diabetes Mellitus and correlation with
risk factors: A South Indian Database
V. Sri Nagesha, Bipin Sethia, Vishnuvardhan Rao Mendub,
Jayant Kelwadea, Harsh Parekha, Vaibhav Duklea, Syed
Mustafa Hashmic, Sana Hyderc, Sania Jiwanic, Ayesha Waseemd
aCare Hospital, Hyderabad, Telangana, India; bNational Institute of
Nutrition, Hyderabad, Telangana, India; cOsmania Medical College,
Hyderabad, Telangana, India; dDeccan College of Emdical Sciences,
Hyderabad, Telangana, India

Background: Type 1 Diabetes (T1DM) is one of the most
common paediatric endocrine disorders in India, but diagnosis is
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Background: Obesity epidemic is associated with diabetes and
it’s complications at young age. Meanwhile, there is no
recommendation concerning stratiﬁcation as a risky for the
overweight without dysglycemia by WHO criteria. Objective and
hypotheses: Insulin response during OGTT might be dependent
on BMI and can reﬂect preclinical stage of dysglycemia Method:
72 otherwise healthy adolescents aged 13.56G2.47 y.o. were
examined with standard 2-hrs oral glucose tolerance test (OGTT).
Subjects were grouped by BMI Z-score: K!1 S.D. low weight (LW,
nZ11), G1 S.D., normal weight (NW, nZ16),C1–2 S.D., overweight (OW, nZ14),C2.1–3.0 S.D., obese (OB 1, nZ18),CO3
S.D., obese (OB2, nZ13). Results: Dysglycemia by the WHO
standards was registered in 37.09% of subjects with excessive body
mass: 24.19% of IFG (OW, OB1, OB2), 6.4% IGT (OB 2) and 6.4%
IFGCIGT (OB 1, OB 2). It’s about 51.11% of total overweight.
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All of them were insulin resistant. No one case of diabetes revealed.
Fasting insulin was gradually increasing from group to group
(6.91; 10.17; 25.84; 30.71; 41.23 mIU/ml; P!0.01) as well as
HOMA-IR (1.75; 2.69; 5.62; 6.85; 8.56; P!0.01) and average
insulin concentration during the test (P!0.01). Peak insulin
response was registered in LW at 30 min and in NW, OW, OB1
and OB2 at 15 min. Afterwards insulin levels were decreasing in
LW and NW. Meanwhile it was tendency for insulin level to grow
up in all overweight and obese. Insulin dropped down in all
subjects at 120 min. Simultaneously, insulin at 120 min was higher
than fasting at 387% in LW, 67% in NW, 156% in OW, for 100% in
all obese (P!0.01). Insulin dynamic demonstrates high variability
in LW and OW together with least result in OB2. Conclusion:
There is a linear dependence of fasting and average insulin
concentration on BMI. There is a strongest response in LW and
NW subjects during the ﬁrst phase of insulin response and in OW
and OW during the second one. It reveals a necessity to stratify
subjects with low variability during OGTT and absent decrease of
insulin level after 30 min. as risky even despite of absent diabetes
and dysglycemia.

P2-P299

Initial Presentation of Subjects with Type 1 Diabetes:
A Change in Spectrum
Mathew John, Rejitha Jagesh, Asha Alex, Deepa Gopinath
Providence Endocrine and Diabetes Specialty Centre,
Trivandrum/Kerala, India

Background: The classical presentation of type 1 diabetes
mellitus is as diabetic ketoacidosis. As health awareness and access
to healthcare improves, more subjects with type 1 diabetes are
diagnosed early and present with less severe forms of hyperglycaemia. India accounts for most of the children with type 1
diabetes in South East Asia, but studies on the initial presentation
is lacking from India. Objective and hypotheses: The aim of the
study was to analyse the initial presentation of subjects with type 1
diabetes attending outpatient department. Subjects with other
forms of diabetes were excluded. Method: The initial presentation
of type 1 diabetes was classiﬁed arbitrarily into four types. Data
was collected by referring to previous discharge summaries and
patient histories from ﬁle. Type A: Classical diabetic ketoacidosis
(DKA) requiring admission. Type B: Probable DKA. Type C:
Severe hyperglycaemia requiring admission. Type D: Hyperglycaemia and/ketonuria managed as outpatient. Descriptive statistics
were used and SOFA (Open Source) was used for statistics.
Results: There were 102 patients in the group. Mean age: 11 years
(0.6–30 years, 48M, 54F). Majority of the patients were diagnosed
in the 6–12 age group (35, 34.5%) followed by 13–18 years (27,
26.6%). 40% (39) of subjects did not require admission for
management. In younger children (!6 years), all children were
admitted at diagnosis (Type A: 25, Type B: 1). In the older group
(O13 years), most patients were managed as outpatient (Type A:
1, Type D: 40). More subjects diagnosed after 2011 were
managed as outpatient. Conclusion: 40% of subjects with type 1
diabetes, did not require admission at presentation. Admission
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was more common among younger patients and those patients
presenting before 2010.
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Evaluation of the Epidemiological, Presenting and
Follow-up Characteristics and their Impacts on the
Glycemic Control in a Large Cohort of Pediatric Type
1 Diabetes Mellitus Patients from Southeastern
Anatolian Region of Turkey
Mehmet Nuri Ozbeka,b, Huseyin Demirbilekb,c, Birsen Baysald,
Riza Taner Baranb, Belma Haliloglub, Murat Ocald
aDepartment of Pediatric Endocrinology, Gazi Yasargil Training and
Research Hospital, Diyarbakir, Turkey; bClinics of Pediatric
Endocrinology, Diyarbakir Children’s State Hospital, Diyarbakir,
Turkey; cDepartment of Pediatric Endocrinology, Faculty of
Medicine, Hacettepe University, Ankara, Turkey; dDepartment of
Pediatrics, Gazi Yasargil Training and Research Hospital, Diyarbakir,
Turkey

Background: Type 1 diabetes mellitus (T1DM) is one of the
most common chronic disease in childhood. Evaluation of the
factors that have impact on the glycemic control and developement of complications would help to develop preventive strategies
for management of this group of patients. Objective and
hypotheses: To evaluate epidemiological, presenting and follow
up characteristics and their relationship with glycemic control in
pediatric T1DM patients from Southeastern Anatolian Region of
Turkey. Method: Hospital records of pediatric T1DM patients
being followed at Diyarbakir Children’s State Hospital and
Diyarbakir Gazi Yasargil Training and Research Hospital were
retrospectively reviewed. Results: Number of patients recruited
was 538 (292 female, 246 male). Mean age of diagnosis was 8.2G
4.3 years. The frequency of presentation with diabetic ketoacidosis
(DKA) was 51.9% with no gender discrepancy (Presentation with
DKA:54.1% vs 49.1%, PZ0.303), while patients with diabetes
history at their families had lower rate of DKA at presentation
(The rate of DKA: 47.3% vs 58.7%, PZ0.040). Mean HbA1c level
of female (9.6G2.2) and male (9.2G2.2) subjects at last follow-up
visit was not different (PZ0.079). While, HbA1c levels in
prepubertal patients was signiﬁcantly lower than those of pubertal
group (Mean HbA1c: 8.9G1.6vs.9.7G2.2, PZ0.000). Glycemic
control for patients who were living at rural or urban area were
also not statistically different (Mean HbA1c: 9.5G2.4 vs 9.4G2.2,
PZ0.616). Maternal and paternal education status was not found
related to glycemic control (P value: 0.267 and 0.087). Celiac
disease was associated to T1DM in 40 out of 375 (10.7%) and
Hashimoto’s thyroiditis in 30 out of 463 (6.5%) patients. Diabetic
nephropaty was the most common chronic complication detected
in 24 out of 212 (11.3%). Rate of diabetic nephropaty for
prepubertal and pubertal subjects was not different (PZ0.169).
Conclusion: In our cohort about half of patients was presented
with DKA which was lower in cases with history of diabetes at
their families. Puberty was related to poor glycemic control,
while rate of complications did not differed with regard of
pubertal status.
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HbA1C and IGF-1 Levels in Diabetic Children Treated
with Vitamin D
Elham Hashemi Dehkordia, Vida Hashemi Dehkordib, Saied
Mohammad Reza Fatemic, Roya Kelishadid
aDepartment of Pediatric Endocrinology, Child Growth and
Development Research Center, Research Institute for Primordial
Prevention of Non-communicable Disease, Isfahan University of
Medical Sciences, Isfahan, Iran; bSchool of Medicine, Islamic Azad
University of Najafabad, Isfahan, Iran; cDepartment of Pediatric,
Islamic Azad University of Najafabad, Isfahan, Iran; dDepartment of
Pediatric, Child Growth and Development Research Center,
Research Institute for Primordial Prevention of Non-communicable
Disease, Isfahan University of Medical Sciences, Isfahan, Iran

Background: Diabetes mellitus type 1 (T1DM) is the most
common chronic diseases in children. Studies show that the
prevalence of vitamin D deﬁciency is higher in this group of
patients. Objective and hypotheses: The aim of this study was
evaluation HbA1C and IGF-1 levels in children with T1DM that
receiving vitamin D supplement. Method: A total of 30 diabetic
children 5–15 years with 25(OH) D levels lower than 74 nmol/l
(29 ng/ml) were selected. Vitamin D supplement were given to
patients for 8 weeks. Concentrations of serum 25(OH) D, IGF-1
and HbA1c were compared between baseline and after treatment.
Results: The mean concentrations of serum 25(OH) D and IGF-I
were signiﬁcantly increased from 16.27G6.56 and 245.57G108.9
at baseline to 40.80G1.17 and 264.46G104.30 respectively. The
mean concentrations of HbA1c were signiﬁcantly decreased from
8.89G1.39 to 8.60G1.23 (PZ0.047). Serum HbA1c correlated
negatively with Serum 25(OH)D (rZK0.40, PZ0.05) and IGF1
(rZK0.69, P!0.001). Conclusion: Treatment with vitamin D
improved glycemic control in children with T1DM. This study
showed that serum IGF1 related to glucose homeostasis in this
patients.

P2-P302

Long-Term Follow-Up of Non-Diabetic Obese
Children and Adolescents Treated with Metformin
Melikşah Keskin, Semra Cetinkaya, Zehra Aycan
Dr Sami Ulus Obstetrics and Gynecology and Pediatrics Training
and Research Hospital, Ankara, Turkey

Introduction: Childhood obesity is an important public health
problem with increasing prevalence. Type 2 diabetes (T2DM) is
strongly associated with obesity and metabolic syndrome.
Adressing obesity and insulin resistance by drug treatment
represents a rational strategy for the prevention of T2DM. Aim:
The aim of our study was to evaluate the one year metformin
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treatment’s long-term effectiveness in children and adolescent.
Method: Patients who were diagnosed with obesity (VKİOC2
SDS) and found to have insulin resistance (total insulin at OGTT
O300 mIU/ml and homa-IR O3.4), aged between 10 and 18
years, treated with metformin in addition to lifestyle change for a
year and with regular follow-up for a minimum of 2 years after
metformin treatment in our clinic were included in the study.
Results: A total of 12 cases including eight girls with a mean age of
13.2G2.1 years and mean follow-up duration of 3.9G1 years were
included in the study. While the BMI of the cases at presentation
was 31.2G5.6 kg/m2 and BMI-SDS was 2.7G0.7, the BMI-SDS
value after one year of metformin treatment was found to have
regressed to 1.9G1 (PZ0.04), and the BMI-SDS value 2 years after
the interruption of metformin treatment had increased to 2.1G
1.04 but was not as high as the period before metformin treatment
(PZ0.033). Conclusion: One-year metformin treatment
improved the BMI-SDS values of the obese children and this
improvement decreased but continued in the second year after the
discontinuation of the treatment.

P2-P303

Understanding the Molecular and Genetic Basis of
Complex Syndromes of Diabetes Mellitus
Melissa Riachi, Khalid Hussain
University College London, London, UK

Background: The two most commonly known types of
Diabetes Mellitus (DM) are DM type 1 and DM type 2,
characterized by insulin deﬁciency and insulin insensitivity,
respectively. DM can also be associated with rare mutlisystemic
syndromes such as Alstrom, Bardet-Biedl, Wolfram and pigmentary hypertrichosis insulin dependent diabetes (PHID) syndromes.
Objectives: To understand the genetic and molecular basis of
syndromic DM in a large cohort of patients. Methods:
Homozygosity mapping, followed by conﬁrmation using Sanger
sequencing were used to ﬁnd novel and rare mutations. Protein
expression was then studied using Western Blots. Results: So far,
ﬁve patients from Turkey have been identiﬁed to have novel causes
of Wolfram Type 1, which is a progressive disorder characterized
by diabetes insipidus (DI), diabetes mellitus (DM), optic atrophy
(OA) and deafness (D) and is known as DIDMOAD. Western
Blots show no protein expression. Moreover, 1 patient from
Turkey has been identiﬁed to have Wolfram Type 2, which differs
from Wolfram Type 1 by the absence of DI. Also, 2 siblings from
Turkey have been found to have novel variances in the
untranslated regions of the gene responsible for the pigmented
hypertrichosis insulin dependent diabetes (PHID) syndrome
uncovering a novel molecular mechanism for this condition.
Conclusion: This study so far identiﬁed novel causes of Wolfram
Type 1 and PHID syndrome. Further work is ongoing to
understand the molecular and genetic mechanisms of these and
other rare DM syndromes.
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Cardiovascular Risk and Long Term Follow-up of
Turkish Children with Type 2 Diabetes: Single Center
Experience

than age of 10. BMI is the most important determining factor of
CVR. AIP and AI might be useful for early diagnosis in clinical
practice.

Ayla Guvena,b, Elif Gokce Demira
aGöztepe Education and Research Hospital, Pediatric Endocrinology
Clinic, Istanbul, Turkey; bAmasya University Medical Faculty,
Department of Pediatrics, Amasya, Turkey

Background: Type 2 diabetes (T2DM) increases in parallel
with obesity in childhood. T2DM can be associated with
cardiovascular risk (CVR) even childhood. Objective: To
investigate the presence of CVR criterions in children with
T2DM and to detect CVR as the earliest age as possible. Method:
This study enrolled 84 (58 Girls) children with T2DM. OGTT was
performed in 47 children. Biochemical and hormonal analyses
were performed in fasting state. The presence of hepatosteatosis,
polycystic ovaries and microvascular complications were investigated. At admission, atherogenic index of plasma (AIP) and
atherosclerosis-index (AI) were calculated. Results: Mean age was
13.4G2 years. Clinical features are given in Table 1. 55.1% of girls
were obese and 80.7% of boys were obese. 35 patients had been
followed for 24 months. The youngest patient with high AIP (O0.21)
was 8.9 year-old girl and the youngest patient with high AI (O3.1)
was 10.6 year-old boy. AIP was high in 90% of patients and high AI
was found in 38% of them. 81.5% of them had hepatosteatosis.
Autoantibodies were detected in 15 of 60 patients. 65.4% of
patients had R3 cardiovascular risk criterions. Signiﬁcant
differences were found in BMI between at admission and at 3 rd,
at 6 th and at 12 th months (PZ0.001, PZ0.024, PZ0.049,
respectively). There was a difference in HbA1c between at
admission and at 12th months (PZ0.021). BMI-at admission
was correlated with systolic-blood-pressure (SBP) (0.488),
diastolic-BP (r:0.450), HOMA-IR (r:0.307), Quicki (r:K0.307),
FGIR (r:K0.336), AST (r:0.268) and ALT (r:0.348). AIP was
positively correlated with BMI-SD at-admission (r:0.231), SBP
(r:0.259), ALT (r:0.380), AST(r:0.298) and microalbuminuria
(r:0.315). BMI-at admission is the determining factor on AIP
(PZ0.005). Conclusion: Cardiovascular morbidity is high in
T2DM. Children with T2DM have increased CVR even if younger

Table 1.
BMI SDS
SBP, mmHg
DBP, mmHg
HbA1c-0, %
HOMA-IR
Quicki
FGIR
AIP, log
(Triglyceride/HDL)
AI, (LDL/HDL)
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Total n:84

Girls n:58

Boys n:26

2.3 (0.6)
121G16
78G13
8.4G2.8
5.62 (15.5)
0.28G0.03
5.3 (7.41)
0.58G0.33

2.15 (0.75)
119G15
77G13
8.1G2.6
7.45 (6.9)
0.28G0.03
7.2 (14.2)
0.59G0.25

2.4G0.4
127G16
82G14
9.2G3
6.29 (8.4)
0.28G0.03
16.4 (19.5)
0.57G0.46

2.9G1

2.9G1

2.8G1.1

P2-P305

Thiamine Responsive Megaloblastic Anemia Due to
SLCA19A2 Gene Mutation: Another Cause of Neonatal
Diabetes with Succcesfull Switch from Insulin to
Thiamine
Serpil Basa, Azad Akbarzadea, Zeynep Ataya, Ziya Gurbanova,
Tülay Gurana, Serap Turana, Elisa De Francob, Sian Ellardb,
Abdullah Bereketa
aDepartment

of Pediatric Endocrinology and Diabetes, Marmara
University, istanbul, Turkey; bDepartment of Molecular Genetics,
Exeter University of Medical School, Exeter, UK

Itroduction: Thiamine responsive anemia (TRMA) known as
Rogers syndrome; is an early-onset, autosomal recessive disorder
characterized by diabetes mellitus, megaloblastic anemia and
sensorineural deafness. Diabetes in this condition is well described
in infancy but has only very rarely been reported in association
with neonatal diabetes. Case: 3-months old male patient with
neonatal diabetes was admitted to our outpatient clinic because of
uncontrolled hyperglycemia under insulin treatment. History
revealed parental consanguinity, he was born 2000 g at 32nd week
of gestation. He was operated on the second day of life due to
prenatal diagnosis of duodenal atresia. During hospitalization in
intensive care unit, hyperglycemia and supraventricular tachycardia had been detected. Insulin, propranolol and amiodarone
was started and the patient was discharged 20 at day of life. The
patient was hospitalized for glycemic regulation. On admission he
was 56 cm (3 p.), 3.4 kg (!3 p.); head circumference was 38 cm (3 p.).
Physical examination was normal and neuromotordevelopment
was consistent with age. He had been on NPH insulin 0.18 mg/kg
per day-divided into two doses. HbA1c level was 7.2%, blood
glucose was 277 mg/dl, C-peptide level was 0.28 mg/dl. Diabetes
autoantibodies were negative. He had frequent hyper andhypoglycemias during the day. Blood glucose levels improved after
switching toinsulindetemir three times a day. RFX-6 mutation was
examined owing to associated duodenal atresia, was found
negative. The patient also had anemia (Hb:8.2 g/dl, MCV:84,
MCHC:35.7, ferritin 69 ng/dl, Vitamin B12: 168). Replacement
therapy for vitamin B12 deﬁciency was given. Homozygous frame
shift mutation (c.242 dup; p.Y81X) on exon 2 of SLCA19A2 gene;
previously identiﬁed on Iranian patients; was detected with next
generation sequencing method. Thiamine replacement was started
intramuscularly at ﬁrst (2!100 mg/day, ﬁve times in total) and
then continued as 30 mg/kg per day per oral (divided into two
doses). After thiamin replacement, insulin requirement decreased
gradually, and insulin therapy was stopped at the end of the ﬁrst
week. Ketosis and hyperglycemia were not observed on the followup. He was discharged with oral thiamine. At the end of 3 months
his HbA1c level was 6%.
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Maturity-Onset Diabetes of the Young (MODY):
Tracking and Clinical Follow-up
Arthur Pires Bezerra, Alberto José Santos Ramos, Adriana
Farrant Braz
Universidade Federal de Campina Grande, Campina Grande,
Paraı́ba, Brazil

Background: Maturity-onset diabetes of the young (MODY)
is a monogenic form of diabetes, with an autosomal dominant
mode of inheritance and high penetrance. To this date, it is known
13 subtypes of MODY with different genetic etiologies. It is
characterized by high incidence in the family, an early onset and
primary defect in pancreatic b-cell function. Objective and
hypotheses: The primary objective of this study is to identify
patients with MODY and detect the MODY subtypes prevalence
among the study subjects. The conﬁrmation of the MODY
diagnosis often results in a personalized treatment for the patient
and for the family members that also have diabetes, along with
genetic counselling for all the subjects with MODY. Method: This
is a cross-sectional study, with a quantitative approach that
includes the genetic analysis of all the possible MODY patients.
The study takes place in the Alcides Carneiro University Hospital
(ACUH) of the Federal University of Campina Grande -Paraı́ba –
Brazil (UFCG), in the Endocrinology Clinics of the Hospital.
Patients diagnosed with diabetes mellitus type 1 (DM 1) were
interviewed and, if they matched our study inclusion criteria,
a blood sample was taken for the genetic analysis of MODY
mutations. Results: A total of 565 patients diagnosed with DM 1
had medical appointments at least once in the ACUH
endocrinology clinics. To this date, 67 patients were interviewed
and six of those ﬁlled our study inclusion criteria, with the genetic
analysis of four patients conﬁrmed the diagnosis of 2 MODY2 and
2 MODY3 subjects. The medical records analysis of DM 1 patients
revealed 18 possible MODY subjects and interviews will be
scheduled. Conclusion: MODY represents around 2% of all
diabetes cases in the world, and in Brazil about 280 000 have one
of the MODY subtypes. The diagnosis is important to personalize
treatment according to the MODY subtype and identify family
members with the mutations.

P2-P307

Evaluation of Autoimmune Thyroiditis Development
on Onset and During Follow Up in Cases with Type 1
Diabetes Mellitus
Bade Baya, Filiz Tütüncülerb, Digdem Bezenb, Emine Dilekb,
Galip Ekukluc
aDepartment of Pediatrics, Medical School of Trakya University,
Edirne, Turkey; bDivision of Pediatric Endocrinology, Medical
School of Trakya University, Edirne, Turkey; cPublic Health Care
Department, Medical School of Trakya University, Edirne, Turkey

Background: Type 1 diabetes mellitus (T1DM) is the most
common endocrine disease in children and adolescents.
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Objective and hypotheses: It was aimed to evaluate the
frequency of autoimmune thyroiditis (AT) and the possible risk
factors for AT at diagnosis and at follow up of T1DM patients.
Method: T1DM patients who were admitted to Trakya University
Medical Faculty Pediatric Department, Pediatric Endocrinology
Outpatient Clinic between January 2006 and September 2013 were
evaluated. Results: The mean age of 134 (63 M, 71 F) cases was
11.3G4.6 years, mean diagnosis age of diabetes was 8.1G3.9 years
and mean diabetes duration was 3.1G2.4 years. Most of the cases
were diagnosed at spring and winter, and most common
administration reason was diabetic ketoacidosis (52.7%). At the
diagnosis of T1DM, mean HbA1c was %12.3G2.7 and mean
C-peptide was 0.43G0.39 ng/ml. Glutamic acid decarboxylase,
anti-insulin and islet cell antibodies were positive in 47.4%, 1.7%
and 0.9% of the cases, respectively. AT was found in 19 (5 M, 14 F)
out of 134 cases (%14.2). The mean age of these cases was 13.9G
3,6 years and diabetes duration was 4.2G2.9 years. At the
diagnosis of AT 68,4% of cases were between ages 10 and 15 years
and 78.9% were pubertal. All cases were euthyroid at diagnosis but
six of them then developed subclinical hypothyroidism. Sex, age,
puberty, anthropometric measures, clinical and laboratory
ﬁndings at the time of diagnosis of T1DM were similar in AT
positive and negative cases. The mean age was higher and number
of pubertal cases was more in T1DM cases with AT. Conclusion:
In conclusion, AT incidence is high in T1DM cases, especially at
puberty. At the time of diagnosis, cases with AT are mostly
euthyroid but because thyroid dysfunction may be seen in the
feature, close follow up is crucial. Therefore, T1DM cases should
be assessed for thyroid autoantibodies and thyroid hormones
annually.

P2-P308

The Autoimmune Hypothesis for Acute Bilateral
Cataract in Type 1 Diabetes
Dimitrios T Papadimitrioua, Christina Bothoua,
Filippos Skarmoutsosa, Theodoros K Alexandridesc,
Vassiliki Papaevangeloub, Anastasios Papadimitrioub
aAthens Medical Center, Athens, Greece; bAttikon University
Hospital, Athens, Greece; cUniversity Hospital of Patras, Patras,
Greece

Background: Cataract as a chronic complication of diabetes is
well established in the literature and the risk factors are also well
known. However, rare cases of acute bilateral cataract have been
reported, all of them happening relatively shortly after diagnosis in
T1DM. While the pathophysiology of this phenomenon remains
unclear – as a lot of different theories proposed so far with the
most accepted being the osmotic stress induced oxidative damage
– fail to explain adequately the acuteness of bilateral cataract
formation - there have also been reports of acute bilateral cataract
as the ﬁrst presentation of T1DM. Objective and hypotheses:
We have recently published a case of acute bilateral cataract in a
paediatric patient with T1DM manifested 3 months after
presentation with severe diabetic ketoacidosis and initiation of
insulin treatment. Method: The cataract being completely
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liqueﬁed; no lens tissue could be sent to immunopathology in
either of the two operations. The only remarkable change to his
biology and autoimmune status were the previously negative at
presentation of T1DM, now clearly elevated insulin autoantibodies
(IAA): 1.4 (!1.1). Results: Our ‘autoimmune hypothesis’
proposes that the timing of the cataract formation – usually few
weeks or months after onset of insulin treatment, as in our casesuggests an autoimmune response. More speciﬁcally, the IAA
became positive within 3 months after the beginning of insulin
treatment and this period coincides with the cataract formation.
Unfortunately, we were unable to measure the IRA, which might
have strengthened the autoimmune hypothesis, as decreased
immunoreactivity for the insulin receptor has been found in the
lens when cataract is detected. The timing of the occurrence of
acute bilateral cataract in patients with good metabolic control,
who do not carry the burden of a chronic diabetic decay, clearly
implies an autoimmune mechanism on the grounds of a possible
genetic predisposition for cataract formation. Conclusion: While
previously reported theories fail to explain the acuteness of the
phenomenon, there are indications to suggest a possible
autoimmune mechanism for acute bilateral cataract in diabetes
that warrants further investigation. Elucidation of a possibly
autoimmune underlying mechanism could result in early detection
and development of prevention strategies to avoid such a stressful
complication.

P2-P309

Clinical Characteristics of Latent Autoimmune
Diabetes in Youth (Type 1.5 DM)
Seung Ho Lee, Seung Huh, Jeesuk Yu
Dankook University Hospital, Cheonan, Republic of Korea

Background: Diabetes mellitus (DM) in childhood was mostly
type 1 DM (T1DM), but sometimes it is not easy to classify,
especially in the case having both type 2 clinical phenotype and
autoantibody positivity. It is named as latent autoimmune diabetes
in youth or type 1.5 DM (T1.5DM). Objective and hypotheses:
This study was designed to evaluate the clinical characteristics of
T1.5DM who had autoantibody positivity with clinical phenotype
of T2DM. Method: Ninety ﬁve subjects who were diagnosed as
having DM between 2001 and 2015 were enrolled in the study.
Subjects with fulminant diabetes or less than 6 months of follow-up,
or no assessment of autoantibody status were excluded. Study
subjects were classiﬁed into type 1, 1.5, and 2 DM. Clinical features
as well as laboratory ﬁndings were compared between groups.
Results: Among 95 subjects, type 1.5, 1, and 2 DM were 11
(11.6%), 51 (53.7%), and 33 (34.7%), respectively. In T1.5DM, age
at diagnosis and BMI Z scores were signiﬁcantly higher compared
to T1DM, and there was no DKA at initial presentation. Serum
c-peptide levels were higher compared to those in T1DM (2.28G
1.42 ng/ml vs. 0.52G0.44 ng/ml, P!0.001). The titers of anti IA-2
autoantibody were signiﬁcantly lower in T1.5DM compared to
T1DM (4.86 vs. 45.95 U/mL, P!0.001). During mean follow-up
of 3.22 years in T1.5DM, 27% turned autoantibody negative, and
25% of the subjects who had persistently positive autoantibody
needed intensive insulin treatment of more than 0.5 U/kg per day.
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Conclusion: In T1.5DM, it may be necessary to recheck
autoantibody, especially in patients who initially had weakly
positive autoantibody titer. It is important to closely monitor
patients with T1.5DM because they might need intensive insulin
treatment within several years.

P2-P310

Diabetic Ketoacidosis: Clinical Features and
Precipitating Factors at DEMPU
Amany Ibrahim, Mona Mamdouh Hassan, Noha Arafa, Asmaa
Salah Eldin
Pediatric Department, DEMPU, Faculty of Medicine, Cairo
University, Cairo, Egypt

Background: Diabetic ketoacidosis (DKA) is an acute
complication of type 1 diabetes mellitus (T1DM) that can be
fatal if not properly managed. DKA is a leading cause of mortality
in these children, early recognition and prompt treatment should
substantially reduce childhood mortality in children with T1DM.
Objective and hypotheses: We aimed to identify the risk factors
and the most common clinical features of newly diagnosed
diabetes in children, in addition to the factors related to delayed
diagnosis or mismanagement in these children. Method: Over a 3
month period, 99 patients newly diagnosed with T1DM; 53 (24
females and 29 males) of which had DKA and 46 (23 females and
23 males) were hyperglycemic with mean (S.D.) age of 6.89 (3.63)
and 6.75 (3.53) were recruited from the inpatient department of
the Diabetic, Endocrine and Metabolic Pediatric Unit (DEMPU),
New Children Hospital, Cairo University. Results: Polyuria,
polydipsia and weight loss were the most common symptoms
preceding the diagnosis (93.8%, 92% and 80.8% respectively).
Delayed diagnosis occurred in 98.1% and 58.7% of DKA and
hyperglycemic groups respectively. 69.8% of the DKA group were
misdiagnosed as respiratory problems, gastroenteritis and urinary
tract infections. Mismanagement was detected in 28.3% of DKA
group. Multivariate analysis to predict the most signiﬁcant risk
factor(s) associated with the development of DKA at the time of
diagnosis of T1DM showed delayed start of insulin therapy was
the most signiﬁcant risk factor associated with development of
DKA with (ORZ1.267, P valueZ0.023). Conclusion: Increased
awareness of the health care professionals to start insulin therapy
appropriately and early is needed to reduce the frequency and
severity of ketoacidosis.

P2-P311

Diabetes Distress in Adolescents and Young Adults
with Type 1 Diabetes
Lina Lasaitea, Rimante Dobrovolskieneb, Evalda Danytea,
Ingrida Stankuteb, Dovile Razanskaie-Virbickienea,
Valerie Schwitzgebelc,d, Dalia Marciulionytea, Rasa Verkauskienea
aInstitute of Endocrinology, Lithuanian University of Health
Sciences, Kaunas, Lithuania; bDepartment of Endocrinology,
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Hospital of Lithuanian University of Health Sciences Kauno
Klinikos, Kaunas, Lithuania; cPediatric Endocrine and Diabetes
Unit, Department of Child and Adolescent, University Hospital of
Geneva, Geneva, Switzerland; dDiabetes Center, Faculty of Medicine,
University of Geneva, Geneva, Switzerland

Background: Age and gender are important factors in
adjustment and psychological well-being in patients with chronic
physical illness. Objective and hypotheses: To determine
whether diabetes distress varies by age and/or gender in type 1
diabetic (T1D) patients. Method: Diabetes distress was compared
in 255 adolescents and 283 young adults with T1D using Problem
Areas in Diabetes Scale. Results: High diabetes distress level was
found in 22.8% of participants. Lack of conﬁdence in self-care
(6.8G5.6 vs 4.8G5.3, PZ0.001), negative emotional consequences (11.5G9.3 vs 8.8G9.4, PZ0.003), overall score (22.9G
17.9 vs 17.0G17.7, PZ0.001) were higher in adult than in
adolescent males. There was a trend towards higher prevalence of
negative emotional consequences in adult compared to adolescent
females (14.2G11.0 vs 11.5G8.8, PZ0.052). Lack of conﬁdence in
self-care (6.8G5.3 vs 4.8G5.3, P!0.001), negative emotional
consequences (11.5G8.8 vs 8.8G9.4, PZ0.001), overall score
(22.9G16.9 vs 17.0G17.7, P!0.001) were higher in adolescent
females compared to males. Negative emotional consequences
score was higher in adult females compared to males (14.2G11.0
vs 11.5G9.3, PZ0.041). Conclusion: In conclusion, our ﬁndings
add to evidence suggesting the importance of addressing diabetes
distress in clinical care and the necessity of wider picture beyond
the physical manifestation of diabetes to be taken into
consideration.

P2-P312

A Novel Glucokinase Gen Mutation: Mody Type-2
Case
Aslihan Arasli Yilmaza, Selin Elmaogullaria, Fatma Demirela,b,
Meltem Tayfuna, Seyit Ahmet Ucakturka, Fatih Gurbuza, Ali Kemal
Topalogluc
aAnkara Children’s Hematology and Oncology Training Hospital,
Ankara, Turkey; bYildirim Beyazit University, Ankara, Turkey;
cCukurova University, Adana, Turkey

Background: Maturity-Onset Diabetes of the Young (MODY)
is a rare monogenic form of diabetes that result in b-cell
dysfunction. MODY accounts for 2–5% of all diabetes cases. We
presented here a family with MODY2 caused by a novel
heterozygous p.L164I (c.490 COA) mutation of the GCK gene.
Case: A 15,5-year-old girl was admitted to our department
because of fasting hyperglycemia. She had no polyuria, polydipsia
and weight loss. Parents had no consanguinity. Her mother was 26
years old with a diagnosis of gestational diabetes in her second
pregnancy, used metformin for eight years after having been
diagnosed as diabetes. It was learned that her aunt and
grandmother had diabetes and her cousin had gestational diabetes.
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On physical examination body mass index was 23.7 kg/m2 (83p).
She did not have acanthosis nigricans. Pubertal assessment
revealed Tanner V. Blood glucose level was repeatedly checked
and showed fasting hyperglycemia (114 mg/dl) as well as a mildly
elevated hemoglobin A1c level 5.56%; and in the analysis of urine
glucose and ketone were negative. Autoantibodies of diabetes were
negative. A standard oral glucose tolerance test with 75 g of
glucose equivalent was performed with a fasting glucose of
103 mg/dl and a 2-h glucose of 153 mg/dl. The fasting insulin
concentration was 4.23 mU/ml and 20.88 mU/ml after 2 h.
Considering the clinical and family history, mutation analysis of
the GCK gene was performed. In the ﬁfth exon of GCK gene of
the patient’s, mother, aunt and cousin, a previously unidentiﬁed
heterozygous p.L164I (c.490 COA) mutation was found.
Conclusion: MODY should be suspected in children who is
found to have a random rise of blood sugar and has a family
history of diabetes. Cases and individuals who have a family
history of diabetes should be screened respectively for mutation.

P2-P313

Congenital Hyperinsulinism in a Resource Limited
Setting: Overcoming Barriers towards a Survival Path
Dipesalema Joela,b, Seeletso Nchinganeb, Loeto Mazhania,b
aUniversity of Botswana, Gaborone, Botswana; bPrincess Marina
Hospital, Gaborone, Botswana

Background: Congenital hyperinsulinism is genetic disorder
characterized by dysregulation of insulin secretion and it is the
most common cause of persistent hypoglycaemia in infancy. The
incidence in individuals of northern European extraction is
approximately 1:30,000 live births. Published data on the diagnosis
and management of congenital hyperinsulinsim in resource
limited setting is scarce. Objective and hypotheses: To describe
the clinical presentation, diagnosis and management of congenital
hyperinsulinism in resource limited setting. Method: We report
on an 18 months old boy who presented in the new-born period
with history of poor suck and recurrent hypoglycaemic seizures.
He was born by spontaneous vaginal delivery weighing 2.6 kg. The
full septic work for possible infection was unremarkable. He was
managed with recurrent oral feeds and intravenous dextrose
infusion. To maintain euglycaemia, he required intravenous
dextrose solution at 10 mg/kg/min. Critical blood samples taken
during hypoglycaemic episode. Results: The results of the critical
sample taken during a hypoglycaemic episode revealed; Blood
glucose 0.02 mmol/l (range: 3.5–7.0 mmol/l), growth hormone
22.2 mIU/l (range: 0.2–13 mIU/l), insulin 22.8 mIU/l, C-peptide
1086 pmol/l (range: 364–1655), cortical 6147 nmol/l (range:
55–304 nmol/l), total cholesterol 3.3 mmol/l, triacylglycerides
0.78 mmol/l, high density lipoproteins 1.62 mmol/l, low density
lipoproteins 0.6 mmol/l and no urine ketones. In view of the
inappropriately elevated insulin levels in the presence of very low
blood glucose, the diagnosis of congenital hyperinsulinism was
made. He was commenced on oral diazoxide and frequent oral
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feeds with polycose. He continued to develop recurrent
hypoglycaemic episodes despite the treatment. Following 3
weeks of oral diazoxide therapy with no response, he eventually
underwent partial pancreatectomy. The hypoglycaemic episodes
resolved following that and he was discharged home. Conclusion:
The diagnosis and management of congenital hyperinsulinism is
feasible in resource limited setting. Congenital hyperinsulinism
should be considered in the differential diagnosis of children
presenting with recurrent hypoglycaemia at any age.

P2-P314

Vitamin D Levels and Relations with Clinical and
Laboratory Findings in Children with Newly
Diagnosed Type 1 Diabetes
Gülay Karagüzel, Mustafa Colkusu, Ebru Bulut, Özge Turan,
Irem Demirci
Karadeniz Technical University, School of Medicine, Department of
Pediatric Endocrinology, Trabzon, Turkey

Background: Vitamin D deﬁciency (VDD) is common in the
general pediatric population of the world. Some studies reported
that low vitamin D levels with an increased risk of diabetes.
Objective and hypotheses: VDD can be more common in
children with type 1A diabetes (DM1A) than those with type 1B
diabetes (DM1B). To evaluate 25OHD levels in children with
newly diagnosed DM1A and DM1B patients and investigate any
relation with clinical and laboratory data at diagnosis. Method:
Forty-ﬁve children (25 girls) with newly-diagnosed DM1 were
included in the study. Levels of 25(OH)D, hemoglobin A1c
(HbA1c), venous pH and bicarbonate, diabetes-related autoantibodies (islet autoantibody, GAD65, and IAA) were measured at
diagnosis. VDD was deﬁned as 25(OH)D level !15 ng/ml. Serum
25(OH)D were assessed by high-performance liquid chromatography. Results: MeanGstandard deviation 25(OH)D levels were
17.0G15.7 ng/ml and age was 8.4G4.3 years. The frequency of
VDD was 56%. No gender and age differences were noted between
the vitamin D deﬁcient (nZ25, 65% girls) and non-deﬁcient
children. In those with VDD had lower pH and bicarbonate than
that of non-deﬁcient (P!0.05). The majority of the children
(73%) were diabetes-related autoantibody positive (DM1A) and
27% was negative (DM1B). 25(OH)D levels were 14.9G
12.3 ng/ml in DM1A patients and 22.5G22.2 ng/ml in DM1B
patients (PO0.05). HbA1c was lower in DM1A patients than
DM1B patients (11.1G2.0 vs 13.4G3.0; P!0.01). There was no
correlation between 25(OH)D and HbA1c or age. Conclusion:
VDD is common at onset of DM1 patients. Although we did not
establish signiﬁcantly decreased 25(OH)D levels in children with
DM1A when compared with DM1B, we did establish that more
severe clinical presentation in patients with VDD. It is obvious that
avoiding VDD in children at risk of developing diabetes should be
advocated. Supplements of vitamin D can improve insulin
sentitivity in patients with DM1.
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Lipid Proﬁle, Lipid Per-Oxidation and Trace Elements
Status in Libyan Males with Type II Diabetes Mellitus
Rabia Alghazeer
University of Tripoli, Tripoli Diabetic Center, Tripoli, Libya

The metabolism of several trace elements is altered in diabetes
mellitus (DM). The present study investigates serum levels of lipid
proﬁle and lipid per-oxidation as well as levels of Mg, Cu, Ni, Co, Mn,
Cr, Se, V and Zn, in 72 males with non-insulin-dependent DM
(T2DM) and 21 non-diabetic healthy control subjects using inductively coupled plasma optical emission spectrometry (ICP-OES). The
results showed highly signiﬁcant increase in serum concentrations
of LDL-C, TG and cholesterol in T2DM patients in comparison
with non-diabetic subjects (P!0.001). The levels of Zn, Mg and V
in male diabetic patients showed signiﬁcant decline as compared
to controls (P!0.001). Also serum Cr and Co showed a signiﬁcant
decrease between non-diabetic subjects and T2DM patients
(P!0.05), whereas Ni, Mn and Se showed no signiﬁcant
differences between the control and T2DM patients. The serum
Cu level revealed a substantial increase in T2DM patients
compared to non-diabetic individuals (P!0.001). Therefore,
deﬁciencies in trace elements and high level of lipid per-oxidation
products appear to be possible additional risk factors in the some
pathogenesis of type-2 DM and its complications. In addition, they
could be used as markers to evaluate the glycemic control and the
lipid status of diabetic patients.

P2-P316

Cystic Fibrosis Related Diabetes
Hanaa Banjar, Sara AlBanyan
Afaf AlSagheir, Riyadh, Saudi Arabia

Background: Cystic ﬁbrosis-related diabetes (CFRD) is the
most common co-morbidity in association with cystic ﬁbrosis.
Cystic ﬁbrosis related diabetes is predominantly an insulin
deﬁciency state it shares features of both type 1 and type 2
diabetes, yet there are important differences, which necessitate a
unique approach to diagnosis and management. Development of
cystic ﬁbrosis related diabetes is associated with a worse lung
function, poorer nutritional status, and more chest infections.
Method: This is a retrospective study at KFSH & RC 300 Cystic
ﬁbrosis patients were reviewed including 173 females, and 127
males. Results: At KFSH & RC 300 Cystic ﬁbrosis patients were
reviewed including 173 females (58%), and 127 males (42%). 35
(12%) patients had CFRD, 12 males (9%), 23 females (13%). 64%
had developed DM before the age of 15 years. Oral glucose
tolerance test (OGTT) was performed as a screening test in
patients above the age of 10 years. The majority of tests were done
in the years of 2014 and 2015 including 26 (8.6%) patients. 9 (34%)
patients had CFRD, 9 (34%) had impaired glucose tolerance,
8 (31%) had normal glucose tolerance. Conclusion: CFRD
appeared to be more common in females than males. The onset
of CFRD is very early in the studied population. Physicians started
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performing oral glucose tolerance test (OGTT) to screen Cystic
ﬁbrosis patients. One third of the population screened had CFRD.
More studies need to be done to identify the incidence and the
prevalence of CFRD among CF patients.

P2-P317

Type 1 Diabetes in Childhood: An 8-year Experience
Chari Vaggopoulou, Maria-Zoi Oikonomakou, Evanthia Katsikareli,
Markella Vallianatou, Georgos Krokidas, Maria Iliopoulou
Pediatric Hospital, Patra, Greece

Background: Type 1 diabetes mellitus (DMI) is a chronic
disease that requires frequent visits in outpatient pediatric
endocrine clinics in order to rearrange their new lives. Objective
and hypotheses: A retrospective study of patients with DMI was
performed during 2008–2015, assessing epidemiological and
clinical data, treatment and subsequent course. Method: We
analyzed the incidence, age and gender of 75 patients at the
disease’s onset, the HbA1c at ﬁrst admission, 2, 4, 6 and 8 years of
treatment and the type of insulin received. Statistical analysis was
performed with SPSS. Results: The average age of DMI onset was
7.82G3.56 years and two seasonal peaks were observed, mainly in
January (33%) and April (30.6%). Initial signs were ketoacidosis
(61.3%), ketosis (28%) and hyperglycemia as an incidental ﬁnding
(10.7%). One single case of severe ketoacidosis was reported and
no acute complication occurred during DKA treatment. The
average HbA1c at the onset was 12.3G2.08% and no signiﬁcant
difference was found between the age groups, although all younger
patients presented moderate ketoacidocis. Two years after the ﬁrst
diagnosis HbA1c was reduced. However, there has been an
increase of HbA1c through the years, especially in puberty. The
majority of patients received insulin glargine and lispro. The last
year, ﬁve patients (O14 years old) started treatment with
TRESIBA, as basal insulin, and ﬁve teenagers put insulin pumps,
with no signiﬁcant difference in their metabolic control, but with
an improvement in their quality of life. Finally, after 8-year followup, no complication occurred. Conclusion: The type of insulin
therapy has no big effect on the diabetic control, but the proper
psychological support and the education in order to deal with their
new way of life is more important.
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A Rare Reason of Type 2 Diabetes: Alström Syndrome
Onur Akın, Gökhan Özge, Erkan Sarı, Sinan Sarı, Bülent Ünay,
Ediz Yeşilkaya
Gulhane Military Medical Academy, Ankara, Turkey

Background: Alström Syndrome (ALMS), occurred due to
mutations in ALMS1 gene, is a rare otosomal ressesive disorder.
Seven hundred cases have been reported so far. Main clinical
ﬁndings are rod con dystrofy, neurosensorial deafness, obesity and
type 2 diabetes. Hypogonadism, hypothyroidism, growth hormone
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deﬁciency, hipertryglyceridemia, cognitive dysfunction, cardiomyopathy, renal, hepatic and pulmoner disorders could also be
seen. Objective and hypotheses: Herein, we report a patient
with ALMS who experienced both type 2 diabetes and hepatic
disorder. Method: A 15-year-old boy was referred to Pediatric
Endocrinology outpatient department because of hyperglycemia.
He was born at 40 weeks after a normal pregnancy as a son of
consanguineous family and his birth weight was 3600 g. It was
learned that he encountered visual problems when he was 1 and
moderate deafness when he was 6 years old. The patient presented
with truncal obesity, achantosis nigricans, moderate deafness,
visual problems and nystagmus. His height was 163 cm (SDS:
K1.03) and weight was 76.8 kg (SDS: 1.45). Fasting blood
glycemia was 255 mg/dl, insülin 86.5 mikroIU/mL, ALT 113
U/L, AST 75 U/L and triglyceride level was 238 mg/dl. Abdominal
ultrasound revealed grade 1 steatohepatitis. Rod con distrofy was
detected. Results: Due to type 2 diabetes accompanied with rod
con distrophy, deafness and high transaminase levels, ALMS was
considered. Homozygote c.10975COT mutation was detected in
ALMS1 gene. At ﬁrst, life style changes were advised as the
treatment of type 2 diabetes. However hyperglycemia continued.
Because of high transaminase levels glargine insülin was initiated
instead of metformin. Conclusion: First choice in treatment of
type 2 diabetes are life-style changes and metformin. Metformin is
a hepatotoxic drug. We thought that if there is a suspicion of
hepatic pathology metformin should not be considered as a ﬁrst
line therapy.

P2-P319

The Relationship among Cardiac T2*, Liver T2* and
Abnormal Glucose in Patients with Thalassemia Major
Wenqin Laoa, Liyang Lliangb, Zhe Mengb, Hui Oub, Zulin Liub
aThe Second Afﬁliated Hospital of Guangzhou Medical University,
Guangzhou, China; bSun Yat-Sen Memorial Hospital, Guangzhou,
China

Background: Abnormalities in glucose homeostasis are fairly
common complications in thalassemia major (TM) patients.
Previous studies had shown associations between some endocrinopathies and iron overload of the myocardium, liver as assessed
by MRI techniques. This study aimed at determining the
relationship among cardiac T2*, liver T2* and abnormal glucose
in TM patients. Objective and hypotheses: A total of 34 (27
male) transfusion-dependent TM patients were included.
Method: The fast blood glucose (FBG) and insulin level, serum
ferritin (SF), cardiac T2*, liver T2* were evaluated in all subjects.
Insulin resistance index (IRI) and b cell function index were also
estimated. Results: The mean age was 11.17G4.27 years. The
mean SF level was 3795.93G2764.81 ng/ml. The mean cardiac T2*
was 21.51G12.46 ms. There were 41.17% of patients with cardiac
T2* !20 ms. The median liver T2* was 1.62 (0.53–18.52) ms.
Only 2.94% of patients with liver T2* O 6.3 ms. 14.7% of patients
had insulin resistance (IR); 23.53% had impaired fast glucose;
5.9% had got diabetes mellitus. The incidence of abnormal glucose
patients were lower with cardiac T2* O20 ms than those whose
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cardiac T2* were less than 20 ms (PZ0.006). There were no
statistical differences between liver T2* and the incidence of
abnormal glucose. The liver T2* was well correlated with FBG,
insulin and IRI. The result of logistic regression analysis indicated
that the cardiac T2* was a signiﬁcant predictor for the incidence of
abnormal glucose in TM patients (PZ0.035; odds ratioZ1.182%;
95% CIZ1.048–1.332). Conclusion: The iron overload was much
severer in TM patients of our centre, especially the liver iron
overload. Liver T2* may have a relationship with insulin resistance
and cardiac T2* was the independent risk factor of the incidence of
abnormal glucose in patients with TM.

heterozygotes for GCK gene deletion (exons 1–10). Conclusion:
MODY2 is a form of monogenic diabetes resulting in b-cell
dysfunction, characterized by mildly elevated fasting blood sugars
and HbA1c ranging from 5.6–7.6% (38–60 mmol/mol). It is
frequently unrecognized or misdiagnosed as T1D or T2D,
resulting in unnecessary insulin treatment.

P2-P321
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Hyperglycaemia in a Boy of 13 years old: Not always
Type 1 Diabetes Mellitus. A Case Report
Zacharoula Karaboutaa, Amalia Sertedakib
a2nd

Paediatric Department, University General Hospital of
Thessaloniki AHEPA, Thessaloniki, Greece; bDivision of
Endocrinology, Metabolism and Diabetes, First Department of
Pediatrics, University of Athens Medical School, ‘Aghia Sophia’
Children’s Hospital, Athens, Greece

Background: Type 1 diabetes (T1D), the most frequent type
of diabetes in paediatrics, can be easily misdiagnosed presenting
with hyperglycaemia due to monogenic diabetes. Objective and
hypotheses: We report a 13-year-old boy with monogenic
diabetes, initially diagnosed and treated as T1D. Method: The
patient presented at 7.5 years of age with a febrile illness and mild
hyperglycaemia. An oral glucose tolerance test (OGTT) then was
normal, HbA1c 6.3% (45 mmol/mol). Slowly progressing T1D was
diagnosed; he stayed under follow-up with routine BMstix
measuring at home (max blood glucose (BG) 153 mg/dl
(8.5 mmol/l). A repeat OGTT at the age of 9 years showed BG
127 mg/dl (7.1 mmol/l) at 0’ and 258 mg/dl (14.3 mmol/l) at 120’,
HbA1c 6.7% (50 mmol/mol). He started on small doses of insulin.
His glycaemic control was excellent; he remained on small doses of
insulin (0.1 U/Kg/d) for 4 years. The patient discontinued insulin
without medical advice. Six months later, he had mild fasting
hyperglycaemia, (BG 107–148 mg/dl (6–8 mmol/l)), HbA1c 6.2%
(44 mmol/mol); Anti-GAD, ICA and IA2 were negative. OGTTs
were normal for father and younger sister aged 2 years. His
mother, 37 year old, had gestational diabetes, her OGTT showed
BG 147 mg/dl (8.2 mmol/l) at 0’ and 121 mg/dl (6.7 mmol/l) at
120’, HbA1c 6.4% (46 mmol/l); negative anti-IA2 antibodies. DNA
analysis was carried out for the presence of mutations in HNF1A
and GCK genes employing bidirectional sequencing of the coding
regions of the two genes. MLPA was employed to search for
deletions in the genes GCK, HNF1A, HNF4A, HNF1B. Results:
Point mutations were not detected in the genes GCK and HNF1A.
The MLPA revealed that the patient and his mother were
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Achievement of Metabolic Parameter Goals in
Children and Adolescent with Type 1 Diabetes
According to the Latest ADA/ISPAD Standards of
Medical Care in Diabetes in a Pediatric Diabetes Clinic
in North Greece
Maria Papagianni, Anastasios Vamvakis, Kiriaki Tsiroukidou,
Konstantina Kosta, Iliana Mameka, Christos Chatzakis,
Efthimia Grenda, Ioannis Tsanakas
Endocrine Unit, 3rd Pediatric Department, Aristotle University of
Thessaloniki, Hippokrateion Hospital of Thessaloniki, Thessaloniki,
Greece

Background: Blood glucose control in children and adolescents with type 1 diabetes (TD1) is the most important goal in
order to reduce potential complications. Following up these
patients frequently and recording the relative metabolic parameters on a regular basis is necessary. Objective and
hypotheses: The aim of the study was to compare the level of
metabolic control in the children and adolescents with TD1 that
are followed up in our Pediatric Diabetes Clinic with the targets set
by the latest ADA/ISPAD Standards of Medical Care in Diabetes.
Method: Seventy-four children and adolescents (38 boys, 36 girls),
aged 12.6G3.9 years old, suffered from TD1 for 5.8G4.1 years,
met the criteria (!18 years old, O1 year from TD1 diagnosis, O3
visits per year) for participating in the study. 61% of the patients
had normal weight, 25% were overweight and 14% obese. Fifty of
the patients were under multiple insulin injections and 24 on
insulin pump. For all patients metabolic parameters (HbA1c, BMI,
Blood Pressure, LDL, HDL, Triglycerides) were recorded and
they compared with the goals set by ADA (HbA1c!7.5%, LDL
!100 mg/d, HDLO35 mg/dl, TG!150 mg/dl, BMI!85th centile, BP!90th centile). Results: In total, 62% of patients achieved
HbA1c target (7.4G0.8). There was no difference between patients
on multiple insulin injections or insulin pump (7.3G0.8 vs 7.4G
0.9, respectively). When the patients were categorized by age (!12
and O12 years old), it was found that 65% of the patients over 12
years old and 54% of those below 12 years old had HbA1c!7.5%.
Lipid proﬁle targets for HDL (58G15 mg/dl), LDL (98G
28 mg/dl), TG (70G33 mg/dl), were achieved by 97, 54, 97% of
all patients respectively. In total, 97% of the patients had normal
BP. Conclusion: Regular monitoring (at least three visits per year)
of TD1 patients can lead to a better glucose control, thus reducing
the potential for future health complications.
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Clinical and Laboratory Characteristics of Children
and Adolescents with Type 1 Diabetes Mellitus
Olcay Evliyaoglu, Oya Ercan, Said Saidov
Pediatric Endocrinology Department, Istanbul University
Cerrahpasa Medical School, Istanbul, Turkey

Background: Prevelance of type 1 Diabetes Mellitus is
increasing world wide and it is associated with multiple factors.
Objective and hypotheses: We aimed to evaluate the clinical
and laboratory characteristics of patients with type 1 DM.
Method: Clinical records of 184 patients with diabetes (0–18
years) admitted between January 2010 and January 2014 were
analysed retrospectively. Age and season at admission, type of
admission, anthropometric measurements, pubertal status, laboratory tests including, blood glucose, electrolytes, gases, HbA1c,
insulin, c-peptide levels, thyroid function tests, lipid proﬁle,
thyroid and pancreas autoantibodies were recorded. Results:
Among the patients 53.9% (nZ99) were girls. Mean chronological
age at admission was 8.28G4.28 years. Short stature was observed
in 3.2, 1.6% were overweight. More patients were prepubertal
(58.1%) (PZ0.019). Family history was positive for type 1 DM and
type 2 DM in 9.78 and 44.6% of the patients. History for an
infectious disease 3 months prior the onset of diabetes was
observed in 20.4%. Type 1DM was most frequently diagnosed in
fall (30.4%) and winter (30.4%), (P!0.05). In both genders age
distrubution showed peak intervals between 8 and 12 years. Age
distrubution didnot differ between genders. Presentation was
with diabetic ketoasidosis (DKA) in 37.5% (nZ69). There was no
difference in gender distribution, chronological age and anthropometric measurements between the patients presenting with and
without ketasidosis. Fasting c-peptide level was lower in the
patients with DKA (PZ0.019). Subclinical hypothyroidism was
observed in 2.2 and 7.3% of the patients with and with out DKA
respectively. None of the patients had overt hypothyroidism.
Hashimato thyroiditis was determined in 10.3%. In 71.1% of the
patients at least one antibody was positive among three (antiGAD, ICA, AIA) pancreas antibodies. Conclusion: Incidence of
type 1 DM seems increased in relatively cold weather. Although
there is no mechanistic relationship, family history for type 2 DM
is high, that should be further investigated. Presentation with DKA
is high, that makes relevant recognizing symptoms early.

P2-P323

Prevalence of Acute Metabolic Complications in
Children with Type I Diabetes Admitted to the
Children Hospital in Qazvin, Iran (2005–2014)
Fateme Saffaria,b, Maryam Dargahia, Neda Esmailzadehhab,
Zohre Yazdic, Ali Homaeid
aChildren Growth Research Center, Qazvin University of Medical
Sciences, Qazvin, Iran; bMetabolic Diseases Research Center, Qazvin
University of Medical Sciences, Qazvin, Iran; cSocial Determinants
of Health Research Center, Qazvin University of Medical Sciences,
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Qazvin, Iran; dShahid Beheshti University of Medical Sciences,
Tehran, Iran

Background: Type 1 diabetes (T1D) is one of the most
common chronic diseases in childhood and adolescence. Diabetic
ketoacidosis (DKA) and severe hypoglycemia are complications of
T1D and are associated with signiﬁcant morbidity and mortality.
Objective and hypotheses: The aim of this study was to
determine the prevalence of acute metabolic complications in
children with T1D admitted to the children hospital in Qazvin
during 2005–2014. Method: In this cross sectional study, data
were collected from health proﬁles of 228 patients that were
hospitalized with acute complications of T1D during 2005–2014.
The measurement tool was a datasheet including demographics,
signs and symptoms of T1D, characteristics at the onset of disease,
and characteristics during the hospitalization period. Data were
analyzed using descriptive statistics. Results: Of 228 patients,
70.2% were female. The mean age at onset of disease was 7 years
and 1 month. The incidence of diabetes was increased from four
cases per year in 2005 to 21 cases per year in 2014. The onset of
T1D was diagnosed by DKA and hyperglycemia in 94.7 and 5.3%
of patients, respectively. 0.9, 28, and 71.1% of the new cases of T1D
had mild, moderate, and severe DKA, respectively. Seven percent
of patients were !2 years old, 20% were 2–5 years old, 22.6% were
5–8 years old, and 50.4% were R8 years old. The peak incidence
was found to be in autumn. Of 228 patients, 50% had an infection.
Mean blood glucose was 513.28G159.65 mg/dl and mean body
mass index was 17.03 kg/m2. Conclusion: A greater incidence of
diabetes in females is because of their risk factors for autoimmune
diseases. The high incidence of DKA at the onset of disease in the
present study compared to the previous studies indicates the delay
in diagnosis of T1D.

P2-P324

Glargine versus Detemir Insulin During the
Honeymoon Phase in a Child with Type1 Diabetes
Mellitus
Fawzia Alyaﬁea, Ashraf Solimanb, Ahmed Elawwaa,b
Medical Center, Doha, Qatar; bUniversity of Alexandria
Children’s Hospital, Alexandria, Egypt
aHamad

Background: The honeymoon period of type 1 diabetes mellitus
(DM1) is characterized by reduced insulin requirements to !0.5
Units/kg per day while maintaining good glycaemic control. Case
study: Seven years old boy who was diagnosed with type 1 diabetes
mellitus presented with history of polyuria, polydipsia and weight loss
for 3 weeks duration. His random Blood glucoseZ408 mg/dl with
initial HBA1C 12.7%. Family history was unremarkable for diabetes
or other autoimmune diseases. He had normal growth with no goitre
or acanthosis nigricans. Systemic exam was unremarkable. He had
low insulin level of 1.5 mu/ml and C peptideZ0.27 ng/ml and normal
thyroid function. AntiGAD antibodies were 12.6 IU/ml. Hamad was
started on multiple daily injection of insulin glargine seven units in
the eveningCinsulin Aspart before meals (using carbohydrate count
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Figure 1. CGMS 1: Sever frequent hypoglycaemia.

Figure 2. CGMS 2: No hypoglycimia.

(1 Unit/25 g) and BG correction (1 unit/for 50 mg/dl). After 2 weeks
he developed frequent hypoglycaemias that required decreasing total
insulin dose to 0.2 unit/kg per day (honey mooning). The dose of
Glargine was decreased to 3 units/day at night and prandial Aspart
discontinued as he was developing sever postprandial hypoglycaemia.
In spite of that, hypoglycemia continued to occur. Continuous
glucose monitoring (CGM) for 4 days showed severe hypoglycaemia
reaching 40 smg/dl almost daily from 0330 h to 0630 h (Fig. 1).
Glargine was discontinued and Detemir insulin given on two divided
doses 2 units AM and 1 unit PM. CGM displayed no attacks of
hypoglycaemia with highest blood glucose of 180 mg/dl and lowest of
85 mg/dl (Fig. 2). Discussion: The ongoing debate comparing
Glargine and Detemir insulins is over which insulin has a ﬂatter
pharmacodynamics proﬁle and longer duration of action is still there.
In this patient, Detemir insulin appears to be better in avoiding
hypoglycemia between 0330 h to 0630 h probably due to the
prolonged effect of Glargine and overlap of its doses. Summary:
Some patients of DM1 develop hypoglycemia during their
‘honeymoon period’ in which the symptoms remit and the patient
requires little or no insulin. In our patient CGM monitoring showed
that low doses of Detemir successfully abolished hypoglycemia. CGM
proved to be a good method for managing this patient with frequent
hypoglycemia.

P2-P325

Diabetic Ketoacidosis and Multiple Organ Failure
Syndrome: A Case Study
Bui Thao Phuong, Vu Dung Chi, Nguyen Khanh Ngoc,
Can Ngoc Thi Bich
Vietnam National Hospital of Pediatrics, Hanoi, Vietnam

Background: Multiple organ failure syndrome (MOFS) can
occur in diabetic ketoacidosis (DKA). Objective and
hypotheses: A 6-year old female child had DKA and MOFS.
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Method: We presented a case study of a child with DKA and
MOFS. Results: A 6-year old female child had 1-week history of
excessive thirst, polyuria, polydipsia, and weight loss. One day
before coming to Vietnam National Hospital of Pediatrics (NHP),
she had tiredness, multiple vomiting, lethargy, and she was
required to give IV 1000 ml of normal saline in a local hospital and
transferred to NHP. On admission to NHP, she had tachypnea,
unconsciousness with Glasgow score of 6, severe dehydration,
hypovolemic shock. In term of investigation, glucose lever was
32.2 mmol/l; metabolic acidosis with pH of 6.8; hypernatremia
with sodium level of 162 mmol/l; ketonuria and glucosuria;
HbA1C of 12.1%; low C-peptide of 0.001 ng/ml; increased liver
enzymes with GOT and GPT of 470 and 188 U/l, respectively;
renal failure with urea and creatinine of 27.9 and 318 mmol/l,
respectively; rhadomyolysis with CK of 29642 U/l; myoglobinuria.
She was diagnosed of DKA, DM1, and MOFS. Besides DKA
treatment, she was in continuous veno-venous hemodialysis for
11 days and in intermittent veno-venous hemodialysis for 5 days.
DKA and MOFS were cured. Renal function and liver enzymes
were recovered. She was discharged from hospital without
neurogenic sequalae. Conclusion: Hemodialysis is an appropriate
treatment for a combination of DKA and MOFS.
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Neonatal Diabetes Associated with Transaminitis in a
Growth Retarded Infant
Kiran Parbhooa,b, Fatima Moosaa,b, Kebashni Thandrayena,b,
Christina Hajinicolaoua,b
aUniversity
bChris

of the Witwatersrand, Johannesburg, South Africa;
Hani Academic Hospital, Soweto, South Africa

Background: A neonate, born at 34 weeks gestation by
caesarean section for foetal distress, was severely growth retarded
at birth. Deranged liver functions were noted at birth with (alanine
transaminase (ALT), aspartate transamninase (AST) and gammaglutamyl transfererase (GGT) recorded as 102, 228 and 1078 U/l
respectively. The GGT rose to a peak of 3877 U/l at 6 months of
age. The clinical course of the neonate was associated with failure
to thrive and intermittent hyperglycaemia (although keto-acidosis
was not observed early in the phase of the disease). The insulin and
C-peptide levels were !0.5 and !0.1 U/l respectively. A trial of
glibencamide failed to control the hyperglycaemia. Investigations
for inborn errors of metabolism were normal. Objective and
hypotheses: It has been postulated that insulin deﬁciency in utero
contributes to growth retardation. Wide ﬂuctuations of the blood
glucose and poor weight gain characterized the post natal course. As
there was scanty subcutaneous tissue, continuous intravenous insulin
infusion was instituted resulting in better weight gain. Method: A
review of the clinical case record. Permission was obtained from the
parent to use the clinical records for presentation. Results: A liver
biopsy revealed marked glycogen deposition. Conclusion: The
association of neonatal diabetes with growth retardation suggests
that insulin deﬁciency in utero may have contributed to the growth
retardation. Although glycogen deposition in the liver may occur
with insulin deﬁciency, the reasons for the markedly elevated liver
enzymes are not fully understood.
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Beneﬁts of Switching Insulin from Twice Daily to
Multiple Daily Injections on Glycaemic Control in
Children with Type 1 Diabetes Mellitus in Sri Lanka at
the Lady Ridgeway Hospital, Sri Lanka
Navoda Atapattu, Vasundara Vithanage, Shamya De Silva
Lady Ridgeway Hospital, Colombo, Sri Lanka

Introduction: Intensive insulin therapy with multiple daily
injections (MDI) gives better glycaemic control than conventional
biphasic insulin regimen in children with type 1 Diabetes mellitus.
Though MDI regimen is widely practiced in other countries, this is
not so in Sri Lanka. Objective: Effect on glycaemic control and
BMI of children with TIDM after the change of insulin regimen to
MDI from twice daily insulin regime. Methodology: Longitudinal
observational study at the Lady Ridgeway hospital. Eligible
children who were on twice a day insulin regimen were switched
to MDI regimen and compared glycated haemoglobin (HbA1c)
values before and after the regimen change at three monthly
intervals for 6 months. BMI of the study sample was compared at
the initiation and after 6 months of the study. Results: Sample size
40. 37% male. Mean age was 9 years 3 months (range 2 years 3
months–14 years 8 months). There were no major hypoglycaemic
events during the study period. Mean HbA1c at the start of the
treatment was 9.815 which falled to 8.66 and 8.32 respectively
at 3 and 6 months following treatment. The change in HbA1c
from the baseline to 3 months and 6 months was signiﬁcant with a
P value of ! 0.01. Between 3 months and 6 months there was no
signiﬁcance difference as the P value was 0.211. There was no
signiﬁcant difference in the BMI at the initiation of MDI therapy
and after 6 months. Conclusions: Change in insulin regime from
twice daily to multiple daily insulin resulted in signiﬁcant
improvement in glycaemic control over 3 months and 6 months.
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Rapid Acting Insulin Analogue Treatment in Children
and Adolescents with Type 1 Diabetes Mellitus;
Insulin Glulisine Experience
Ayca Torel Ergur, Sevinc Odabasi Gunes
Kirikkale University Faculty of Medicine, Kirikkale, Turkey

Background: The main purpose of insulin analogue treatment
is mimicking physiologic insulin secretion and accomplishing a
good glycemic control without having late hypoglycemia in
patients with diabetes mellitus. Objective and hypotheses: In
this report, 24 weeks follow-up results of newly diagnosed type 1
DM patients treated with insulin lispro and insulin glulisin is
discussed. Method: Twelve patients diagnosed with type 1 DM
patients in between 4 and 16 years were involved in the study.
Patients were put on Insulin glarjine plus insulin glulisin (IG,
Group I) or insulin lispro (IL, Group II) treatment. Patients were
followed up with 1/3 month intervals. Fasting blood glucose (FBG),
postprandial blood glucose (PBG), 03 AM blood glucose (03 BG)
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recordings of the patients, Hba1c levels and clinical evaluation of
the cases were compared. Results: Anthropometric parameters,
HbA1c and blood glucose levels of the cases were evaluated.
Postprandial asymptomatic hypoglycemia was observed in two
patient in Group I and three patients in Group II. None of the
patients had symptomatic hypoglycemia. 24 weeks follow-up
results of the groups were compared. FBG and 03 BG levels of
Group I was statistically lower than Group II. Conclusion: In
children and adolescents, the long interval between insulin
injection and food consumption makes adaptation of daily life
harder. In this study, the efﬁcacy of insulin glulisine was found at
least as good as insulin lispro. We think that the ability of
application of insulin glulisine just after meals is a beneﬁt for
pediatric age group.

P2-P329

The Prevalence of Dyslipidemia and Associated
Factors in Children and Adolescent with Type I
Diabetes
Tuba Buluta, Fatma Demirela,b, Ayşe Metina
aDepartment of Pediatrics, Ankara Children’s Hematology and
Oncology Training Hospital, Ankara, Turkey; bDepartment of
Pediatrics, Yildirim Beyazit University, Medical School, Ankara,
Turkey

Background: Dyslipidemia increases the frequency and
severity of micro- and macro-vascular complications of type 1
diabetes. Objective and hypotheses: The present study aims to
determine the prevalence of dyslipidemia and its association with
clinical and laboratory ﬁndings in diabetic children and
adolescents. Methods: The study included 202 children and
adolescents with type 1 diabetes. Demographic data and laboratory
ﬁndings were obtained from patient’s ﬁles. Results: Dyslipidemia
prevalence was found as 26.2%. Hypercholesterolemia (15.8%) and
hyperglyceridemia (12.9%) were most common ﬁndings. Age,
BMI, HbA1c and poor metabolic control was signiﬁcantly higher
in cases with dyslipidemia. Smoking rate was 14.1% in the pubertal
group. Poor metabolic control and dyslipidemia was found higher
among smokers (P!0.05). Conclusion: Blood lipid levels should
be monitored regularly and nutrition education should be repeated
periodically to prevent and control dyslipidemia in patients with
type 1 diabetes. Smoking-related risks should be a part of patient
education in the pubertal period.
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Lipid Metabolism in Children with Diabetes Mellitus
Type 1
Dmitri Latysheva, Oleg Latyshevb, Elena Kiselevab, Goar Okminyanb,
Yuri Lobanova
aAltai State Medical University, Barnaul, Russia; bRMAPES,
Moscow, Russia
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Objective and hypotheses: To study the lipid metabolism in
children with diabetes type 1. Method: It was included 44 children
(33 girls), the average age – 10.2G3.3 years. Patients were divided:
group 1 (less than 5 years) – 23 children (17 girls), mean age 9.8G
3.6, the average length of diabetes 2.08G1.5 years. The second
(over 5 years) – 21 children (16 girls), mean age of 11.6G2.4, the
average length – 7.5G1.6 years. Results: The average content of
lipids was: cholesterol 4.51G0.92 mmol/l, b-lipoproteins –
46.16G15.23 IU, HDL – 1.43G0.63 mmol/l, LDL – 2.72G
0.98 mmol/l. Elevated cholesterol occurred in 13.6% (6/44),
b-lipoproteins in 25% (11/44), LDL in 2.3% (1/44). Reduced
HDL cholesterol was observed in 11.4% (1/44) of patients. No
differences were found between the groups in the cholesterol
(4.28G0.69 vs 4.77G1.08 mmol/l), b-lipoproteins (47.61G13.65
vs 47.43G18.56), LDL (2.59G0.8 vs 2.87G1.15 mmol/l), HDL
(1.29G0.54 vs 1.29G0.67 mmol\l), atherogenic index (3.03G2.3
vs 3.3G1.6). It is not revealed differences in the incidence of
pathological content of b-lipoprotein (17.3% (4/23) vs 33.3%
(7/21)), HDL cholesterol (8.7% (2/23 vs 14.3% (3/21)) and LDL
(0% vs 4.7% (1/21)). The tendency for a greater frequency of
hypercholesterolemia in a group 1 (23.8% (5/21) vs 4.3% (1\23),
PZ0.150) A direct correlation relationship between the HbA1c
and cholesterol (rZ0.384, PZ0.01), and LDL cholesterol (rZ0.311,
PZ0.04). Conclusion: The tendency of the relationship between
diabetes duration and frequency of hypercholesterolemia. A direct
relationship between the degree of compensation and LDL
cholesterol disease.

P2-P332

Evaluating the Impact of the Diagnosis and
Management of a Child with Type 1
Diabetes on Parents
Ciara McCormick, Sarinda Millar
Southern Health and Social Care Trust, Daisy Hill Hospital, Newry,
UK

Background: Glycaemic control is adversely affected by family
conﬂict derived from the psychological impact of the disease upon
parents. Objective and hypotheses: To identify parental
psychological stressors and thus interventions deemed useful to
provide parental support. Method: 252 diabetic children were
identiﬁed and PIP questionnaires were sent to each household to
assess parental stress. Two parental focus groups were held to
discuss the areas of concerns raised in the questionnaire. Results:
The emotional distance questionnaire category scored the highest
scores. Focus groups highlighted the pressure of providing 24-h
care for their diabetic children. Conclusion: Caring for a child
with diabetes has a psychological impact on parents.

P2-P333

Association Between Socioeconomic Status and
Glycemic Control in Type 1 Diabetes Mellitus
Prashant Patila, Dinesh Girib, Vaman Khadilkara, Senthil Seniappanb
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Prevalence of Celiac Disease in Children and
Adolescents with Type 1 Diabetes Mellitus
Shahla Bahremand
Tehran University of Medical Sciences, Tehran, Iran

Background: Owing to a common genetic background,
patients with type 1 diabetes mellitus (T1DM) are at high risk of
developing other autoimmune disorders. Celiac disease (CD) is the
next in frequency after hashimoto’s Thyroiditis in these patients.
Objective and hypotheses: This study was undertaken to
investigate the prevalence of CD in diabetic children and
adolescent. Method: 87 patients (44 female, 43 males) aged 2–18
years, with type 1 DM were subjected to screening for CD with
tissue transglutaminase antibody (t TG-IgA) testing. Results: The
prevalence of CD in patients with T1DM was 3.4%. Diabetic
patients with CD were signiﬁcantly youngers, had an earlier onset
of diabetes, had a lower height and weight standard deviation score
and poorer glycemic control compared with diabetics without CD
(P!0.05). We failed to show any signiﬁcant correlation between
tTG- positivity and duration of diabetes. Conclusion: The results
suggest tTG positivity to be a good immunological marker for use
in screening for CD and such screening to be justiﬁed in all
patients with T1DM regardless of diabetes duration.
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aBharti Vidyapith Medical College and Medical Research Centre,
Pune Maharashtra, India; bAlder Hey Children Hospital,
Liverpool, UK

Background: Socioeconomic status (SES) is inversely associated with many chronic diseases, with disadvantaged individuals
faring worse than the others. In diabetes mellitus, however, studies
evaluating the relationship between SES and the glycaemic control
have shown variable results. Objective and hypotheses: To
understand the effect of SES on the long term glycemic control in
children with type 1 diaebtes mellitus (T1DM) at a tertiary centre
in India. Method: In this restroective study, clincial data was
collected from 78 children with T1DMand their SES calculating
using widely accepted modiﬁed Kuppuswamy scale (2012).
Results: The mean age at diagnosis of T1DM was 7.09 (G3.7)
years. The mean HbA1c concentration on admission & subsequent
follow up were (12.12G2.69%) and (9.09G2.05%) respectively.
Majority (88.31%) of the children were on mixed split regimen
and only nine patients (11.69%) were on basal bolus regimen.
The mean HbA1c in children using mixed split regimen was 9.10
(G2.12) %, and it was 9.58 (G1.84) % for those on basal bolus
(PZ0.111). As per modiﬁed Kuppuswamy scale, the number of
children in class 1, 2, 3 and 4 (class 1 being the upper SES) were
6 (10.1%), 19 (32.2%), 17 (28.81%) & 17 (28.81%) respectively.
Mean HbA1c for SES class 1, 2, 3 & 4 were 8.15, 8.84, 9.66, 9.54
respectively (using Independent samples ‘t’ test, no signiﬁcant
difference in HbA1c was noted between the upper (class 1& 2) &
lower (class 3 & 4) socio-economic groups (PZ0.64). There was
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no signiﬁcant corelation between SES and HbA1c on follow up by
using Pearson’s test of Linear corelation (PZ0.10). Conclusion: In
our study, we did not ﬁnd any evidence to suggest that the
glycaemic control in T1DM is inﬂuenced by SES in Indian
population. Further studies are needed to understand the other
factors that impact on the long term glycaemic control.
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Minimally Invasive Surgical Interventions in the
Treatment of Primary Persistent Hyperinsulinemic
Hypoglycemia of Infancy
Fahimeh Soheilipour, Fatemeh Jesmi, Mohammad Ahmadi,
Abdolreza Pazouki, Peyman Alibeigi, Mohammadreza Abdolhosseini
Minimally Invasive Surgery Research Center, Iran University of
Medical Sciences, Tehran, Iran

Case Report: Hyperinsulinemia, diagnosed by laboratory
tests, should be diagnosed and treated as soon as possible to
prevent fatal complications such as neurological damage. Patients
who are resistant to medical therapy should be treated surgically.
Minimally invasive surgery, a newly developed approach, is a good
choice among surgical procedures to avoid unnecessary extensive
pancreatectomy. Here, a 12-year-old boy is presented with
diagnosis of hyperinsulinemic hypoglycemia who had recurrent
attacks of hypoglycemia and seizures from infancy. Because of his
unresponsiveness to medical therapy and his family’s preference,
he underwent laparoscopic pancreatectomy to reduce morbidity
and hospital stay. Two years postsurgical follow-up revealed a
normo-glycemic state.
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Complete Androgen Insensitivity Syndrome Caused
by a Deep Intronic Pseudoexon-Activating Mutation
in the Androgen Receptor Gene
Johanna Känsäkoskia,b, Jarmo Jääskeläinenc, Tiina Jääskeläinend,
Johanna Tommiskaa,b, Lilli Saarinene, Rainer Lehtonene,
Sampsa Hautaniemie, Mikko J. Frilanderf, Jorma J. Palvimog,
Jorma Topparih, Taneli Raivioa,b
aPhysiology, Faculty of Medicine, University of Helsinki, Helsinki,
Finland; bChildren’s Hospital, Helsinki University Hospital,
Helsinki, Finland; cDepartment of Pediatrics, University of Eastern
Finland and Kuopio University Hospital, Kuopio, Finland; dInstitute
of Dentistry and Institute of Biomedicine, University of Eastern
Finland, Kuopio, Finland; eResearch Programs Unit, Genome-Scale
Biology, Faculty of Medicine, University of Helsinki, Helsinki,
Finland; fInstitute of Biotechnology, University of Helsinki, Helsinki,
Finland; gInstitute of Biomedicine, University of Eastern Finland,
Kuopio, Finland; hDepartments of Physiology and Pediatrics,
University of Turku and Turku University Hospital, Turku, Finland

Background: Androgen insensitivity syndrome (AIS), ranging
from complete (CAIS) to partial (PAIS) and to mild (MAIS) forms
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of androgen resistance, is caused by mutations in the X-linked AR
gene that encodes the androgen receptor. Some cases, however,
remain without a molecular genetic diagnosis that would conﬁrm
the diagnosis especially in cases that have phenotypic similarities
with other 46,XY disorders of sex development. Objective and
hypotheses: The objective of this study was to identify the genetic
cause of complete AIS in two siblings without identiﬁed mutations
in the AR coding region or in the conserved splice sites. Method:
Whole-genome sequencing of the two siblings and their healthy
father was performed at BGI, and the sequencing data was
searched for candidate causal variants outside the AR coding
region. RNA was extracted from the patients’ genital skin
ﬁbroblasts and the AR cDNA was analysed by PCR. The amount
of AR protein was also studied by immunoprecipitation and
western blot. Results: Analysis of the cDNA revealed aberrant
splicing of the AR mRNA caused by a deep intronic mutation
(c.2450-118AOG) in intron 6. The mutation creates a de novo 5’
splice site and a putative exonic splicing enhancer motif, leading
to the preferential formation of two aberrantly spliced mRNAs
(predicted to include a premature stop codon) and signiﬁcant
reduction of normal mRNA levels. Patient ﬁbroblasts showed
similar levels of AR mRNA when compared to controls but no
detectable AR protein. Conclusion: This is the ﬁrst reported case
of AR pseudoexon activation leading to androgen insensitivity
syndrome. Similar deep intronic mutations that can lead to
pseudoexon activation may underlie AIS in cases where routine
genetic screens reveal no mutations in the coding region nor in the
conserved splice sites.
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Polycystic Ovary Syndrome in Adolescence:
New Therapeutic Approach with Inositol and
Alpha-Lipoic Acid
Nunzia Torge, Maria Laura Iezzi, Gaia Varriale, Giovanni Farello,
Claudia Basti, Luca Zagaroli, Stefania Lasorella, Alberto Verrotti
University of L’Aquila, L’Aquila, Italy

Background: Polycystic Ovary Syndrome (PCOS) is characterized by clinical and/or biochemical hyperandrogenism, oligoanovulation and/or ultrasound ﬁnding of polycystic ovaries.
Insulin-resistance represents the etiopathogenetic key of PCOS:
a deﬁcit of Inositol’s tissue availability seems to be responsible for
this clinical picture. Hyperglycemia resulting insulin-resistance,
determines a state of chronic inﬂammation, which increases
oxidative stress. Objective and hypotheses: To evaluate the
efﬁcacy of a new therapeutic approach of PCOS, based on
Alternative Insulin Sensitizers as Inositol and a-Lipoic Acid
(natural antioxidant, which reduces oxidative stress) dose 400 mg
C1000 mg, twice daily, for 6 months of treatment, in a group of
PCOS adolescents, followed at the Pediatric Endocrinology and
Adolescentology Clinic of L’Aquila. Method: Our study
considered 10 female adolescents (14.6G2.8 years). Anthropometric data were assessed both at baseline time (time 0) and after
therapeutic intervention (time 1) together with oral glucose
tolerance test (OGTT), luteinizing hormone releasing hormone
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stimulation test (LHRHT) and hormonal proﬁle. Results: Weight
and BMI undergo an improvement with therapy. Signiﬁcant are
the improvement of level of Testosterone and Cholesterol and
serum LH concentration after LHRHT, with 6 months of
treatment, as well as glycaemia and insulin sensitivity. We also
demonstrate a positive correlation between the decrease of LH
levels and the improvement of Testosterone, DHEAS, D4Androstenedione and Total Cholestero. Moreover all teenagers
show various degree of improvement of hirsutism and acne and
regularization of the menstrual cycle (Table 1). Conclusion: PCOS
treatment based on Alternative Insulin Sensitizers as Inositol and
a-Lipoic Acid represents the most suitable choice for adolescent
patients instead of classic insulin sensitizer, such as Metformin,
often burdened with numerous side effects.
Table 1.
Weight
BMI
LH Peack
Testosterone
Cholesterol Tot.
Glicemic Peack
Insulin Peack

Time 0

Time 1

P

64.06G18
26.1G5.5
53.34G27.9
0.61G0.3
182.90G25.4
133.40G19.7
100.3G29.1

63.7G16.6
24.5G5.8
23.89G21.9
0.31G0.2
152.00G23.4
112.70G14.7
72.70G28.0

NS
NS
0.01
0.02
0.01
0.01
0.04
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46,XY Partial Gonadal Dysgenesis Caused by an
Xp21.2 Interstitial Duplication that Does not
Encompass the NR0B1 Gene
Ana Paula dos Santosa,b, Cristiane dos Santos Cruz Pivetab, Juliana
Gabriel Ribeiro de Andradec, Helena Campos Fabbrib, Vera Lúcia Gil
da Silva Lopesa, Gil Guerra Júniorc,d, Andréa Trevas Maciel Guerraa,c,
Maricilda Palandi Mellob
aDepartment of Medical Genetics, State University of Campinas,
Campinas, Brazil; bMolecular Biology and Genetic Engineering
Center, State University of Campinas, Campinas, Brazil;
cInterdisciplinary Group for the Study of Sex Determination and
Differentiation (GIEDDS), State University of Campinas, Campinas,
Brazil; dDepartment of Pediatrics, State University of Campinas,
Campinas, Brazil

Background: A portion of 160 kb on Xp21.2 is deﬁned as
dosage sensitive sex reversal, including NR0B1, which is
considered the most likely candidate gene involved in XY gonadal
dysgenesis if overexpressed. The excess of NR0B1 gene product
seems to disturb testicular development by down regulating
NR5A1, WT1, and SOX9. Xp duplication causes insufﬁcient SRY
expression leading to testis development failure. However, NR0B1
single duplication associated with XY gonadal dysgenesis is still to
be demonstrated as an evidence of its direct involvement in this
condition. Objective and hypotheses: To describe the duplication of z277 kb at Xp21.2 excluding NR0B1, in a girl with 46,XY
partial gonadal dysgenesis. The patient was referred in the ﬁrst
month of life due to genital ambiguity. She was the ﬁrst child of
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unrelated parents, and pregnancy was uneventful. She had a
0.5-cm phallus, a single perineal opening, partially fused
labioscrotal folds and nonpalpable gonads (EMSZ4). Karyotype
was 46,XY[50] and FISH showed no 45,X cell line. Histopathological analysis of gonads revealed no gonadal tissue with
mullerian and wolfﬁan derivatives on the left and dysgenetic testis
on the right. Mutations on SRY, WT1, DMRT1, NR5A1 and SOX9
were not identiﬁed. Method: MLPA and aGH (Affymetrixw
750K) assays were performed. Results: MLPA revealed the
duplication of CXorf21 probes at Xp21.2 [30,595,621-30,615,321]
(arr[hg19]), but signals for NR0B1 were normal. aGH showed
z277 kb duplication at Xp21.2 (arr[hg19] Xp21.2(30,580,69330,857,187)x2), thereby GK gene is present in an extra dose and
TAB3 and CXorf21 are partially duplicated. Conclusion: To our
knowledge this is the ﬁrst description of Xp21.2 duplication
resulting in gonadal dysgenesis with normal NR0B1. This study
questions the well-accepted theory that NR0B1 is responsible for
sex reversal in DSS region. Further studies are required to
understand the roles of GK, CXorf21 and TAB3 on sex reversal.
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Primary Ovarian Insufﬁciency in Childhood Cancer
Survivors: A Report from the St Jude Lifetime Cohort
(SJLIFE)
Wassim Chemaitillya, Zhenghong Lia, Matthew Krasina,
Carmen Wilsona, Daniel Greena, James Kloskya, Nicole Barnesa,
Karen Clarka, Israel Frenandez-Pinedaa, Monika Metzgera,
Pui Ching-Hona, Ness Kirstena, Srivastava Deo Kumara,
Leslie Robisona, Melissa Hudsona, Charles Sklarb, Yutaka Yasuia
aSt

Jude Children’s Research Hospital, Memphis, Tennessee, USA;
Sloan Kettering Cancer Center, New York City,
New York, USA
bMemorial

Background: Primary Ovarian Insufﬁciency (POI) and
infertility are common concerns of female Childhood Cancer
Survivors (CCS) and are known to impact their quality of life.
Increased availability of fertility preservation techniques mandate
a better understanding of risk factors for POI in this population.
Objective and hypotheses: To describe the prevalence of and
risk factors for POI in a cohort of adult CCS. Method: Crosssectional study of clinically assessed participants in an established
cohort. POI was deﬁned by delayed or interrupted puberty or
persistent amenorrhea 5 years after the completion of cancer
treatments (acute ovarian failure (AOF)) or menopause at age
!40 years (premature menopause (PM)). Patients with hypogonadotropic hypogonadism, bilateral oophorectomy, Turner syndrome and those whose ovarian function could not be evaluated
were excluded. Multivariable logistic regression was used to study
associations between demographic and treatment-related risk
factors and POI. Exposure to alkylating agents (AA) was
quantiﬁed using the validated cyclophosphamide equivalent dose
(CED). Results: 921 patients (median age 31.7 years, range 19.0–
60.6) were evaluated at a median of 24.0 years (range 10.2–48.1)
after cancer diagnosis; 153 were treated with pelvic radiotherapy
(PRT) and 546 with AA. 100 patients had POI (prevalence 10.9%);
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58 had AOF and 42 PM. Factors independently associated with
POI were: age O25 years at study (OR 7.2; 95%CI 3.0–17.6),
exposure to any PRT (dose !10 Gy (OR 26.8; 95%CI 12.6–57.0);
dose R10 Gy (OR 208.6; 95%CI 88.6–491.0)) and CED 8000–
11999 mg/m2 (OR 4.7; 95%CI 1.3–16.9) or R12 000 mg/m2 (OR
9.5; 95%CI 3.0–30.2). Conclusion: POI is frequently seen in
female CCS. The risk of POI increases with age and AA dose; PRT
at any dose is associated with the highest risk. Patients should be
counselled regarding their risk of POI; those at highest risk should
be offered fertility preservation whenever feasible.

the Satisfaction dimension (PZ0.004). However, the scores in
other dimensions of FSFI were similarly low in all groups. The
FSDS-R scores were respectively 17, 20 and 10 in the SG, DG and
IG (NS), with a sexual distress in 71% of patients. Conclusion:
Surgery is not superior to dilatation in term of sexual function,
bears more complications, and therefore is not advisable as a ﬁrst
line treatment. Psychological counselling seems essential at
diagnosis and during therapeutical management.

P1-P340
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Global and Sexual Quality of Life in Patients with
Rokitanski Syndrome: A Comparative Study Between
Surgical vs Non Surgical Management of Vaginal
Agenesis in a French Cohort of 130 Patients
Maud Bideta,b, Alaa Cheikhelardb,c, Louis-Sylvestre Christineb,e,
Paniel Bernard Jeanb,f, Morcel Karineh, Viaud Magalia,b,
Baptiste Amandineg, Elie Carolineg, Aigrain Yvesb,c, Polak Michela,d
aDépartement d’Endocrinologie, Gynécologie et Diabétologie
Pédiatriques, APHP Hôpital Necker Enfants Malades, Paris, France;
bCentre de Référence des Pathologies Gynécologiques Rares, Paris,
France; cDépartement de Chirurgie Pédiatrique Viscérale et
Urologique, APHP Hôpital Necker Enfants Malades, Paris, France;
dAfﬁlie Institut Imagine, Paris, France; eService de Chirurgie
Gynécologique, Institut Mutualiste Montsouris, Paris, France;
fService de Gynécologie Obstétrique, Centre Hospitalier Intercommunal de Créteil, Creteil, France; gUnité de Recherche Clinique Paris
Descartes Necker, Paris, France; hPôle Obstétrique, Gynécologique et
Médecine de la Reproduction, CHU Rennes, Rennes, France

Background: Vaginal agenesis (VA) in MRKH syndrome can
be managed either by surgery or autodilatations. Objective and
hypotheses: To compare different managements of MRKH-VA
in terms of quality of life, sexual function, anatomical results and
complications. Method: National Multicentric observationnal
study including 130 patients older than 18, at least one year after
completing VA management, from October 2012 to April 2015.
84 had a surgical intervention (SG), 26 autodilatations (DG) and
20 spontaneous intercourse (IG). All had medical evaluation
including normalized pelvic exam, and ﬁlled WHOQOL-BREF
(General QOL), FSFI and FSDS-R (Sexual QOL) scales. Data were
compared using ANOVA, Student, Kruskal-Wallis, Wilcoxon and
Student’s exact tests. Results: Mean age was 26.5 years (18–41).
Delay between management and ﬁrst intercourse was 6 months
(NS). In SG 40% (NZ34) had complications, requiring 20
secondary surgeries. In DG, 13 (50%) needed maintenance
dilatations. Median vaginal depth was shorter (PZ0.039) in DG
(9.25 cm, Sd 1.88) compared to SG (11 cm, Sd 1.7) and IG (11 cm,
Sd 1.67), but not between surgeries. 70 patients (53%) had
dyspareunia (NS). In all groups, WHOQOL scores were similar to
the general population except for a lower Social Interaction
dimension score. Global FSFI scores showed similar signiﬁcant
sexual dysfunction in the SG and DG (respectively 25.95 and 24.5),
but not in the IG (30.2, PZ0.04), who had a higher score only in
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Intrauterine Growth Restriction Affects Postnatal
Testis Maturation in Rats
Valentina Pampaninia, Daniela Germanib, Antonella Puglianiellob,
Jan-Bernd Stukenborga, Ahmed Redaa, Iuliia Savchuka,
Ros Kjartansdóttird, Stefano Cianfarania,c, Olle Södera
aDepartment

of Women’s and Children’s Health, Karolinska
Institutet, Stockholm, Sweden; bDepartment of Systems Medicine,
Tor Vergata University, Rome, Italy; cDipartimento Pediatrico
Universitario Ospedaliero, “Bambino Gesù” Children’s Hospital –
Tor Vergata University, Rome, Italy; dCentre for GeoGenetics,
Natural History Museum of Denmark, University of Copenhagen,
Copenhagen, Denmark

Background: The inﬂuence of intrauterine life on long term
health is supported by a wealth of epidemiological and
experimental studies. A low oxygen and/or nutrient supply to
the fetus, resulting in intrauterine growth restriction (IUGR), may
affect gonadal development of the offspring, with a potential
impact on fertility. Data derived from animal models of placental
insufﬁciency are very limited. Objective and hypotheses: To
investigate the effects of placental insufﬁciency induced by uterine
artery ligation (UAL) on postnatal rat testis gene expression and
testosterone production. Method: Sprague-Dawley pregnant
female rats underwent UAL at day 19 of gestation to generate
IUGR offspring, while sham operation was performed for the
controls. Offspring were sacriﬁced at 5, 20 and 40 days postpartum (dpp). At sacriﬁce, testes were excised and weighed. Gene
expression was analyzed by TaqManw Low Density Array (TLDA).
Intratesticular testosterone (ITT) and serum gonadotrophins were
assessed by ELISA. Results: Testis weights normalized to body
weights were signiﬁcantly reduced at 5 dpp and 20 dpp in IUGR
rats, with catch-up at 40 dpp. The expression of 30 genes among
the 90 investigated, involved in regulation of cell cycle,
metabolism, angiogenesis, and markers of testicular somatic and
germ cells, was dysregulated in IUGR rat testis compared to
controls at all time points. At 20 dpp ITT was signiﬁcantly
increased in IUGR rats, whereas serum gonadotrophins levels were
comparable between the two groups. Conclusion: Different genes
involved in fundamental processes within the testis were affected
by fetal hypoxia up to pubertal age, suggesting that long term
alterations occur as a consequence of IUGR. Moreover, testosterone production was increased in the pre-pubertal rats, as putative
catch-up growth mechanism. Further analyses are needed to
elucidate later consequences of IUGR on testis function.
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Application of on Line Learning in Assessment of
Competencies of Fellows Pediatric Endocrinology
Laura Kranenburga, Sam Reerdsb, Martine Coolsc,
Miriam Muscarellad, Kalinka Grijpinke, Charmian Quigleyf,
Stenvert Dropb
Hospital, Rotterdam, The Netherlands; bSophia
Children’s Hospital/ErasmusMC, Rotterdam, The Netherlands;
cDepartment of Pediatrics, Ghent University, Ghent, Belgium;
dInternational DSD Steering Committee, USSF School of Medicine,
San Francisco, USA; eDivision Education and Student Support,
Faculty EEMS, Delft University of Technology, Delft,
The Netherlands; fUnkown, Sydney, Australia
aMaasstad

Background: The European Society for Paediatric Endocrinology (ESPE) developed an interactive e-learning portal for preand postdoctoral training: (www.espe-elearning.org). Objective and
hypotheses: The aim of the study was to evaluate the role of
e-learning in the formative assessment of competencies (medical
expert, communicator) of fellows in pediatric endocrinology in
informing patients and parents with a difference in sex development
(DSD) about diagnosis and management and to assess religious,
regional and cultural aspects. Method: Sixty-two fellows and 32
experts with global distribution participated in the study. Fellows
answered on line Multiple Choice (MC) and open questions of two
clinical interactive problem solving cases. Experts provided anonymously feedback on line, using prepared response elements.
Evaluation followed by online questionnaires and acknowledgements.
All answers of the fellows were evaluated on completeness and
wording. A subset of 10 answers of both cases was evaluated by 20
experts on wording and completeness. Results: 50% of fellows
achieved the correct answer on the ﬁrst attempt on the MC questions.
They answered only 50% of the key elements on the open questions.
The evaluation of the subset of 10 answers by 20 distinct experts
showed great inter-observer variability. Personalized feedback from
various experts was highly appreciated by the fellows. The cultural,
religious and regional items most frequently mentioned by the
experts were fertility and role of the family. Fellows did not mention
any but acknowledged their importance. Conclusion: The ESPE
e-learning portal offering direct interaction between trainee and
trainer is applicable in on line formative assessment of trainees.
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Genotype-phenotype Analysis of NR5A1/SF1
Mutations by Functional in vitro Studies
Rebekka Astudilloa, Anu Bashamboob, Gunnar Kleinaua,
Heike Biebermanna, Heiko Krudea, Birgit Köhlera
aInstitut

of Experimental Pediatric Endocrinology,
Charité – Universitätsmedizin Berlin, Berlin, Germany;
bHuman developmental genetics, Institut Pasteur, Paris, France

Background: The steroidogenic Factor 1 (SF1, NR5A1) is one
of the key factors involved in gonadal and adrenal development
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and steroidogenesis. Until now, over 50 mutations were described
in different phenotypes of XY disorders of sex development (DSD)
such as complete gonadal dysgenesis, severe and mild partial
gonadal dysgenesis, hypospadias, infertility and bilateral anorchia.
So far, no genotype-phenotype correlation could be demonstrated.
Objective and hypotheses: To investigate genotype-phenotype
correlation SF1-mutations by functional in-vitro studies. Method:
Investigation of the transcriptional activity of different SF1
missense mutations on central promoters of gonadal development
in a homogeneous experimental set up by Dual-Glo luciferase
assays in HEK and Sertoli cells. Mutations of different structural
region from patients with phenotypes ranging from infertility to
complete gonadal dysgenesis were chosen. TESCO, the initiator of
testis determination and the promoters of CYP11A1, reﬂecting
steroidogenesis and Leydig cell function and AMH representing
Sertoli cell function were used as reporter. Results: SF1 missense
mutations in the DNA-binding (p.E35G, p.R62C) and ligandbinding domain (p.L376F) leading to partial and complete gonadal
dysgenesis showed a signiﬁcant reduced ability to activate TESCO
and the CYP11A1 promoter. SF1 mutations in the hinge-region
(p.P131L, p.P191C) leading to infertility showed only moderate
reduced ability to activate TESCO and minor reduced activation
of the CYP11A1 promoter. None of the mutations did show
signiﬁcant reduction of transcriptional activity of the AMH
promoter. Conclusion: The transcriptional activity of the different
SF1 mutations on the TESCO and CYP11A1 promoter reﬂect the
severity of clinical expression of gonadal dysgenesis and
steroidogenic function in-vitro. Functional studies of SF1
mutations using TESCO and the CYP11A1 promoter can be
helpful predictive models for phenotypes in-vitro.
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Evolution of Bone Mass and Body Composition in
Gender Dysphoric Adolescents Treated with
Progestins to Suppress Endogenous Hormones
Lloyd Tacka,b, Margarita Craena,b, Bruno Lapauwa,b,
Stefan Goemaereb, Kaatje Toyeb, Jean-Marc Kaufmana,b,
Sara Vandewallea,b, Hans-Georg Zmierczakb, Martine Coolsa,b
aGhent University, Ghent, Belgium; bGhent University Hospital,
Ghent, Belgium

Background: In gender dysphoric (GD) adolescents with
advanced pubertal development, psychological relief can be
attained with progestins, which are much cheaper and easier to
administer than GnRHa. Moreover, use of GnRHa has been shown
to interfere with pubertal bone mass accrual. To date, few data
exist on the effects of progestins on body composition (BC) and
bone parameters in this population. Objective and hypotheses:
To explore the effects of pro- and antiandrogenic progestins on
muscle strength, BC and bone mass in mid- and late pubertal GD
female to male (FtM: lynestrenol) and male to female (MtF:
cyproterone acetate) adolescents respectively. Method: Grip
strength, DXA (spine, hip, whole body) and pQCT (radius,
tibia) measurements were prospectively performed at start of
treatment and before association with cross-sex hormones in
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48 GD adolescents (median age: 16.3 years (11.9–18.4 years); 33
FtM; 15 MtF). Statistical analysis: paired Student-t or Wilcoxon
signed-ranks test (as appropriate). Z-scores of the biological sex
were used. Vitamin D supplementation and calcium-enriched diet
was advised in all participants. Results: Mean treatment duration
was 11.5 months. In FtM, lean body mass (LBM) and grip strength
increased. Waist and hip circumference increased, waist-hip ratio
(WHR) remained unaltered. Bone mineral content (BMC), density
(BMD), trabecular and cortical bone increased at all sites; mean
BMD Z-scores did not change signiﬁcantly (WB: K0.813 to
K0.813). In MtF, LBM and WHR decreased, fat mass increased;
grip strength remained constant. Bone area and BMC increased;
however, BMD remained constant and BMD Z-scores decreased
(WB: K1.280 to K1.587, PZ0.017). Trabecular bone decreased,
cortical bone increased. Conclusion: Treatment with pro- and
anti-androgenic progestins results in body composition changes
towards the desired sex. Lynestrenol did not affect bone mass
accrual, while Cyproterone acetate was associated with a
stagnating bone mass accrual, similar to GnRHa. Preventive
measures are warranted, especially in MtF adolescents.

(nZ16), 674 (351–1300)Z109% (67–199); at 6 months of
maintenance (nZ11), 695 (312–1386)Z104% (63–215); at the
end of treatment (nZ7), 817 (523–1563)Z131% (87–291); and 3
months after the end of treatment (nZ5), 738 (396–1336)Z107%
(75–123) of pre-treatment AMH level. Serum AMH decreased
below 70% of pre-treatment level during chemotherapy in six of
eight patients with high risk ALL, in 1 of 14 with medium risk and
in none with standard risk. Only six patients (23%) had a transient
mild FSH elevation. Conclusion: These preliminary results
showed that Sertoli cell function is not affected by chemotherapy
in prepubertal boys with standard or medium risk ALL, but is at
least transiently affected in those with high risk LLA.
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Accuracy of Pelvic MRI in Evaluating Internal
Genitalia in Patients with Disorders of Sex
Development
Linda Mahfouz El Nachara, Djalal Rekikb, Matthieu Peycelonc,
Juliane Légera,d, Annabel Paye-Jaouenc, Mariane Alisonb,
Alaa El Ghoneimic, Jean-Claude Carela,d, Laetitia Martineriea
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Sertoli Cell Function During Chemotherapy in
Pediatric Patients with Acute Lymphoblastic
Leukemia
Romina P. Grinspona, Marı́a Arozarena de Gamboab, Silvina Pradab,
Marcela E. Gutiérrezb, Patricia Bedecarrása, Luis Aversab,
Rodolfo A. Reya
aCentro de Investigaciones Endocrinológicas ‘Dr. César Bergadá’
(CEDIE), CONICET – FEI, División de Endocrinologı́a. Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina; bUnidad de
Hematologı́a. Hospital de Niños Ricardo Gutiérrez, Buenos Aires,
Argentina

Background: Most reports on gonadotoxicity associated with
chemotherapy of acute lymphoblastic leukemia (ALL) comes from
studies in adults, and they are mainly focused on the sensitivity of
testicular germ cells. Little attention has been placed on Sertoli
cells in prepubertal patients, even though Sertoli cell function is
essential for adult spermatogenesis. Objective: To evaluate Sertoli
cell function in prepubertal boys who receive chemotherapy for
ALL. Materials and methods: A prospective study including
prepubertal male patients with ALL. Main outcome measure was
serum AMH level after each phase of chemotherapy and 1 year
after treatment completion. Secondarily, FSH levels were
measured. Results are expressed as medians (range). Results:
Twenty-six boys with ALL were included: 24 had LLAB and 2
LLAT (four standard, 14 medium and eight high-risk ALL), age at
diagnosis was 4.2 year (0.4–14.3). Serum AMH was: at diagnosis,
605 pmol/l (152–1333); at the end of induction (nZ19), 833 (170–
1697)Z143% of pre-treatment level (92–274); after intensiﬁcation
(n: 23), 742 (240–1660)Z138% (58–251); after Phase 1 (nZ14),
644 (265–1095)Z112% (53–150); prior to start of maintenance
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Background: Patients with disorders of sex development (DSD)
require multidisciplinary team management for etiology identiﬁcation
and gender assignment. Identiﬁcation of mullerian structures is an
important part of the evaluation process. Ultrasonography remains the
ﬁrst-line imaging modality to delineate mullerian structures; while the
importance of magnetic resonance imaging (MRI) is insufﬁciently
studied. Objective and hypotheses: To evaluate the diagnostic
accuracy of MRI in the assessment of internal genitalia in patients
with DSD and at least one palpable gonad at diagnosis. Method:
Retrospective comparative single-center study (2008–2014) of DSD
patients with at least one palpable gonad, who had beneﬁted from
pelvic MRI and surgical management. Clinical, biological and
cytogenetic data were evaluated. A radiologist reviewed imaging
blindly and pelvic MRI ﬁndings were compared to pelvic ultrasound
and to cystoscopy whenever performed during surgery. Results:
Forty-six patients were included: 46,XY (nZ41), 45,X/46,XY (nZ3),
46,XX ovotestis (nZ1) and 46,XX testicular DSD (nZ1). Only one
patient was reared as a female. Thirty patients (65.2%) were seen
during the neonatal period (2G2.1 days), with severe hypospadias
(95.6% of cases), and mean genital bud length of 20.1G5.8 mm.
Urethroplasty was performed at a mean age of 15.1G4.1 months.
Pelvic ultrasound was done in 41 patients (89.1%) and peroperatory
cystoscopy in 13 patients (28.2%). Pelvic MRI was concordant with
pelvic ultrasound outcomes in identifying retro-urethral cavity and

259

retro-bladder cavity in 75.6 and 97.5% respectively. Eight patients
had retro-urethral cavity seen on MRI but not on ultrasonography; in
contrast its morphology was better described on ultrasonography in
ﬁve patients. In only one patient, ultrasound showed a retro-bladder
cavity which was not seen on MRI. Conclusion: Pelvic MRI
evaluation for internal genitalia appears complementary to
ultrasonography in the neonatal period only for retro-urethral
cavity. Thus, the cost effectiveness of this expensive technique in the
evaluation of DSD patients should be reviewed to reduce costs on
public health.
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Using Public Databases, ‘Virtual Controls’ and
Geolocalization to Search for Environmental
Correlates of Hypospadias
Alain-Jacques Vallerona, Laure Esterled, Pierre Mouriquandb,
Soﬁa Meurissea, Sophie Valtata, Urology Centers HYPOCRYPT
Networkc, Pierre Bougnèresa,d
aU1169INSERM,

Bicêtre, France; bPediatric Surgery, Lyon, France;
Urology Centers, France, France; dPediatric
Endocrinology, Bicêtre, France
cPediatric

Background: Incidence of hypospadias varies considerably
across countries, ranging from 4 to 43 cases per 10,000 births.
Environmental factors might explain these differences. The classical
approach is to use case-control studies to identify these factors.
However, this approach suffers from the unavoidable arbitrariness of
the deﬁnition of controls, and of recall bias. Objective and
hypotheses: To identify environmental markers of the place of
birth of children with hypospadias. Method: 8766 patients were
recruited by 15 surgical centers. Addresses at birth were geolocalized
using ArcGIS 9.3.1. This was used to map the addresses of the patients i)
with socioeconomic variables available from INSEE and anonymous
public databases (spatial resolution:1 km.) ii) with the land cover
characteristics assessed with satellite imaging (resolution: 250 m,
database: Corine Land Cover). Then 100 sets of 8766 matched virtual
controls were chosen randomly on the map thanks to the pps software
and provided the reference environmental values. Bonferroni
correction for multiple comparison was used to assess test signiﬁcance.
Results: Overall, a signiﬁcant positive association was found with
urbanization. When restricted to the 2279 patients whose residence
was O10 km from their recruiting surgical center, more hypospadias
were found in places close to non-irrigated arable lands, complex
cultivation patterns, and broad-leaved forests. A residence close from
vineyards was not found predictive of hypospadias. Conclusion:
Few environmental correlations, none of which being associated with
pesticides, were found with our approach, which relies on an
objective and unbiased assessment of environmental exposures, but
may still lack spatial and temporal resolution.
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The International AGD Consortium:
A Multi-center Study of 3939 Infants and
Children with Anogenital Distance
Measurements
Marie Lindhardt Johansena,b, Ajay Thankamonyb,c, Carlo Acerinic,
Tina Kold Jensena,d, Katharina M. Maina,b, Jørgen Holm Petersena,b,
Shanna Swanb,e, Anders Juula,b
aDepartment of Growth and Reproduction, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; bInternational
Center for Research and Research Training in Endocrine Disruption
of Male Reproduction and Child Health (EDMaRC), Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; cDepartment of
Paediatrics, Addenbrooke’s Hospital, University of Cambridge,
Cambridge, UK; dDepartment of Environmental Medicine, Institute
of Public Health, University of Southern Denmark, Odense,
Denmark; eDepartment of Preventive Medicine, Icahn School of
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Background: The anogenital distance (AGD) is considered a
valid marker of altered androgen action in utero. Recently, reduced
AGD has been shown in males with hypospadias, cryptorchidism,
reduced semen quality and infertility. It has also been proposed as
a new marker to be used by clinicians when managing patients
with Disorders of Sex Development. However, little normative
data exist and measurement methods vary. Objective and
hypotheses: We established the International AGD Consortium
(IAC), hosted by EDMaRC (www.edmarc.net), with the primary
aim of creating an international database for AGD. The aims are
to: 1) Generate normative data for AGD in infancy and childhood.
2) Explore the variability in AGD related to age, sex, body size,
ethnicity and measurement method. 3) Promote and facilitate
AGD-related research by providing access to a large international
data set of AGD measurements and relevant covariates. Method:
Anonymized data on measurements of AGD, relevant anthropometric data, age, genital phenotype and background data including
birth weight, gestational age, ethnicity and measurement method
will be included in the database. Normative data for the different
types of AGD will be generated using the Lambda-Mu-Sigma
(LMS) method. Results: The IAC database has been developed,
validated and registered (www.clinicaltrials.gov #NCT02497209).
At the time of writing, it includes data from The Odense MotherChild Cohort (DK), The Cambridge Baby Cohort (UK) and The
Infant Development and the Environment Study (TIDES) (US). A
total of 3939 children aged 0–67 months with 9084 examinations
have been included. Two different methods of AGD measurement
have been used. Conclusion: The IAC database has been created
and currently includes data from 3939 children. Principle
investigators from all published studies on infant/child AGD will
be invited to join IAC. Further analyses including the creation of
normative AGD values according to gender, age, ethnicity and
method will subsequently be carried out.
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Exonic Splicing Mutations by Silent Nucleotide
Variation in the Androgen Receptor Gene Causes
Androgen Insensitivity Syndrome
Rafael Loch Batista, Andreza de Santi Rodrigues, Tathiana Evilen da
Silva, Flavia Siqueira Cunha, Nathalia Lisboa Gomes,
Daniela Rodrigues, Sorahia Domenice, Elaine Frade Costa,
Berenice Bilharinho de Mendonca
Universidade de Sao Paulo, Sao Paulo SP, Brazil

Background: Androgen Insensitivity Syndrome is a common
form of 46,XY DSD. In the literature, 85–90% of patients with
complete form of Androgen Insensitivity (CAIS) and 30% of
patients with parcial form (PAIS) have the AR gene mutation
identiﬁed, In most cases are found a missense mutation with
aminoacid change. Mutations without aminoacid changes (silent
mutations) are rarely related to human diseases and have never
been identiﬁed in patients with CAIS. Objective and
hypotheses: To describe two different silent mutations in the
AR exonic region causing a splicing alteration and a premature
stop codon in AIS patients without others mutations identiﬁed in
the AR gene. Method: We sequenced the whole coding region of
the AR gene including all exon/intron boundaries after ampliﬁcation by PCR in 14 segments using primers derived from
published sequences. All mutations, included silent mutations
identiﬁed were analysed by prediction tools: Netgene2 and Human
Splicing Finder. For new mutations considered deleterious in
predictive sites by splicing alteration we performed a sequencing
of partial AR cDNA, ﬂanking the mutation region. Results: We
found two silent mutations in two families with AIS. The ﬁrst
mutation (p.S889S) in exon 8 of AR was found in a patient with
atypical genitalia raised in male social sex. The second mutation
(p.S510S) was found in a family with three affected 46,XY patients
with normal female external genitalia, primary amenorrhea and
inguinal hernia. Both mutations were classiﬁed as deleterious by
predictive tools. Silent mutations creating an alternative splicing
was described in only one patient with PAIS but this mutation has
not been described in the complete form of AIS. A sequencing of
partial cDNA, ﬂanking the mutation region, in patient’s AR mRNA
(p.S510S) showed a lost around 90 bp at the end of exon 1 leading
to a premature stop codon. Conclusion: Silent mutations creating
an alternative splicing and a premature stop codon can be
associated with both partial and complete form of AIS. This is the
ﬁrst description of silent mutation in the AR causing splicing
alteration in CAIS.
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Severe 5 Alpha Reductase 2 Deﬁciency with Aphallia
is Caused by p.Y91H SRD5A2 Mutation and is
Responsive to Dihydrotestosterone Administration
During Childhood
Adi Auerbacha, Ariella Weinberg Shokrunb, Najwa Abdelhaka,
Eran Lavia, Guy Hidasa, Yehezkel Landaua, Ephrat Levy-Lahadb,
David Zangena
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Background: 5-alpha-reductase-2 (5a-RD2) deﬁciency is an
autosomal recessive 46,XY disorder of sexual development,
characterized by undervirilized prepubertal males with ambiguous
genitalia. The pubertal rise in testosterone and 5a-RD1 isoenzyme
activity causes virilization, often resulting in gender assignment
change. Early precise diagnosis which anticipate adult function
is critical for treatment and gender assignment. Objective and
hypotheses: To elucidate the genetic cause and the optimal
treatment for a unique 46,XY DSD patient. Method and results:
Consanguineous Palestinian parents requested a change to male
gender assignment in their 2.5 year old girl. The girl had labial
embedded testis, aphallia, high anogenital ratio (0.78) indicating
testosterone responsive genitalia. Laboratory examinations
revealed XY karyotype, normal basal and ACTH stimulated
glucocorticoids levels, high HCG stimulated testosterone and a
testosterone/androstenedione ratio of 2.4. Given the high
testosterone and the high anogenital ratio, we sequenced the
SRD5A2 gene and found a new 271TOC, Y91H mutation, in an
exon encoding 5a-RD2 transmembranal domain. Urinary steroid
metabolites proﬁle showed a dramatically decreased ratio between
5alpha/5beta metabolites of corticosteroids indicating a decreased
function of the mutated 5a-RD2 in this case. The rare phenotype
of absence of clitoromegaly and complete aphallia with seemingly
impossible surgical penile reconstruction, complicated the
adherence to the parents’ request for male gender assignment. A
3 months trial of daily local dihydrotestosterone administration
resulted in dramatic enlargement of the rudimentary clitoris to
a phallus of O2 cm length enabling reconstruction urological
surgery. Conclusion: The new Y91H mutation in SRD5A2 gene,
causing a severe reduction in 5a-RD2 activity as reﬂected in urine
metabolites, results in a rare XY-DSD phenotype with complete
aphallia. The prepubertal use of local dihydrotestosterone may
alleviate the conﬂict between male gender assignment and a
complete female phenotype. Further studies correlating quantitative SRD5A2 enzymatic activity to genotype and phenotype
may contribute to early comprehensive decisions regarding gender
assignment.
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Clinical History and High Prevalence of Gonadal
Tumor in 14 Patients with 46 XY Pure Gonadal
Dysgenesis
Claire Sechter-Mavela, Maryse Cartignyb, Graziella Pintoc,
Maud Bidetc, Sophie Catteau-Jonardd, Geoffroy Robind,
Didier Dewaillyd, Yves Aigraine, Thomas Blance, Yves Morelf,
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Background: Pure gonadal dysgenesis 46 XY is a rare form of
sexual differentiation disorders. Objective and hypotheses: This
study describes the diagnosis circumstances, clinical, biological
and radiological presentation, and genetic aetiology of 14 patients
with a 46 XY pure gonadal dysgenesis. Method: It is a retrospective descriptive multicenter study from Necker Hospital
(Paris) and Lille university hospitals. Results: The patients were
diagnosed between prenatal period and 21 years, the median age of
diagnosis was 16. Nine of the 14 patients had primary amenorrhea,
leading to the late diagnosis. Six of the nine patients aged 10 years
and older had already breast development, without any functional
gonad; all of these patients had gonadal tumor, gonadoblastoma
and/or dysgerminoma. One patient was diagnosed because of
abdominal pain due to a tumoral syndrome. Eight of the 13
operated patients (61%) had a gonadal tumor (two gonadoblastoma and six dysgerminoma). Six of the eight gonadal tumor
(75%) were malignant, all of those patients were asymptomatic.
The median age of tumor’s diagnosis was 15 years, and the
youngest patient was 2 years 11 months old. Mutation or deletion
was found for 5/10 patients, 3/10 (30%) in the coding sequence of
the SRY gene, one in the SF1 gene, and one deletion including
DMRT1 and DMRT2 genes in the chromosome 9. Conclusion:
Sixty-one percent of the operated patients had gonadal tumor
(gonadoblastoma or dysgerminoma), which is more than literature
data. Breast development, even normal appearance, is often due to
a tumoral hormonal secretion. We should not delay ablation of the
gonads in patients with 46 XY pure gonadal dysgenesis. All
primary amenorrhea have to be investigated, and a caryotype must
be done, even if it seems isolated with a late Tanner stage.
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A Multicenter Study on Long-Term Outcomes in
56 Males with 45,X/46,XY Mosaicism
Marie Lindhardt Johansena,b, Carlo Acerinic, Juliana Andraded,
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Olaf Hiortm, Corina Lichiardopoln, Rita Ortolanoe, Stefan Riedlo,
S Faisal Ahmedl, Anders Juula,b
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Background: 45,X/46,XY mosaicism is a rare karyotype with a
broad phenotypic variation. In patients with a male or predominantly
male phenotype, impaired genital development and statural growth
have been observed, but little is known about long-term outcomes.
Larger multicenter studies are needed. Objective and hypotheses:
The aim of this study is to investigate long-term outcomes, namely
gonadal function, growth and co-morbidities, in a larger group of
males with 45,X/46,XY mosaicism. Method: Using the I-DSD
Registry, all centers with males with 45,X/46,XY mosaicism were
invited to participate in this multicenter study. Only post-pubertal
patients that had reached adult height were included. At the time of
writing, inclusion is still ongoing. Results: In total, 22 centers were
invited. Thus far 18 centers have responded positively and 16
centers have supplied data on a total of 56 males. Age at the last
evaluation was 26.6 years (13.4–70.2 years). External masculinization score (EMS) at time of diagnosis was 8.5/12 (2–12). Nine
(23.7%) patients had a score of 12 (complete external virilization).
38 patients (77.6%) entered puberty spontaneously. 15 (34.1%) had
received testosterone treatment. Final height was 157.0 cm (141.1–
184.0 cm). 17 patients (38.6%) had received growth hormone. Six
patients (11.8%) had renal disease/abnormalities and 10 (19.2%)
had congenital cardiac malformations. One patient (2.3%) had a
gonadal tumor and 6 (18.2%) had precursor lesions. Conclusion:
These preliminary data show that patients with 45,X/46,XY have
varying phenotypes reﬂected by the EMS. Most of the patients
spontaneously entered puberty indicating good Leydig cell function,
although 15 did receive testosterone. Patients have short adult
stature. The prevalence of gonadal neoplasia in situ and renal and
cardiac co-morbidities appears to be high. The study is ongoing, but
ﬁnal data analyses will be presented. It can, however, be concluded
that recruiting centers through the iDSD Registry was successful.
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Familial Testotoxicosis: Outcome and Possible
Relation to Testicular Malignancies
Idske Kremer Hovinga, Annemarie Verrijn Stuart
Wilhemina Children’s Hospital/University Medical Center Utrecht,
Utrecht, The Netherlands

Background: Testotoxicosis or familial male-limited precocious puberty (FMPP) is a rare disease caused by an autosomal
dominant activating mutation of the luteinizing hormone receptor
gene, leading to early gonadotrophin-independent precocious
puberty. Phenotypic expression is limited to males. Treatment
evolved over the last decades and nowadays consists of a
combination of a potent anti-androgen agent and a thirdgeneration aromatase inhibitor. Since the identiﬁcation of etiologic
gene mutations in 1993, pre-symptomatic genetic testing provides
the opportunity of early diagnosis and treatment without
diagnostic delay. Objective and hypotheses: Evaluation of
clinical course and outcomes in FMPP families. Method: Nine
affected males; two generations in four families were evaluated.
Information was gathered on clinical course, therapy and
mutation analysis. Results: All four affected fathers were
diagnosed based on clinical symptoms. One of them remained
untreated and reached a ﬁnal height of 165 cm. Three others were
treated and attained normal ﬁnal heights (183, 187 and 189 cm).
Regarding their offspring, one family opted for pre-symptomatic
genetic testing, revealing FMPP in two brothers. Early onset of
treatment (age 1.5 years) resulted in a ﬁnal height in the lower part
of target height range. In three other families, diagnosis of FMPP
in offspring was made after onset of clinical symptoms at the age of
3–5 years. Treatment was started subsequently. These boys have
not yet reached ﬁnal height, however treatment resulted already
in a decrease of both growth rate and skeletal maturation rate.
Two affected adults developed testicular cancer in their twenties
(embryonal carcinoma and non-seminoma). Conclusion: In
these families, pre-symptomatic genetic analysis has not led to
increased ﬁnal height. Furthermore, concern is raised by the fact that
50% of adults developed testicular malignancies. We therefore suggest
surveillance of adult FMPP patients after treatment in childhood.
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Background: Few studies have addressed the question of
psychological impact and long term outcomes in MRKH patients.
Objective and hypotheses: Our national multi-centric study
aimed to assess MRKH patients’ experience concerning diagnostic
announcement, treatment perception, impact on psychic functioning, socio-professional integration, affective and sexual life and
quality of life. Method: First 40 MRKH patients aged 19–34
recruited from 137 included and who accepted this protocol which
included a semi-directive interview and two projective tests
(Rorschach and TAT). Results: Diagnosis was made at 15.2 but
understood at 16.8. Medical management took place at 17.6. 75%
had surgery and 25% vaginal dilatations. Before medical treatment,
20% underwent one or more psychotherapy session(s). 30% stated
diagnosis had an impact on school life; 100% displayed depressed
mood and disruption of social and family life. 50% had feelings of
shame, and ‘fear of being discovered’ and unaccepted during an
intimate encounter with a man. 100% were heterosexual but with
complaints (desire, pleasure and pain) despite a normal
gynecological examination. 77.5% were in couple, 15% were single
and 7.5% had never had love relationships. 87.5% revealed desire
for children, with one adoption and four currently in adoption
processes. Interviews underline different issues: i) long wandering
before diagnosis; ii) trauma to the announcement; iii) feelings of
being different; iv) frequency of eating disorders in immediate
post-announcement (12.5%); v) reasons for medical treatment
decision: ‘to get rid of the syndrome’, ‘be normal’ or ‘have sex’.
Conclusion: We suggest a psychological treatment just after the
announcement (to prevent eating or others psychopathological
disorders), to avoid rapid surgical correction and favor dilatations,
and wait for the young woman’s demand for treatment fueled by
her desire for a romantic and sexual life. ClinicalTrials.gov
Identiﬁer: NCT01911884 AP-HP: AOM11168-P110124.
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Psychological Impact in Young Women of
Announcement of a Utero-Vaginal Malformation
(Mayer-Rokitansky-Küster-Hauser – MRKH Syndrome)
and its Treatment
Karinne Guenicheb,f, Chloé Ouallouchea,f, Nicole Nataf j,
Maud Bideta,f, Alaa Cheikhelardc,f, Bertrand-Jean Panield,f,
Christine Louis-Sylvestrei,f, Karine Morcelh, Magali Viauda,f,
Caroline Eliee, Amandine Baptistee, Yves Aigrainc,f, Michel Polaka,g
aUnité

d’Endocrinologie, Gynécologie et diabétologie pédiatrique,
Hôpital Necker – Enfants Malades, Université Paris Descartes, Paris,
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55th Annual Meeting of the ESPE

P1-P355

Mutations at the SF-1 Ligand-Binding Domain Can
Lead to Different Effects on DNA Binding: Report of
Two Novel Mutations
Helena Campos Fabbria, Ralf Wernere, Gil Guerra-Júniorc,d, Andrea
Trevas Maciel-Guerrab,d, Juliana Gabriel Ribeiro de Andradeb,d,
Olaf Hiorte, Maricilda Palandi de Melloa
aCenter for Molecular Biology and Genetic Engineering,
Campinas/São Paulo, Brazil; bDepartment of Medical Genetics,
Faculty of Medical Sciences, Campinas/São Paulo, Brazil;
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Group for the Study of Sex Determination and
Differentiation, Campinas/São Paulo, Brazil; dDepartment of
Pediatrics, Faculty of Medical Sciences, Campinas/São Paulo, Brazil;
eDepartment of Paediatric and Adolescent Medicine, University of
Luebeck, Lübeck, Germany

Background: Steroidogenic factor-1 (SF-1), denominated as
nuclear receptor subfamily ﬁve group A member 1 (NR5A1), is an
orphan receptor that regulates several steps of adrenal and gonadal
development. Mutations in its gene are responsible for different
phenotypes of disorders of sex development (DSD). Objective and
hypotheses: To study the functional impact of two novel NR5A1
mutations, the p.C247* and p.K396Rfs*34, both identiﬁed within the
ligand-binding domain (LBD). Method: In order to evaluate the
impact of those mutations at the protein function, normal and
mutated SF-1 were expressed in HeLa cells and the expression
efﬁciency was monitored using Western blot. Their transactivation
abilities were tested in vitro using AMH and STAR promoter
containing luciferase reporter genes and electrophoretic mobility shift
assays (EMSA). Results: Luciferase reporter gene expression was
reduced for both p.C247* and p.K396Rfs*34 when tested with either
promoters. Whereas the transactivation activity for p.K396Rfs*34
was completely null, p.C247* retained a very low activity. Western
blot showed that normal and mutant proteins were expressed in
similar amounts. EMSA was also performed to analyze if those
mutations would disturb SF-1 DNA binding ability. Results showed
that the mutation p.K396Rfs*34 abolished the ability to bind DNA,
whereas the formation of a protein-DNA complex was still observed
for p.C247*. Conclusion: It is already known that, mutations at SF-1
LBD, may result in variable effects depending on their location and
alterations in the ligand speciﬁcity/recognition. This was also
observed here, once both mutations localized in the LBD had
completely different effects on DNA binding. However, both patients
present partial gonadal dysgenesis, suggesting that the genotypephenotype correlation, especially for mutations within the LBD,
remains elusive. SF-1 function/regulation is very complex and must
be increasingly studied, mainly because the number of different
phenotypes correlated with mutations on this gene has been
constantly increased.
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A New International Registry Highlights the
Differences in Practice for Reaching a Diagnosis of
CAH – On Behalf of the I-CAH/I-DSD Registry
User Group
Mariam Kourimea,b, Jillian Bryceb, Jipu Jiangb,
Nayananjani Karunasenac, Tulay Gurane, Sabine
Elisabeth Hannemaf, Martine Coolsg, Hedi L Claahsen Van Der
Grintenh, Nils Kronek, Feyza Darendelilerl, Antonio Balsamoo,
Walter Bonﬁgq, Anna Nordenstromr, Olaf Hiortt,
Lallemand Dagmaru, Richard Rossc, Syed Faisal Ahmedb,
Birgit Koehlerd, Carlo Acerinii, Berenice B Mendoncaj,
Silvano Bertellonin, Lidka Lisap, Walter Bonﬁgq, Heba Elsedfys,
Otilia Margineanv
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Background: Following the 2010 CAH consensus, the need for
genetic conﬁrmation of diagnosis remains uncertain and variation in
practice is unclear. Methods: This variation was assessed by using
the International CAH(I-CAH) Registry which was developed using
the same platform as the I-DSD Registry. Results: After the
development of the I-CAH Registry in October 2014, the rate of
addition of CAH cases increased from 2/month to 14/month. Of a
total of 2061 cases in the I-DSD/CAH Registry in Mar 2016, there
were 560 cases of CAH, which had been added by 27 centres in 13
countries from four continents. The median year of birth of cases in
the Registry was 2002 (range, 1937, 2015) and 224 (40%) were over
16 years old. The median age at ﬁrst presentation was 4 months (!
1.48) and the aetiology of CAH was 21-hydroxylase deﬁciency in
404 (93%). Of the 560 cases, 259 (60%) were 46,XX and 8 (3%) of
these cases were raised as boys. The median age at presentation of
these eight cases was 2 months (!1.18). Of the 433 cases, where
information was available, the basis of diagnosis was available in 206
and of these cases, the diagnosis had been conﬁrmed by a
combination of biochemistry and DNA analysis in 126 (61%). In
71 (34%), the diagnosis had been reached on biochemistry alone, in
7 (3%) the diagnosis was reported to have been based solely on
clinical features and in 2 (1%) the diagnosis had been conﬁrmed by
genetics alone. The median year of birth of those cases where the
diagnosis was based on genetic vs solely biochemical conﬁrmation
were 2007 (1975, 2015) and 1999 (1964, 2014), respectively
(P!0.0001). Conclusion: The quick adoption of the I-CAH
Registry clearly demonstrates user acceptability of this new Registry
and its use reveals a temporal shift in diagnostic practice towards the
use of molecular genetics. Acknowledgements: Funded by
MRCUK-G1100236, EUFP7-201444, EUFP7-281654.
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Changes in Adrenal Steroids During Puberty
Suppression and Cross Sex Hormone Treatment in
Gender Dysphoric Adolescents
Sebastian Schagena,b, Paul Lustenhouwerb, Sabine Hannemab
aVU

University Medical Centre, Amsterdam, The Netherlands;
University Medical Centre, Leiden, The Netherlands
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Background: Current guidelines recommend that gender
dysphoric adolescents be treated with puberty suppression using
gonadotropin releasing hormone analogues (GnRHa) followed
by cross sex hormones. However limited data are available on the
safety and side effects of this treatment. In adults changes in
adrenal steroids have been observed during cross sex hormone
treatment. Objective and hypotheses: We aimed to investigate
the effect of GnRHa and cross sex hormones on adrenal steroid
levels in gender dysphoric adolescents. Method: 54 maleto-females (MtFs) and 73 female-to-males (FtM) were treated
with triptorelin 3.75 mg i.m. every 4 weeks and from the age of 16
years testosterone or 17beta-oestradiol was added at increasing
doses. Serum DHEA-S and androstenedione levels were measured
every 6 months. Results: Baseline androstenedione was above the
reference range in 5/67 FtMs and in none of the MtFs. All
individuals had baseline DHEA-S within the reference range.
During GnRHa treatment DHEA-S increased in FtMs, but in those
aged 12–14 years at start DHEA-S levels after 2 years of treatment
were comparable to baseline levels of those aged 14–16 at start.
During cross sex hormone treatment DHEA-S levels did not
change in either sex. Androstenedione decreased during GnRHa
treatment in FtMs whereas levels in MtFs did not change.
Testosterone treatment induced a rise in androstenedione in FtMs
whereas oestradiol treatment in MtFs had no effect. Conclusion:
The increase of DHEA-S during GnRHa treatment in FtMs may be
physiologic and unrelated to treatment or could imply stimulation
of adrenal activity by GnRHa treatment. However, androstenedione levels decreased, probably due to decreased ovarian
androstenedione production. The increase in androstenedione
during testosterone treatment might be caused by direct
conversion or alternatively through an effect on adrenal
steroidogenesis although DHEA-S did not change. The clinical
implications of the changes that were observed are still unclear.
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Do the Anti-Mullerian Hormone Levels of Adolescents
with Polycystic Ovarian Syndrome (PCOS), Those Who
Are at Risk for Developing PCOS, and Those Who
Exhibit Isolated Oligomenorrhea Differ from those of
Adolescents with Normal Menstrual Cycles?
Senay Savas-Erdeve, Meliksah Keskin, Elif Sagsak, Funda Cenesiz,
Semra Cetinkaya, Zehra Aycan
Dr. Sami Ulus Obstetrics and Gynecology, Children’s Health and
Disease Training and Research Hospital, Ankara, Turkey

Background: An elevated anti-Müllerian hormone (AMH) level
might serve as a noninvasive screening or diagnostic test for PCOS in
adolescents. Objective and hypotheses: We explored whether the
AMH levels of adolescents with PCOS, ‘at-risk-of-PCOS’, and isolated
oligomenorrhea, differed from those of adolescents with normal
menstrual cycles, and we identiﬁed an AMH level that was potentially
diagnostic of PCOS. Method: A diagnosis of PCOS was based on the
2012 Amsterdam (ESHRE/ASRM) criteria. The PCOS group
consisted of individuals meeting all three diagnostic criteria
(nZ21); those in the ‘at-risk-of-PCOS’ group met two of the criteria
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(nZ20). The OM group consisted of those with isolated OM who did
not satisfy the other PCOS diagnostic criteria (nZ21). Thirty
adolescent girls with regular menstrual cycles (21–45 day) (NMC)
were recruited for study. Results: The AMH levels in the PCOS
group were similar to ‘at-risk-of-PCOS’group but signiﬁcantly higher
than in the OM and NMC groups. The AMH levels in the ‘at-riskof-PCOS’ group were similar to the OM group and signiﬁcantly
higher than in the NMC group. They were also signiﬁcantly higher in
the OM group than in the NMC group. The sensitivity and speciﬁcity
of each serum AMH concentration for identifying PCOS and ‘at-riskof-PCOS’ subjects were determined by ROC curve analysis. The
speciﬁcity at a cut-off value of 7.25 ng/ml was 83.3%, and the
sensitivity was 58.5%. The positive and negative predictive values of
this cut-off were 82.8% and 59.5%, respectively. Conclusion: An
AMH cut-off of 7.25 ng/ml can assist in PCOS diagnosis in
adolescents. However, before this criterion is used routinely, larger
populations should be studied. OM subjects should be monitored for
the development of PCOS.
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Feasibility Study for Avoiding Early Surgery in Girls
with 21-Hydroxylase Deﬁciency (21OHD)
Pierre Bougnèresa, Claire Bouvattiera, Maryse Cartignyc,
Lina Michalab
Endocrinology, Bicêtre, France; bChild Adolescent
Gynaecology, Athens, Greece; cPediatric Endocrinology, Lille,
France
aPediatric

Background: Genital surgery in disorders of sex development
(DSD) has been an area of debate over the past 20 years. One can
question and even defy the routine practice to surgically align genitalia
to the sex of rearing, as early as possible. However, despite multitude of
data showing detrimental effects to genital sensation and sexuality, few
patients born with ambiguous genitalia have remained unoperated
into adolescence. Objective and hypotheses: To assess the
feasibility of following up 21OHD non-operated patients into
adolescence, so as to determine changes in genital morphology and
acceptability among patients and parents of such an approach.
Method: Parents were offered to delay genital surgery until
adolescence. All were clear about their decision to defer surgery
and fully aware of the pros and cons based on current evidence. We
collected data on control, growth, size of the clitoris and subjective
measures of adjustment or concerns among parents and patients.
Results: After observing a ‘pilot patient’, we left six other patients
with 21OHD and Prader 3–4 at birth (clitoris 20–26 mm,
testosterone 6–15 ng/ml) unoperated and treated with 50 mg
hydrocortisone and 50 mg ﬂudro per m2.day. Testosterone became
!0.02 ng/ml in all. Clitoral size decreased both in true and relative
terms as the child grows, to reach 5–15 mm at last exam at 1.5–
8 years of age. Child and parents seemed to live non-intervention
without speciﬁc psychological difﬁculties regarding genital ambiguity.
Conclusion: Our data so far suggest that it is acceptable to defer
genital operation. Surgery will be performed by a gynecologist with
experience in vaginal reconstructive surgery. Ultimate outcome
measures will be adaptation, sexual function and satisfaction in late
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adolescence and adulthood, using qualitative data similar to those
previously used by our team to assess comparable 21OHD women
operated in childhood (Gastaud F, 2007).
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A Novel Familial Androgen Receptor Mutation
(W752G) in Complete Androgen Insensitivity
Syndrome: Use of in vitro Study According to the
Nature of Amino Acid Substitution
Françoise Parisa,c, Laura Gasparia, Abdel Boulahtoufc, Nicolas Kalfab,
Charles Sultana, Patrick Balaguerc
aHospital

of Montpellier, Pediatric Endocrinology, Montpellier,
France; bHospital of Montpellier, Department of Pediatric Surgery,
Montpellier, France; cINSERM Unity 1194, Montpellier, France

Background: Androgen receptor (AR) gene mutations are the
most frequent cause of 46,XY disorders of sex development and are
associated with a variety of phenotypes, ranging from phenotypic
women (complete androgen insensitivity syndrome) to milder degrees
of undervirilization (partial and mild forms). Aims and objectives:
To specify how a phenotype-genotype correlation can be reﬁned by
in vitro study based on the nature of amino acid substitution.
Patients and methods: We report a 2-month-old girl who was
admitted to the Pediatric Surgery Unit of the University Hospital of
Montpellier for inguinal hernia. Inguinal gonads were present,
whereas no uterus was identiﬁed at ultrasonography. Karyotype was
46,XY. Inguinal surgery was performed and the gonads were
reintegrated in the abdominal position. Family questioning revealed
that one of the mother’s sisters was infertile. AR gene analysis found a
new W752G AR mutation. We performed in vitro study of this new
mutation and the only other reported W752R mutation. Results:
Transfection studies conﬁrmed the decrease in AR transactivation
despite increased androgen concentration, whereas for the other
p.W752R AR mutation previously reported in two sisters with ICA,
transactivation increased only at androgen concentrations above 10–
8 M. Discussion and conclusions: Although newborns diagnosed
as CAIS carriers are always raised as females, the time of
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gonadectomy tends to be later today than it was some years ago.
This later gonadectomy timing allows spontaneous puberty, but
it raises questions about potential pubertal virilization and male
identity in cases of the persistence of residual AR activity. Through
this report of a new W752G mutation of the AR gene in a CAIS
patient, we underline the usefulness of in vitro study to better
understand the virilization defect and thus better organize the followup of these patients based on the nature of the amino acid
substitution.
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Partial and Mixed Gonadal Dysgenesis Cannot be
Distinguished by Histological Picture: Clinical
Evaluation, Histological Differences and Long-Term
Follow up of 61 Brazilian Patients
Juliana Gabriel Ribeiro de Andrade, Helena Campos Fabbri, Ana
Paula dos Santos, Antonia Paula Marques de Faria, Maricilda
Palandi Mello, Gil Guerra-Junior, Andrea Trevas Maciel-Guerra
UNICAMP, State University of Campinas, Brazil

Background: Differential diagnosis between XY partial (PGD)
and mixed gonadal dysgenesis (MGD) was initially established by
histological evaluation; however, when there is a 45,X lineage there
are differences not only in clinical aspects but also in prognosis.
Objective and hypotheses: The aim of this work was to analyze
clinical picture of patients with genital ambiguity due to testicular
dysgenesis, with and without a 45,X lineage, and compare these
conditions in terms of phenotype and prognosis. Method: All
patients with a diagnosis of testicular dysgenesis who were seen in
our service between 1989 and 2013 were selected. Patients were
divided in two groups (with and without a 45,X cell line), which
were compared in regard to gonadal histology, anatomy of
external and internal genitalia, gonadal hormone function; growth,
puberty and fertility prognosis. Our sample included 61 patients,
25 with mosaicism (MGD) and 36 with an homogenous 46,XY
karyotype (PGD). Results: There were no differences between the
groups in terms of age at the ﬁrst visit, gestational and family
history, degree of external virilization, position and histology of
gonads, gonadal hormone function, spontaneous pubertal
development and need for hormonal replacement, presence of
associated conditions and fertility prognosis. There were signiﬁcant difference regarding sex of rearing (more often female in
MGD); presence of uterus (more common in MGD); higher
maternal age (in PGD); lower birth weight and length (in MGD)
and short stature (more frequent in MGD). Conclusion: PGD and
MGD were indistinguishable in terms of gonadal histology and
function and genital features, except for the higher frequency of
uterus in MGD. They did differ in terms of pre and post-natal
growth; in this regard, patients with MGD require speciﬁc
therapeutic measures. Therefore, the old classiﬁcation based on
histological ﬁndings should be abandoned in favor of that based on
chromosome constitution, and screening for a 45,X lineage should
be thorough in all patients with 46,XY testicular dysgenesis.
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Aromatase Activity is Disrupted by Mutations in
P450 Oxidoreductase
Sameer S. Udhane, Shaheena Parween, Amit V. Pandey
University of Bern, Bern, Switzerland

Background: The steroidogenic enzyme aromatase (CYP19A1)
is a protein located in endoplasmic reticulum (ER) that catalyzes the
conversion of androgens to estrogens. Both deﬁciency and excess of
aromatase activity lead to disease states implicating its role in
human biology. Cytochrome P450 (CYP) enzymes in ER use
reduced nicotinamide adenine dinucleotide phosphate through
cytochrome P450 oxidoreductase (POR) for their metabolic
activities. Mutations in POR cause disorders of sexual development
due to the deﬁciencies in several steroid metabolizing enzymes like
CYP17A1, CYP21A2 and CYP19A1. The effect of POR mutations
on different P450 activities depends on individual partner proteins.
So each P450-POR mutant combination should be studied
individually. Objective: Study the impact of mutations in the
ﬂavin binding domain of POR (A115V, T142A, P284L, P284T and
Q153R) on CYP19A1 activity, which can potentially inﬂuence the
estrogen metabolism. Method: The WT and mutant human POR
proteins were expressed in bacteria and membranes were isolated.
Human CYP19A1 was produced as His-tag recombinant protein
and puriﬁed by Ni2C metal chelate chromatography. POR variants
were characterized by standard cytochrome c reduction assay and
ﬂavin content of proteins was analyzed. Bacterial membranes
containing WT or mutant POR along with CYP19A1 were
reconstituted into liposomes and the aromatase activity was
determined by tritiated water release assay using radiolabeled
androstenedione as substrate. Kinetic parameters (Km, Vmax) were
calculated for each mutant and compared with WT POR. Results:
Mutations in the ﬂavin binding domain of POR alter the
cytochrome c reduction rate. We found severe effect of POR
mutation on CYP19A1 enzyme activity. The POR mutants P284L,
P284T, A115V and T142A showed less than 20% activity in
supporting CYP19A1 reactions. Interestingly, the POR variant
Q153R showed 50% higher activity than WT. Conclusion: Our
study suggests that alteration in aromatase activity may have an
impact on estrogen metabolism. Lower aromatase activities due to
POR mutation might affect the fetal androgen metabolism,
especially in pregnant women with a male child.
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Mosaic Xq Partial Duplication Leading to Virilisation
of an Adolescent Female
Elizabeth Baranowskia,b, Juliana Chizo Agwua
aSandwell

and West Birmingham Hospitals NHS Trust, West
Bromwich, UK; bBirmingham Children’s Hospital,
West Midlands, UK

Background: We present a 17-year-old female who presented
with a 1 year history of hirsutism, male pattern baldness, marked
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cystic acne and mild cliteromegaly. She had her menarche at the
age of 15 years and continued thereon to have a regular menstrual
cycle. She was pubertal on examination (B3, P5, A5) with no
neurological deﬁcit. Objective and hypotheses: This female
presented with marked clinical hyperandrogenism. We initially
suspected polycystic ovarian syndrome (PCOS) given her
phenotype. Through investigation and characterisation she has
been found to have an unusual genetic mutation which we
hypothesise is causative of her symptoms. Method: Our case had
blood taken for baseline endocrinology, genetic testing, provocation testing, 24 h urine for steroid proﬁling, and an ultrasound
scan of her abdomen/pelvis. She was commenced on treatment for
PCOS with Yasmin which she has not shown an early response to.
Results: She was found to have a normal pubertal ultrasound scan,
normal baseline endocrinology, normal provocation testing and a
normal 24 hour urinary steroid proﬁle. Her microarray revealed
she carries a 46XX/47XXC mosaic karyotype with a supernumerary marker chromosome which was shown to be derived
from the long arm of the X chromosome. This additional genetic
material contains the androgen receptor gene but does not include
the XIST gene and therefore genes present in this marker
chromosome would not be subject to x-inactivation. This was
found to be a de novo mutation. Conclusion: We present a novel
case of a de novo genetic mutation that we hypothesise has led to
overexpression of the androgen receptor leading to her having
increased sensitivity to normal levels of circulating androgens. The
resulting severe phenotype mimics PCOS in appearance but with
normal blood biochemistry, urinary steroid proﬁle and ultrasound.
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Genotyping Patients with Differences of Sex
Development: 25 Years of Investigation of an Italian
Population of 308 Cases (194 46,XY and 114 46,XX)
Lilia Baldazzia, Soara Menabòb, Federico Baronioa, Rita Ortolanob,
Alessandra Cassiob, Laura Mazzantib, Antonio Balsamob
aS.Orsola-Malpighi

University Hospital, Bologna, Italy;
of Medical and Surgical Sciences University of
Bologna, Bologna, Italy
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Background: Differences of sex development (DSDs) (conditions with atypical development of chromosomal, gonadal or
anatomic sex) are classiﬁed into three groups: sex chromosome
DSD, 46,XYDSD and 46,XX DSD. Around 1 newborn in 5000
presents ambiguous genitalia with a major challenge for male or
female assignment. The identiﬁcation of a genetic cause can
contribute to a correct diagnosis and to optimize both management and genetic counselling. Objective and hypotheses: To
describe the results of the diagnostic activity on a large cohort of
cases (chromosomal DSD excluded), mostly from the Nord-Est
Italian regions referring to our centre in the period 1991–2016.
Method: Hundred and ninety-four cases with 46, XY DSD and
114 cases of 46,XX DSD where analysed by Sanger sequencing
and/or MLPA for the major candidate genes/regions for the
speciﬁc DSD condition. Results 46, XY DSD: A genetic cause was
identiﬁed in 14 out of the 27 Gonadal dysgenesis (A); in 85 out of
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the 133 defects of androgen synthesis or action (B); in 11 (9 AMH)
out of 14 PMDS; in 1 (MAMLD1) out of 20 isolated ipospadias.
46, XX DSD: a genetic cause was identiﬁed in 4 (SRYC) out of 7
testicular DSD; in 100% of 107 virilized females with androgen
excess (C). Conclusion: The mutation detection is: 57.2% in 46,
XY DSD (111/194) with gonadal dysgenesis and isolated
hypospadias as the less characterized; 93.9% (107/114) in 46, XX
DSD, conﬁrming both the large prevalence of defects of adrenal
steroidogenesis and the lack ok knowledge for testicular DSD. A
panel of a limited n. of genes is sufﬁcient to obtain a good mutation
detection for group B.
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inconspicuous female appearance. Deleterious effect of the
p.F138S mutation was assessed by functional analysis. Methods:
Expression vectors containing LHCGR mutation were generated
an employed for functional assay by cAMP RIA, cAMP-responsive
element containing reporter genes (pCRE-Luc) and cAMP binding
luciferases (GloSensor). Localisation was analysed by immunoimaging and glycosylation was studied by glycosidase F treatment
and immunoblot. Results: The three different cAMP assays
demonstrated a complete loss of function of the p.F138S mutant.
Immunoimaging showed that the mutant receptor is expressed
internally, but did not reach the membrane surface. Treatment
with glycosidase F and subsequent immunoblot revealed an
incomplete glycosylation of the receptor. Compound heterozygosity was proven by long range PCR and subcloning of the
fragment containing both mutants. Conclusion: The mutation
p.F138S in Exon 5 leads to a loss of function of LHCGR. Together
with the second previously described mutation in cryptic exon 6A
these compound heterozygous mutations explain the autosomal
recessive disorder. The functional data fully support the observed
clinical phenotype.
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Consecutive Lynestrenol and Cross-Sex Hormone
Treatment in Biological Female Adolescents with
Gender Dysphoria: A Retrospective Analysis
Lloyd Tacka,b, Margarita Craena,b, Karlien Dhondta,b,
Heidi Vanden Bosscheb, Jolien Laridaenb, Martine Coolsa,b
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Functional Studies of a New Mutation in the LH/CG
Receptor Gene Identiﬁed in 2 Sisters with 46,XY DSD
Susanne Fliegera, Nina Neuhausb, Tim Stromc, Ivo Henrichsd,
Olaf Jöhrene, Jörg Gromollb, Olaf Hiorta, Ralf Wernera
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Neuburg, Germany; eInstitut für Experimentelle und Klinische
Pharmakologie und Toxikologie, Universität Lübeck, 23538 Lübeck,
Germany

Background: Disorders (or differences) of sex development
(DSD) are rare congenital conditions in which the development
of chromosomal, gonadal, or anatomical sex is atypical. The
luteinizing hormone/chorionic gonadotropin receptor (LHCGR)
is important for male sex development. LHCGR mutations can
cause Leydig cell hypoplasia, which is an autosomal recessive
disorder. Objective and hypotheses: We found two heterozygous mutations in the LHCGR, a new p.F138S mutation in
combination with the previously described c.580AOG mutation
in exon 6A in two sisters with 46,XY DSD and complete
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aGhent

University, Ghent, Belgium; bGhent University Hospital,
Ghent, Belgium

Background: Progestins such as lynestrenol (L) can be used in
female to male (FtM) adolescents with gender dysphoria (GD)
who have advanced pubertal development to reduce the
psychological burden of menstruation. L can later be combined
with cross-sex hormones (testosterone esters) (LCT). L is much
cheaper and easier to administer than GnRHa. To date, few data
exist on the (side) effects of progestins for this indication.
Objective and hypotheses: To report the effects of consecutive
L (5 mg) and LCT in FtM adolescents with GD on antropometrics, biochemical, hormonal parameters and side effects.
Method: Retrospective analysis of clinical and biochemical data
in 45 FtM adolescents treated with L monotherapy for 12.6
months and LCT for 11.4 months. Statistical analysis: McNemar’s,
paired Student-t or Wilcoxon signed-ranks test (as appropriate).
All participants were advised to take vitamin D supplements
(25,000 U/ml) and a calcium-enriched diet. Results: Metrorrhagia
of variable intensity and acne were most pronounced during
the ﬁrst months of monotherapy and combination therapy
respectively and decreased thereafter. Headaches, hot ﬂushes and
fatigue were the most reported side effects. During treatment, a
gradual increase in musculature, hemoglobin, hematocrit, creatinine and liver enzymes was seen, progressively sliding into male
references. Lipids shifted to a more unfavourable HDL/LDL ratio;
glucose metabolism was not affected. SHBG, total testosterone and
estradiol levels decreased and free testosterone slightly increased
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during monotherapy. Total and free testosterone increased
signiﬁcantly during combination therapy. Gonadotropins were
only fully suppressed during combination therapy. AMH
remained stable. Most changes occurred in the ﬁrst six months
of the respective treatment phases and remained stable thereafter.
Conclusion: Treatment with L is effective, safe and inexpensive.
However, suppression of gonadotropins is incomplete. Higher
doses may be needed to obtain immediate and full suppression of
menstruation.

well as Inhibin-B and FSH are speciﬁc and good markers for the
assessment of ovarian function. AMH seems to be more sensitive
test than other markers in the evaluation of ovarian reserve after
HSCT.

P1-P368

Precocious/Early and Accelerated Puberty in a Boy
with a Homozygous R192C Mutation in CYP19
(Aromatase) Gene

P1-P367

Ovarian Reserve Assessment in Girls and Women
after Hematopoietic Stem Cell Transplantation
Treatment Underwent in Childhood
Anna Wedrychowicz, Joanna Wojtys, Jerzy B. Starzyk
Department of Pediatric and Adolescent Endocrinology, Pediatric
Institute, Medical College, Jagiellonian University, Cracow, Poland

Background: Hypogonadism is one of the most frequent
endocrine complication after hematopoietic stem cell transplantation (HSCT). In some patients hypogonadism could be
transient, but very often coexists with prematury ovarian failure.
Classical methods used in the diagnostics of hypogonadism have
limitations for the prognosis of ovarian reserve. Objective: The
aim of the study was to assess ovarian reserve in patients after
HSCT using evaluation of anti-Muellerian hormone (AMH) with
comparison to classical hormonal methods. Methods: Twentyeight patients, median age 15.8 years, after allogeneic (19) and
autologic (9) HSCT and 28 healthy age-matched controls were
included in the study. Fasting blood samples for the measurement
of FSH, LH, estrogens, PRL, SHBG, TSH, fT4, AMH, and Inhibin-B,
if possibly in 3–5th day of the menstruation cycle, were taken.
Hormones were measured by immunochemistry. Statistical
analysis was performed using t-Student test. Results: AMH and
inhibin-B levels were signiﬁcantly lower (P!0.001) and FSH and
LH levels were signiﬁcantly higher in patients after HSCT than in
controls (P!0.01). In 20/28 patients AMH level was below
0.08 ng/ml as postmenopausal, only 2/28 have normal AMH
values. Hypergonadotropic hypogonadism was observed in 21/28
patients, 7/28 patients have normal values of sex hormones (3/7
prepubertal). Patients with normal AMH, have normal other
hormones and normal menstruation cycles (severe aplastic anemia).
Six patients (Fanconi anemia 3, solid tumors 3) with AMH levels
0.08–1 ng/ml presented with prepubertal status with low FSH (3)
spontaneous puberty (1) and normal menstruations (2). Their
inhibin B level was within normal ranges. Conclusion: Patients
after HSCT have impaired ovarian reserve. The ovarian reserve is
mostly related to the conditioning therapy before HSCT. AMH as

55th Annual Meeting of the ESPE

Mariana Costanzoa, Gabriela Guercioa, José Garcı́a-Feylingb,
Nora Saracoa, Roxana Marinoa, Natalia Perez Garridoa, Juan Manuel
Lazzatia, Mercedes Maceirasa, Marco Aurelio Rivarolaa,
Alicia Belgoroskya
aHospital

de Pediatria Garrahan, Ciudad de Buenos Aires,
Argentina; bHospital Regional de Concepción, Tucumán, Argentina

Background: Aromatase deﬁciency is a rare autosomal
recessive disorder produced by CYP19 gene mutations. 46XX
affected patients presented with ambiguous genitalia leading to
early identiﬁcation. Most 46XY affected patients presented normal
external genitalia and the condition often remains undiagnosed
until late puberty. Information on pubertal development in affected
boys is scarce since to the present date only two patients, younger
than 4 years of age, without long-term follow-up, had being
reported. Objective and hypotheses: We report the clinical
phenotype and hormonal studies of a 46,XY aromatase deﬁcient
boy. Results: Molecular analysis revealed a previously reported
homozygous mutation (R192C) in the CYP19 gene, predicted to
compromise enzyme function. The patient was the oldest brother
of a 46XX affected sister. Maternal virilisation was present during
both pregnancies. First evaluation at 7.9 years: 3 years delayed
bone age was the only remarkable ﬁnding observed. Laboratory
tests showed normal prepubertal basal serum gonadotropin
(including an adequate GnRH stimulation test), inhibin B,
AMH, testosterone and androstendione levels. OGTT was normal
as well as bone mass, assessed by DEXA. The patient was lost in
follow-up and returned at 11.3 years of age with signs of advanced
puberty (Tanner stage IV, testicular volume 12/15 ml). Bone age
was 2 years delayed. Laboratory tests revealed normal pubertal
basal and GnRH stimulated gonadotropin levels and increased
serum testosterone (5.9 ng/ml, male reference range for Tanner IV:
1–5.4 ng/ml). Conclusion: Normal pubertal development was
referred in adult men with aromatase deﬁciency. Interestingly our
patient presented with precocious/early and accelerated puberty
and apparently normal pituitary gonadal function. Estrogen
restrain on gonadotropin secretion has been demonstrated in
animal and human models of estrogen deﬁciency operating since
early phases of puberty in males. This human model of nature
suggests that aromatase activity at hypothalamic level is required
to deﬁne pubertal tempo and/or the time of puberty onset in boys.
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Long-Term Follow-Up of Patients with 46,XY Partial
Gonadal Dysgenesis Accordingly Gender Assignment
Nathalia Gomes, Elaine Costa, Aline Zamboni, Mirian Nishi,
Rafael Batista, Flávia Cunha, Marlene Inacio, Sorahia Domenice,
Berenice Mendonca
Hospital das Clinicas of São paulo, São Paulo, Brazil

Background: Studies on the follow-up of 46,XY partial
gonadal dysgenesis (PGD) patients till adulthood are scarce and
it is important to provide information to parents on the prognosis
of gonadal dysgenesis. Objective and hypotheses: To analyze
the long term outcomes of 46XY PGD patients in both social sexes
regarding testosterone production, social sex adaption and
genotype. Method: Retrospective longitudinal study conducted
at Hospital das Clinicas of São Paulo. We followed up 28 patients
(11 assigned in the female and 17 in the male social sex) during a
range of 2.7–26 years. Molecular diagnosis was performed by
Sanger method and MLPA. Results: At ﬁrst evaluation, in the
female social sex group, 5/9 patients had preserved testosterone
production (3 came after puberty). In the male group, 8/14
patients had preserved testosterone production and 5 of them
developed spontaneous puberty. Three prepubertal patients lost
the capacity to produce testosterone during childhood. At
adulthood, 3/5 patients maintained testosterone levels. Social sex
change was observed in only two patients, one of each social sex
group. There was no difference between social sex at adulthood
and testosterone production. All patients were well adapted to
social sex (64% had a steady partner and 76% had complete sexual
intercourses). Gonadal tumor was observed only in patients
gonadectomyzed after puberty (2 of 10 patients, one due to Frasier
Syndrome and another with intra-abdominal gonad). Molecular
diagnosis was possible in 11/28 cases: mutations were found in
SRY, SF1, WT1, CBX2.2., MAPK3 and FGFR1. Conclusion:
Patients with 46XY PGD were well adapted to both social sexes at
adulthood; testosterone production at puberty was preserved in
50% of the cases. Gonadal tumor was only observed after puberty
(20%) in patients with additional factors for the development of
gonadal tumor. Molecular diagnosis was reached in 37% of the
patients by Sanger method.

P1-P370

45,X/46,XY Chromosomal Disorders of Sex
Development: Experience from a Cohort of
50 Patients Followed in One Single Institution
Mariana Costanzo, Gabriela Guercio, Nadia Geniuk,
Esperanza Berensztein, Juan Manuel Lazzati, Mercedes Maceiras,
Verónica Zaidman, Marco Aurelio Rivarola, Alicia Belgorosky
Hospital de Pediatria Garrahan, Ciudad de Buenos Aires, Argentina

Background: Disorders of sex development (DSD) are those
congenital conditions in which development of chromosomal,
gonadal, or anatomical sex is atypical. 45,X/46,XY mosaicism
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results in a large clinical spectrum of DSD including from female
patients with Turner’s syndrome to normal appearing males.
Objective and hypotheses: The main aim of this study is to
review the clinical and gonad histological ﬁndings in a cohort of
chromosomal DSD patients followed between January 1/2000 and
January 1/2016 at our institution. Method: We analyzed the
records 50 patients with 45,X/46,XY karyotype or variants.
Patients were divided according to external genitalia into two
groups (Gr): normal female phenotype (Turner syndrome, n18,
Gr1), and atypical genitalia (n32, Gr2). We also identiﬁed one
patient with normal male phenotype evaluated because of short
stature that was not included in the analysis. Results: Gr2 was
more prevalent than Gr1 (64% vs 36%, P 0.009). Male assigned
patients in Gr2 (n22, 69%) presented higher mean external
masculinization score than female assigned ones (8.2G0.9 vs
5.6G1.6 S.D. respectively, P 0.0017). In all male assigned patients in
Gr2 that have reached pubertal years, spontaneous pubertal
development was observed (n9). Gonadal neoplasia was found in
5/34 gonads from Gr1 (15%, chronological age at diagnosis 15–18
years), and 2/50 gonads from Gr2 (4%, 3 years). Adult height was
available from 18 patients and it was signiﬁcantly lower in Gr1 vs
Gr2 (145.3G5.1 cm vs 151.81G5.1 cm, respectively, P 0.016) even
though in Gr1, 55% (6/11) received rhGH treatment vs only 30%
in Gr2 (2/7). Conclusion: In our cohort of 45,X/46,XY
chromosomal DSD patients atypical genitalia was the most
frequent phenotype. A tendency to a higher gonadal malignancy
risk was observed in Turner syndrome patients. External genital
phenotype might be a useful predictor for adult height.

P1-P371

Androgen Proﬁle Differs to Adults in Adolescent Girls
with Polycystic Ovary Syndrome
Carley Frerichs, Urmi Das, Ann Garden, Cara Williams,
Poonam Dharmaraj, Mohammed Didi, Renuka Ramakrishnan,
Jo Blair
Alder Hey Children’s Hospital NHS Foundation Trust, Liverpool,
UK

Background: Diagnostic criteria for polycystic ovarian
syndrome (PCOS) are well established in the adult population,
but may not be appropriate for adolescent girls. Clinical and/or
biochemical hyperandrogenism is one important diagnostic
criterion. Screening for hyperandrogenism is often restricted to
measurements of testosterone in adult practice. It was our
impression that this strategy would under-diagnose PCOS in our
adolescent population. Objective and hypotheses: To describe
androgen proﬁles in adolescent girls presenting with clinical
features of PCOS, to identify the most sensitive marker of
hyperandrogenism in adolescent PCOS. Method: A retrospective
case review was undertaken of patients with clinical characteristics
of PCOS (clinical hyerandrogenism plus oligomenorrhoea/
primary or secondary amenorrhoea, with or without polycystic
ovaries on ultrasound) attending a single centre between 2005 and
2015. Results: Data are reported as median (range). Data were
collected from 40 patients, age 15.49 (11.84–18.02) years. BMI-SDS
was 2.42 (K1.25–3.91), and 25/40 (62.5%) were overweight/obese
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(BMI SDS O1.75). Androgen proﬁles and sex hormone binding
globulin levels at presentation are given in Table 1. Conclusion: In
this population of girls, with clinical feature of PCOS, hyperandrogenism would not have been diagnosed in 60% of patients if
only testosterone was measured. No patient, in whom androstenedione was elevated, had normal testosterone levels. These novel
data suggest that the most sensitive marker of PCOS in adolescent
girls is androstenedione.

of E; glucose metabolism was unaffected. Androgens (total and free
testosterone, DHEAS, androstenedione) decreased under CA, with
a further decrease during CACE. Estradiol, SHBG and inhibine B
decreased during CA but increased during CACE. Prolactin levels
increased under CA. Conclusion: CA is effective in suppressing
endogenous hormones and initiating feminisation within the ﬁrst
six months of treatment. Furthermore, it is safe and inexpensive.
Addition of estrogens are needed for further feminisation.

Table 1. Androgen and sex hormone binding globulin levels in
40 patients.
Number of patients with
abnormal level (%),
median level (range)

Biochemical
marker
(normal range)
Testosterone (0–3.5 nmol/l)
DHEAS (1.6–7.8 umol/l)
Androstendione (2–5.4 nmol/l)
SHBG (25–145 nmol/l)
LH: FSH ratio (!2)
Free Androgen Index (0.5–6.5)

2 (5%), 1.7 (!0.7–4.7)
11 (28%), 5.7 (1.8–14.9)
26 (65%), 6.6 (1.3–18.2)
20 (50%), 24.5 (9–200)
14 (35%), 1.71 (0.1–5.8)
19 (48%), 5.99 (0.72–33.5)

P1-P372

Effects and Side Effects of Cyproterone Acetate Alone
and in Combination with Estrogens in Natal Male
Adolescents with Gender Dysphoria
Lloyd Tacka,b, Margarita Craena,b, Karlien Dhondta,b,
Heidi Vanden Bosscheb, Jolien Laridaenb, Martine Coolsa,b
aGhent University, Ghent, Belgium; bGhent University Hospital,
Ghent, Belgium

Background: Male to female (MtF) gender dysphoric
adolescents with advanced pubertal development can be treated
with antiandrogenic progestins such as cyproterone acetate (CA).
CA is much cheaper and easier to administer than GnRHa and can
later be combined with cross-sex hormones (17b-estradiol) (CACE).
To date, few data exist on the (side) effects of progestins for this
indication. Objective and hypotheses: To report the effects of
consecutive CA and CACE in MtF adolescents on antropometrics, biochemical, hormonal parameters and side effects.
Method: Retrospective analysis of clinical and biochemical data
in 27 MtF adolescents treated with CA monotherapy for 11
months and CACE for 12 months. Statistical analysis: ShapiroWilk, paired Student-T or Wilcoxon signed-ranks test (as
appropriate). All participants were advised to take vitamin D
supplements and a calcium-enriched diet. Results: Most patients
reported a reduction in facial shaving (CA:54.2%, CACE:62.5%).
Breast development was induced by CA monotherapy in 28%
(B2-3), reaching B3-4 in 77.8% during CACE. Side effects (breast
tenderness, emotionality, fatigue, ﬂushes) were reported during
CA in 36% and during CACE in 66.6%. Hemoglobin, hematocrit
and creatinin levels reached the female reference range under CA
and remained stable thereafter. Transient (limited) elevation of
liver enzymes was noted in four adolescents. HDL/LDL ratio
became more unfavourable during CA, but restored with addition
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Compound Heterozygous C10orf2 Mutations in a
Japanese Patient with 46,XX Ovarian Failure and
Deafness
Keisuke Nagasaki, Hiromi Nyuzuki, Sunao Sasaki, Hidetoshi Sato,
Yohei Ogawa
Department of Pediatrics, Niigata University Graduate School of
Medical and Dental Sciences, Niigata, Japan

Background: Perrault syndrome is a rare autosomal recessive
disorder characterised by sensorineural hearing deafness in both sexes
and primary ovarian failure in 46, XX karyotype females. HSD17B4,
HARS2, LARS2, CLPP and C10orf2, which associated mitochondrial
function, are reported as causative genes. Objective and
hypotheses: Here we reported on a Japanese patient who identiﬁed
C10orf2 mutation with the fourth patient in Perrault syndrome.
Method: The patient was referred to our hospital due to short stature
at the age of 12 years old. She showed proportionate short stature
with a height of 129.6 cm (K3.1 S.D.) and exhibited hearing difﬁculty
at school medical check-up. Her growth hormone and thyroid
functions were normal, however LH and FSH levels were unusually
elevated. Her karyotype was 46, XX. She was diagnosed with ovarian
failure and sensorineural hearing deafness, namely Perrault
syndrome. She has been treated with estrogen replacement therapy
since 13-year-old, and her height ﬁnally reached 160 cm. Results:
Molecular analyses identiﬁed compound heterozygous C10orf2
mutations consisting of c.1172GOA (p.Arg391His) on the maternal
allele and c.1136GOA (p.Gly379Glu) on the paternal allele, and no
pathologic mutations were detected for HARS2, LARS2, and CLPP.
The former mutation was previously reported in a Japanese patient,
and the latter novel mutation, which is located in linker domain,
might be pathogenic mutation based on the in silico analyses.
Conclusion: C10orf2 mutations should be considered in patients for
ovarian failure with the sensorineural deafness. This is the ﬁrst report
of a mutation at linker domain in Perrault syndrome.

P1-P374

GATA Transcription Factors in Testicular Adrenal Rest
Tumours
Manon Engels, Paul Span, Teun van Herwaarden,
Christina Hulsbergen-van de Kaa, Fred Sweep, Hedi Claahsen-van
der Grinten
Radboudumc, Nijmegen, Gelderland, The Netherlands
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Background: Testicular Adrenal Rest Tumours (TARTs) are
benign tumours that frequently occur in male patients with
congenital adrenal hyperplasia. They exhibit both testicular and
adrenal characteristics, but their aetiology is unknown. Additionally, TART resembles Leydig cell tumours (LCTs), while no marker
exist to discriminate between these testis tumours. GATA
transcription factors play an important role in eukaryotic
development and are expressed in foetal and adult adrenal gland
and gonads. Objective and hypotheses: To determine if GATA
transcription factors can discriminate between TART, testis and
LCT. Method: Gene expression analysis was performed for GATA
1, 3, 4, and 6 in TART (nZ12), adult testis tissue (nZ8), and adult
adrenal tissue (nZ12). Expression levels were compared and
tested with Kruskal-Wallis-test followed by Dunns test (P!0.05).
Receiver operating characteristic (ROC) curve was used to
determine discriminative properties. Protein expression in TART
(nZ16) and LCTs with accompanied normal testis tissue (nZ7)
was tested using immunohistochemistry (IHC). Results: GATA4
gene expression was signiﬁcantly higher in TART compared to
adrenal (P!0.001), while gene expression of GATA3 and GATA6
were signiﬁcantly higher in TART compared to testis (both
P!0.05), with ROC areas under the curve of 0.979 and 0.906,
respectively. GATA3 protein expression was undetectable in TART
as well as LCT. In both TART as well as LCT, GATA6 showed
nuclear or cytoplasmic staining patterns, ranging from weak to
strong staining intensity. Conclusion: Our study shows that both
GATA3 and GATA6 mRNA expression is higher in TART
compared to adult testis tissue with good discriminative potential
between TART and testis. However, GATA3 and GATA6 protein
expression could not discriminate between TART and LCT.

P1-P375

Can we Standardize Sex Assignment in 45,X/46,XY
Mixed Gonadal Dysgenesis?
Johanna Viau Colindresa, Erica Eugsterb, O’Brian Smithc,
Sheila Gunna, Meenal Mendirattaa, Lefkothea Karavitia
aTexas Children’s Hospital, Baylor College of Medicine, Houston,
Texas, USA; bRiley Hospital for Children, Indiana University,
Indianapolis, Indiana, USA; cChildren’s Nutrition Research Center,
Baylor College of Medicine, Houston, Texas, USA

Background: Patients with 45,X/46,XY mixed gonadal
dysgenesis (MGD) have variable phenotypes leading to both
male and female sex assignments. A multidisciplinary team should
guide the process of sex assignment, however a standardized
approach may provide objective guidance for the team as well as
a tool for settings without such resources. One of the most
important considerations for sex assignment is the hormonal
production, which often determines the degree of virilization.
Therefore, the ﬁrst step to standardization is to establish a
virilization score. Objective and hypotheses: To develop a
virilization score for sex assignment in patients with 45,X/46,XY
MGD. Method: Using the external genitalia score previously
published by Ahmed et al, we developed a compounded
virilization score with nine parameters describing external
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genitalia, internal structures and gonads. The score was applied
retrospectively to 22 patients with 45,X/46,XY MGD and
abnormal external genitalia from one institution and validated
with 8 patients from a second institution. ROC curves were used to
establish a cut off value above which the patients were more likely
to be assigned male and a logistic regression model was used to
determine the importance of its components. Results: Eighteen
of the 30 included patients received male sex assignments. The
percentages of Y containing cell lines were similar in patients with
either sex assignment. ROC analysis showed an AUC of 0.995.
When using 9 as the cut off value, the score matched the current
sex assignment in 29 out of the 30 patients (96%, 95% CI:
0.83–0.99). All the components were important, with urethral
position being the most signiﬁcant. Conclusion: Sex assignment
for individuals with 45,X/46,XY MGD is complex. However a
virilization score may be used to simplify, standardize, and reduce
variability within this process. Prospective studies using a larger
sample are needed to validate its utility.

P1-P376

Intratubular Large Cell Hyalinizing Sertoli Cell Tumor
of the Testis Presenting with Prepubertal
Gynecomastia: A Case Report
Hale Tuhana, Ayhan Abacia, Banu Sarsikb, Tulay Ozturkc,
Mustafa Olgunerd, Gonul Catlia, Ahmet Anika, Nur Olgune,
Ece Bobera
aDepartment of Pediatric Endocrinology, Dokuz Eylul University,
Izmir, Turkey; bDepartment of Pathology, Ege University, Izmir,
Turkey; cDepartment of Pediatric Radiology, Dokuz Eylul
University, Izmir, Turkey; dDepartment of Pediatric Surgery, Dokuz
Eylul University, Izmir, Turkey; eDepartment of Pediatric Oncology,
Dokuz Eylul University, Izmir, Turkey

Background: Intratubular Large Cell Hyalinizing Sertoli Cell
Neoplasia (ITLCHSCN) resulting from Sertoli cells of the testis are
mainly reported in young adults and these are rarely seen in
childhood. Objective and hypotheses: In this case report, an
eight-and-a-half-year old case presenting with complaint of
bilateral gynecomastia since two years, showing no endocrine
abnormality in laboratory during 2-years of follow-up, determined
to have progression in bilateral gynecomastia, increase in testicular
volumes, advanced bone age, increase in growth velocity in the
clinical follow-up. Method: A six-and-a-half-year old male
presented with complaint of pain, induration and enlargement
of his breasts for three months. Hormonal values were determined
as in normal range (prepubertal). Tumor markers were negative.
Bone age was consistent with 6 years of age. The scrotal
sonography showed hyperechogenicity consistent with testicular
microlithiasis in bilateral testes. An increase in the size of his
gynecomastia was detected during two years of follow-up. His
bone age was consistent with 9 years of age while chronological age
was eight-and-a-half-year of age. At the second year of his
following, since basal LH value was detected to be higher and an
increase was determined in testicular volumes, LH-RH test was
performed. The results were consistent with prepubertal response.
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Results: Due to determination of increase in growth velocity,
advanced bone age and progression in gynecomastia, a testicular
biopsy was performed due to suspicion of malignancy. Pathological examination was reported to be consistent with
ITLCHSCN. Conclusion: Progression of gynecomastia in a boy
with increase in growth velocity, advanced bone age, increase in
testicular volume as well as presence of microlithiasis in the
testicles should suggest Sertoli Cell Tumors (SCTs).

P1-P377

Effect and Safety Aspects of Percutaneous
Administration of Dihydrotestosterone in Children
with Micropenis with Different Genetic Background
Feihong Luo, Dan Xu, Li Xi, Ruoqian Cheng, Liangsheng Lu
Children’s Hospital of Fudan University, Shanghai, China

Background: Micropenis may result from different aetiology
and therapy data are still scarce. Objective and hypotheses: To
investigate the effect and safety of dihydrotestosterone transdermal
gel in children with micropenis. Method: Totally 23 agnogenic
micropenis children with 46,XY karyotype were recruited to
participate a perspective study. SRY, AR and SRD5A2 gene were
sequenced. 2.5% DHT gel was applied individually based on the
serum DHT level for at least three or six months. The changes of
stretched penile length (SPL), serum biochemical indexes
including sex hormone proﬁle, height, weight and bone age were
evaluated. Results: There were two patients with AR mutation and
ﬁve patients with SRD5A2 mutation. The average stretched penile
length of 23 participants was 1.68G0.6 cm prior the treatment and
the DPL-SDS was K1.13G0.47 cm after 6 months therapy. 61%
patients reached the standard (O2.5 SDS), 13% withdrawal the
medication. Hepatorenal function, CBC, height, weight, bone age
and testis volume analysis showed no statistical difference
compared with the data prior the treatment at 1, 3, 6 months
after therapy. Conclusion: Three to six months’ small dose of
DHT therapy in micropenis children resulted in signiﬁcant
improvement of penis growth without evident side effects.

of Bone and Mineral Metabolism, Institute of Child Health, “Aghia
Sophia” Children’s Hospital, Athens, Greece; eDivision of
Endocrinology, Metabolism and Diabetes, First Department of
Pediatrics, University of Athens Medical School, “Aghia Sophia”
Children’s Hospital, Athens, Greece; fDivision of Endocrinology and
Metabolism, Clinical Research Center, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Polycystic ovary syndrome (PCOS) is a complex
endocrine genetic disorder, which is associated with increased
metabolic and cardiovascular morbidity. Vitamin D or omega-3
fatty acids supplementation may alleviate the metabolic and
reproductive complications of PCOS. Objective and
hypotheses: To compare clinical, psychometric, biochemical,
endocrine, bone and sonographic markers in vitamin D sufﬁcient
adolescents with PCOS, pre- and post- 6 month intervention with
vitamin D or eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) supplementation. Method: Adolescents aged 14–18
years with PCOS diagnosed according to Rotterdam criteria, who
were Vitamin D sufﬁcient (serum 25OHD R30 ng/ml), were
studied prospectively. Exclusion criteria included severe chronic
disease, chronic medication and use of contraceptives or dietary
supplements. Both at baseline and post-intervention, participants
underwent detailed clinical, biochemical, endocrine, sonographic
and psychometric evaluation, as well as measurement of their bone
density and body composition by DEXA. Subsequently, they were
randomized into 3 groups: vitamin D (D) group received 2000 IU
D3 daily, omega-3 fatty acids (U3) group received 1 g EPA&DHA
daily and control (C) group received no treatment. Results: Thirty
adolescents (mean age 15.7G2.1 years), 11 in D-group, 10 in U3group and 9 in C-group were included in the study. No statistically
signiﬁcant differences were noted in adolescents’ BMI, body
composition, blood pressure and perceived stress scale-14 score
among groups. Post-intervention and compared with the control
group, subjects in the D-group had signiﬁcantly increased serum
DHEA (PZ0.044), DHEAS (PZ0.017) and endometrial thickness
(PZ0.002), while subjects in the U3-group had signiﬁcantly
decreased serum 25OHD (PZ0.007) and PTH (PZ0.043) and
increased LDL (PZ0.046), ApoB (PZ0.023) and number of
menses (PZ0.046). Conclusion: In adolescents with PCOS,
improvement of the menstrual cycle was noted in the group
treated with omega-3 fatty acids. There was no improvement in
the metabolic proﬁle of patients in either group.
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Randomized Controlled Study Comparing Vitamin D
and Omega 3-Fatty Acids Supplementation in
Adolescents with Polycystic Ovary Syndrome
Flora Bacopouloua,b, Evangelia Koliasa, Leon Aravantinosc,
Aimilia Mantzoub, Artemis Doulgerakid, Filio Spanoudia,
Efthimios Deligeorogloua,c, Evangelia Charmandarie,f
aCenter

for Adolescent Medicine and UNESCO Chair on Adolescent
Health Care, First Department of Pediatrics, University of Athens
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Background: Rare congenital conditions with incongruence
of chromosomal, gonadal, and phenotypic sex have been
summarized as disorders of sex development (DSD). Included in
DSD are conditions with diverse genetic etiology, varying levels of
prenatal androgen effects, phenotypes, and subsequently, different
medical treatments. Quality of life (QoL) and psychological
wellbeing are indicators of successful psychosocial adaptation to
the conditions. Studies addressing these issues in individuals with
DSD vary greatly. Objective and hypotheses: This multicentre
clinical evaluation study was part of a German network related to
DSD funded by the German Ministry of Science and Education
(BMBF 2003–2007). Method: To assess health-related quality of
life (HRQoL), as well as psychological wellbeing, the Short Form
Health Survey (SF-36) and the Brief Symptom Inventory (BSI)
were used. Results: Participants included 110 adults with DSD.
Participants were classiﬁed into ﬁve groups: f-CAH, f-XY-pa,
f-XY-na, m-XY-pa, and other gender. We found a trend of lowered
mental HRQoL and signiﬁcant higher physical HRQoL for
participants as compared to a norm. The high physical HRQoL
especially applied to females with androgen effect and XY
Karyotype. Participants reported signiﬁcantly higher psychological
distress compared to the norm. Forty-seven participants (43%)
reported distress in a clinically relevant range on the BSI.
Conclusion: Although there is a high physical HRQoL
participants reported signiﬁcant impaired psychological wellbeing.
However, a selection bias cannot be ruled out and social
desirability bias must be considered. Specialized interdisciplinary
care should focus in particular on psychological issues to ensure
overall good health and well-being.
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Association of Genetic Polymorphisms Around the
LIN28B Gene and Idiopathic Central Precocious
Puberty Risks Among Chinese Girls
Ruimin Chena, Zhijian Hub, Chunyan Caia
aDepartment of Endocrinology, Fuzhou Children’s Hospital of
Fujian, Teaching Hospital of Fujian Medical University, Fuzhou,
Fujian, China; bDepartment of Epidemiology and Health Statistics,
Fujian Provincial Key Laboratory of Environment Factors and
Cancer, School of Public Health, Fujian Medical University, China,
Fuzhou, Fujian, China

Background: Genome-wide association studies have identiﬁed rs314276, rs314263, rs7759938 and rs314280 in or near the
LIN28B gene as associated with age at menarche. To date, the
effect of polymorphisms in this gene on idiopathic central
precocious puberty (ICPP) in Chinese girls have not been
reported. Objective and hypotheses: The aim of this study
was to evaluate the association of the four loci with ICCP in
Chinese girls. Method: In this study, we conducted a case–control
study including 502 girls with ICPP and 489 controls. Four singlenucleotide polymorphisms (SNPs) were genotyped in both groups
using an improved multiplex ligation detection reaction (iMLDR)
technique. Results: Of the 4 SNPs of the LIN28B analyzed, 3
SNPs, rs314276, rs7759938 and rs314280, were associated with
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ICPP risk at P!0.05. The association of rs314276, however, was
no longer signiﬁcant after adjustment for multiple testing.
Compared with rs7759938 TT or TC genotype, decreased ICPP
risk was associated with CC (ORZ0.527, 95% CI: 0.329–0.843)
genotype (PZ0.008). Compared with rs314280 GG or GA
genotype, decreased ICPP risk was associated with minor allele
carrier (AA) genotype (ORZ0.538, 95% CI: 0.337–0.858,
PZ0.009). The two identiﬁed variants showed the same
association signals for ICPP. Conclusion: In conclusion, common
genetic variations (rs7759938 and rs314280) of LIN28B may
contribute to ICPP susceptibility in Chinese girls.
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Psychological Outcomes and Quality of Life of
Patients with Non-CAH DSD
Nalini M Selveindrana, Muhammad Yazid Jalaludinb, Syed Zulkiﬂi
Syed Zakariac, Rahmah Rasatc
aHospital Putrajaya, Putrajaya, Wilayah Persekutuan Putrajaya,
Malaysia; bUniversity Malaya Medical Centre, Kuala Lumpur,
Malaysia; cUniversity Kebangsaan Malaysia Medical Centre,
Kuala Lumpur, Malaysia

Background: Evidence based treatment of patients with
Disorders of sex development (DSD) is challenged by a dearth
of outcome studies. Objective and hypotheses: To study the
quality of life and the psychological outcomes of children with
DSD other than congenital adrenal hyperplasia (CAH) and to
identify relevant risk factors. Method: Patients with DSD other
than CAH aged between 6 and 18 years. Control subjects were
matched for age and gender. Study tools were the Paediatric
Quality of Life (PedQOl) and the parent reports on the Child
Behaviour Checklist (CBCL). Patients were grouped by karyotype
and sex of rearing/recent gender. Results: 30 patients with 46XYMale (nZ21), 46XY-Female (nZ6), 46XX-Male (nZ2) and
46XX-Female (nZ1). Median age of this population was 12
years [8–14]. The total PedQOL score was signiﬁcantly lower in
the patient group than in the control group (P!0.05) In subgroup
analysis this difference was reﬂected (P!0.05) in the social and
schooling ﬁelds. The patient group also had a signiﬁcantly higher
(more pathological) CBCL score as compared to the control group
in the internal and external score realms and also in most domains
namely affective, anxiety, attention deﬁcit and conduct problems
(P!0.05). In addition among the 46XY DSD group the patients
who were raised female had signiﬁcantly lower quality of life
especially in the social and schooling ﬁelds as compared to their
female counterparts. Males with 46 XY DSD had signiﬁcantly
higher internalizing behaviour problems as compared to their
male control counterparts. Further analysis revealed that the
degree of virilisation at birth did not signiﬁcantly inﬂuence the
PedQOl or CBCL scores. Conclusion: The present study revealed
an overall reduction in quality of life scores and a higher degree of
psychological distress in patients with DSD. Early identiﬁcation
and referral for psychological support should be an integral part of
the management of these patients.
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Normalization of Ovulation Rate in Adolescent Girls
with Hyperinsulinemic Androgen Excess
Lourdes Ibañeza,b, Luis del Rı́oc, Marta Dı́aza,b, Giorgia Sebastiania,b,
Abel López-Bermejod, Francis de Zeghere
aInstitut de Recerca Pediàtrica Hospital Sant Joan de Déu (IRPHSJD), University of Barcelona, Barcelona, Spain; bCentro de
Investigación Biomédica en Red de Diabetes y Enfermedades
Metabólicas Asociadas (CIBERDEM), ISCIII, Madrid, Spain;
cCentro Médico CETIR, Barcelona, Spain; dDepartment of
Pediatrics, Dr. Josep Trueta Hospital & Girona Institute for
Biomedical Research, Girona, Spain; eDepartment of Development
& Regeneration, University of Leuven, Leuven, Belgium

Background: Oligo-ovulatory androgen excess in women
(polycystic ovary syndrome (PCOS) by NIH deﬁnition) is a major
cause of subfertility and relates to hepatic steatosis, independently
of obesity. Objective: To test whether early treatment of PCOS
affects subsequent ovulation rate. Method: Adolescent girls with
hyperinsulinemic androgen excess – a subgroup of PCOS – (mean
age 16 year; BMI 23.7 kg/m2) randomly received standard
treatment (oral contraceptive; OC; nZ17) or a low-dose
combination of spironolactone (50 mg/d), pioglitazone
(7.5 mg/d) and metformin (850 mg/d) (SPIOMET; nZ17) for
12 months, with follow-up for 6 months. Results: Both
interventions reduced androgen excess without changing body
weight, lean mass or total fat (by DXA), but SPIOMET was
accompanied by loss of hepatic and visceral fat (by MRI) toward
normal. Ovulation rates (assessed by salivary progesterone, 3–6
months post-treatment) were 2.5-fold higher after SPIOMET than
after OC (with normovulation in 94% vs 29%), and they associated
closely to on-treatment loss of hepatic fat. Conclusion: Early in
hyperinsulinemic androgen excess, normalization of central fat
was followed by a normal ovulation rate.

girls with diagnosis of PCOS (study group – SG) (chronological
age: 16.9G1.3 year, age of menarche: 12.2G1.4 year, BMI: 25.4G
7.9 kg/m2) and 31 regularly menstruating girls (chronological age:
17.0G1.9 year, age of menarche: 11.8G1.9 year, BMI: 24.5G
7.0 kg/m2) (control group – CG) were recruited to the study. In all
participants metabolic and hormonal tests were done and
ultrasound of pelvis was performed. Thyroid function and
morphology were evaluated by measurement of thyroid stimulating hormone (TSH), free thyroxine (fT4), antiperoxidase
antibodies (anti-TPO Ab), antithyreoglobulin antibodies (antiTg Ab) and ultrasound (US) of the thyroid gland. All the
participants were euthyroid (TSH !5 mIU/ml), however in six
(13%) girls from SG and in two (6.5%) form CG levothyroxine
treatment was introduced by the family doctor before. The indices
of thyroid autoimmunity (elevated anti-TPO Ab, anti-Tg Ab,
hypoechogenic US pattern of thyroid) was detected in 10 (22.2%)
girls form SG and in three (9.7%) from the CG. Anti-TPO Ab
alone was elevated in eight (17.8%) girls from SG and two (6%)
girls from CG, anti-Tg AB in three (6.7%) and one (3%) girls and
hypoechogenic US pattern of thyroid in seven (15.6%) and two
(6%) girls, respectively. No signiﬁcant associations were found
between antibodies, hormones level and volume and pattern of the
ovaries. The study does not conﬁrm the relationship between
PCOS and thyroid autoimmunity in adolescent girls, however high
prevalence of anti-TPO Ab and anti-TG Ab in euthyroid patients
with PCOS may suggest that further monitoring of their thyroid
function is warranted.
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The Efﬁcacy and Safety of Gonadotropin-Releasing
Hormone Analogue Treatment to Suppress Puberty in
Gender Dysphoric Adolescents
Sabine Hannemaa, Sebastian Schagena,b
aLeiden
bVU
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Thyroid Autoimmunity in Adolescent Girls with
Polycystic Ovary Syndrome – Pilot Study
Agnieszka Zachurzok, Karolina Skrzynska, Aneta Gawlik,
Ewa Malecka-Tendera
Department of Pediatrics and Pediatric Endocrinology, School of
Medicine in Katowice, Medical University of Silesia, Katowice,
Poland

Relationship between polycystic ovary syndrome (PCOS) and
thyroid autoimmunity has been recently suggested by several
authors. Autoimmune thyroiditis (AIT) is the most prevalent
autoimmune disease and link between AIT and PCOS has been
reported in adult women. There is a hypothesis that functional
autoantibodies could contribute to the development of PCOS.
The aim of the study was to evaluate the prevalence of thyroid
autoimmunity in adolescent girls with PCOS. Forty ﬁve adolescent
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Background: Puberty suppression using gonadotropin releasing hormone analogues (GnRHa) is recommended by current
guidelines. Although GnRHa have long been used to treat children
with precocious puberty there are few data on the outcome of this
treatment in gender dysphoric adolescents. Objective and
hypotheses: We aimed to evaluate the efﬁcacy and safety of
triptorelin to suppress puberty in a cohort of gender dysphoric
adolescents. Method: Fourty-nine MtFs (male-to-females) and 68
FtMs (female-to-males) treated with triptorelin were included.
During treatment physical examination including assessment of
Tanner stage took place every 3 months and regular blood samples
were taken to determine gonadotropins, sex steroids, renal and
liver function. Body composition was assessed using dual energy
X-ray absorptiometry. Results: Median Tanner B/G stage at the
start of treatment was 4. Testicular volume decreased in 43 of 49
MtFs. Menses ceased in postmenarcheal FtMs. Breast development
completely regressed in 1 of 4 FtMs with Tanner stage B2 at
baseline. After three months gonadotropins and sex steroid levels
were suppressed. No sustained abnormalities of liver enzymes or
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creatinine were observed. Alkaline phosphatase decreased which
may be related to decreased growth velocity, as height SDS
decreased in both sexes. Lean body mass percentage signiﬁcantly
decreased in both sexes, whereas fat percentage signiﬁcantly
increased. Conclusion: Puberty is adequately suppressed with
GnRHa in gender dysphoric adolescents. Routine monitoring of
gonadotropins, sex steroids, creatinine and liver function as
suggested by current guidelines does not seem necessary during
treatment with triptorelin. Further studies are needed to determine
if the changes in height SDS and body composition that were
observed during GnRHa treatment can be reversed with cross sex
hormone treatment.

balanced Sertoli dysfonction (Inhibine BZ85 nmol/l, FSHZ
10 UI/l). Father and son were heterozygous for c.269delG
mutation of NR5A1. They had no adrenal insufﬁciency.
Conclusion: NR5A1 mutations may be transmitted by the
affected father. Gonadal dysgenesis is variable and spontaneous
puberty and fertility is possible in some cases.
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High Prevalence of SGA in Patients with Disorders of
Sexual Development, Especially Idiopathic 46,XY DSD
Asmahane Ladjouzea, Ourida Taleba, Lila Kedjia, Abdeljalil Maoudja,
Karima Berkouka, Manoubia Bensminaa, Rawda Abouraa,
Yasmine Ouarezkic, Pascal Philibertb, Tahar Ananea, Charles Sultanb,
Abdenour Larabaa
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A Familial form of DSD due to NR5A1 Mutation in a
Father and His Son
Claire-Lise Gaya, Daniela Gorduzad, Aude Brac de la Perriereb,
Ingrid Plottonc, Pierre Mouriquandd, Marc Nicolinoa, Yves Morelc
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Molecular and Endocrine Biology, Centre de Biologie Est, Hospices
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Background: NR5A1 mutations in 46,XY patients lead to
various degrees of disorders of sex development (DSD). Familial
cases have been described where the mother (heterozygous for the
mutation) presented primary ovarian failure. Little is known about
testicular function at puberty but most patients have biological
markers of gonadal dysgenesis, raising fears of infertility.
Objective and hypotheses: To describe a familial form of
DSD due to NR5A1 mutation transmitted by the affected father.
Method: Case report. Results: The index case presented at birth a
25 mm penis with perineal hypospadias and biﬁd scrotum
containing two testis. At minipuberty (7 weeks), the hormonal
exploration showed: testosteroneZ3.42 nmol/l with normal
precursors, LHZ7.3 UI/l, FSHZ3.3 UI/l, AMHZ475 pmol/l.
After hCG test (six injections of 1500 U every 2 days), testosterone
raised to 4.9 nmol/l and AMH decreased during childhood
(209 pmol/l at 4 years) suggesting partial testicular dysgenesis.
He needed testosterone therapy for increasing penile length and
hypospadias surgery. The right testis was brought down at 4 years
for secondary ascension. His father presented a perineal
hypospadias operated during the childhood but no micropenis.
Puberty occurred spontaneously and he had no testosterone
treatment. His wife became twice pregnant without medical
assistance. At 35 years, leydig function was normal (testosteroneZ
17 nmol/l, LHZ4 U/l) but FSH and inhibin B suggested a partial
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Background: Disorders of sex development (DSD) are a
group of rare conditions characterized by variable discordance
between chromosomal, gonadal and phenotypic sex. An association between smallness-for-gestational age (SGA) and DSD is
already recognised, but few studies have investigated this in detail.
Aim of study: To evaluate the prevalence of SGA, among patients
with DSD and to establish a correlation with the different types
and causes of DSD. Patients and methods: All patients referred
for DSD to our endocrine clinic from December 2007 to December
2015 were included. They were investigated to determine the type
of DSD (46,XY; 46, XX; or sex chromosome DSD) and where
possible the precise aetiology based on clinical assessment, and
hormonal, radiological and genetic investigations. SGA was
deﬁned as birthweight (BW) or length (BL) !10th centile
according to the Audipog database. Statistical analysis was made
using Epi-info7 and BiostaTGV. Results: During the study period,
237 patients were referred with DSD, median (range) BW, BL and
gestation: 3.1 (2.66–5) kg, 49.5 (38–57) cm and 40 (25–42) weeks.
SGA was present in 83 (35%) infants, 45 (54%) of whom had BW
!2500 g. The prevalence of SGA was higher in the groups with
46,XY DSD (47%) (nZ48) and with sex chromosome DSD (44%)
(nZ7), than in the 46,XX DSD group (23.5%) (nZ28) (P!0.01).
In the 46,XY DSD group, the prevalence of SGA was particularly
high in patients with syndromic DSD (89%) (nZ8) and AR
mutation-negative partial androgen insensitivity syndrome (54%)
(nZ27) (P!0.05). Within this latter group there was no difference
in the prevalence of SGA according to the EMS score.
Conclusions: This study conﬁrms the association between SGA
and DSD, which appears especially strong in patients with
idiopathic 46,XY DSD. The question remains as to whether
there is a common genetic mechanism causing both DSD and
SGA in 46,XY patients; or if the defect in prenatal exposure to
androgens per se affects intrauterine growth.
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Background: While existing guidelines recommend longterm follow-up of childhood cancer survivors (CCS), their fertility
has not been clariﬁed in Japan. Objective and hypotheses: To
address this issue, we organized a working panel to compile
evidence from CCSs. The team consisted of various medical
specialists in foundation hospitals. Method: We had conducted
the questionnaire surveys targeting pediatric endocrinologists
regarding reproduction in pediatric and adolescent cancer patients
in collaboration with the CCS committee of the Japanese Society
for Pediatric Endocrinology (JSPE). The ﬁrst survey was sent to
178 JSPE-certiﬁed councilors who were asked to self-evaluate their
medical examinations (Clin Pediatr Endocrinol 2016). The second
survey was sent to the physicians who had answered the
experience with childbirth of their patients during the follow-up
or fertility preservation before cancer therapy. Results: A total of
151 responses (85%) were obtained in the ﬁrst survey. A quarter of
the respondents experienced some issues with gonadal and
reproductive examinations. In the second survey response rate
was 100% (39 respondents). A limited number of councilors had
experience with childbirth of their survivors (27 answers: 16 male
CCSs, 22 female CCSs). A few cases with premature birth or
delivery problems were reported. There were 25 answers of
experience with fertility preservation for 21 male and 17 female
patients. Sixteen respondents had experience with sperm
cryopreservation, and 10 respondents had experience with gonadal
shielding before radiotherapy for male patients, whereas nine
respondents had experience with gonadal shielding before radiotherapy for female patients. A few respondents had experience
with ovarian cryopreservation (nZ3), testicular (nZ2) or ovarian
tissue cryopreservation (nZ4), ovarian transposition (nZ4), or
use of GnRH analog (nZ7). These preservations were proposed
from the physicians (21), parents (1), patient (1), and not available
(4). Conclusion: In this nationwide questionnaire survey,
Japanese pediatric endocrinologists mentioned the necessity for
inter-disciplinary communication among healthcare providers
and the need for long-term follow-up study of reproduction in
CCSs.
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Background: Childhood onset (CO) hypogonadotrophic
hypogonadism (HH), congenital or acquired after midline
tumours and their treatment, is reported to have signiﬁcantly
poorer outcomes, in terms of adult spermatogenesis induction and
duration of treatment to conception, compared with HH of post
pubertal onset. A mixed cohort (youngest aged 26 years) reported
median time to conception of 28 months.1 Use of hCG and FSH in
adolescence is reported to result in spermatogenesis after 6–9
months of combined treatment.2 Presence of other pituitary
hormone deﬁciencies did not alter outcomes. Little data exist
regarding fertility outcomes for this group. A recent report
conﬁrmed a poorer fertility outcome in men with CO HH,
particularly Kallman syndrome, with absent spontaneous puberty,
testicular size before treatment correlating with time to fertility,
with 8 conceptions, 3/8 requiring ICSI. Birth rate was not
reported.3 Objective and hypotheses: To report adult outcomes
for a cohort of 14 men with congenital HH. Method: Three had
past pubertal induction with hCG/FSH, 11/14 used testosterone
alone. Age at ﬁrst adult use of hCG and FSH for fertility induction
ranged from 26–32 years. All achieved adult range testosterone
levels within 3–4 months. Eight have sought fertility using FSH to
date. Results: Time to spermatogenesis for ﬁrst induction: median
9 months (9–36 months), mean sperm numbers: 1.78!106 (10004!106). Time to ﬁrst fertility: mean 28 months (9–51 months,
IVF/ICSI needed in one), with live births in all. Second round
fertility induction was undertaken by 3, mean time to sperm 3.5
months, time to fertility 8 months, all with live births. A total of 9
live normal births is reported. Conclusion: These men with CO
HH demonstrate similar characteristics to earlier reports, with
more rapid onset of spermatogenesis in second round induction.
Nine normal live births, for men with CO HH,only one needing
ICSI is the largest cohort so far identiﬁed. References: 1. Liu PY,
Baker HW, Jayadev V, Zacharin M, Conway AJ, Handelsman DJ. J
CEM 2009;94(3):801–8. 2. Zacharin M1, Sabin MA, Nair VV,
Dabadghao PAndrology. 2016;4(1):87–94. 3. Rohayem J, Sinthofen N,
Nieschlag E, Kliesch S, Zitzmann M. Fertil Steril. 2012;98(4):836–42.
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Background: Persistent Mullerian duct syndrome is the result
of either anti-Mullerian hormone (AMH) deﬁciency or AMH
receptor resistance. While the external genital structure is that of a
normal virilized male, fallopian tubes and a uterus are observed in
the internal genital structure. We present a case referred to our
clinic because of female internal genital structure at laparoscopy
during a surgical procedure performed due to undescended testes.
Objective and hypotheses: A long tubular structure (testis/?)
was palpated during the physical examination of a 13-month-old
male patient who admitted because of bilateral undescended testes.
No testicular structure was found on the left scrotum and in
inguinal canal and scrotum by ultrasonography. On the right, two
structures thought to be testes, 12!8 mm and 11!7 mm in size,
were determined proximally to the inguinal canal and in the
middle section. The image was interpreted as transverse testicular
ectopia on the right. Structures suggestive of ovaries, a uterus and
fallopian tubes were observed during laparoscopic examination of
the ectopic testis. Gonad biopsy was performed, and the patient
was referred to the Pediatric Endocrinology Department for
advanced investigation with a preliminary diagnosis of a disorder
of sex development. First-degree consanguinity was present
between the parents. In physical examination his weight was
10.2 kg (SDS: K1.06), height; 81 cm (SDS: K0.39) and BP was
98/60 mm/Hg. He was prader stage 5, the testes were impalpable
and the phallus was 3.5 cm long. In the laboratory examination,
karyotype was XY, SRY (C), FSH: 0.44 mIU/l, LH: 0.27 mIU/l,
free testosterone: 0.3 pg/ml, total testosterone: 0.1 ng/dl, E2:
!20 ng/ml, and AMH:O22 ng/ml. Immature seminiferous
tubular structures were observed in gonad biopsy specimens.
AMHR2 gene sequence analysis performed with a preliminary
diagnosis of AMH receptor resistance revealed a previously
unreported homozygous c.24GOA(p.W8X) mutation. The
mother and father carried the same mutation in heterozygous
form. The case was assessed as one of AMH receptor resistance.
Orchiopexy was performed. Conclusion: AMH receptor defect is
a rare cause of 46 XY disorder of sex development. The condition
should particularly be considered in virilized males with a normal
external genital structure and persistent Mullerian structures.
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Three Cases of NR5A1 (SF1) Gene Mutations in
DSD Patients
Nadezda Raygorodskayaa, Nina Bolotovaa, Anna Kolodkinab,
Elena Dronovaa
aMedical University of Saratov, Saratov, Russia; bEndocrinology
Research Center, Moscow, Russia

Background: NR5A1 mutations in DSD patients result in
a wide range of clinical manifestations. Objective and
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hypotheses: To evaluate the clinical variability of ambiguous
phenotypes and the gender assignment in DSD patients with SF1
mutations. Method: Clinical examination, hormonal tests,
ultrasound, laparoscopy and molecular analyses, including direct
and parallel sequencing. Results: Case 1. A girl, aged 18 months
with female phenotype and Prader II clitorophallus. A small testis
was detected in the right labioscrotal fold. The karyotype was
46,XY. Hormonal tests showed LH 0.25 IU/l, FSH 12.9 IU/l and
testosterone after hCG stimulation test – 0.3 nmol/l. Pelvic
ultrasound and laparoscopy showed the uterus, fallopian tubes
and a dysgenetic abdominal gonad on the left side. Bilateral
gonadal disgenesis was diagnosed. Molecular analyses detected the
nonsense mutation c.256delA of NR5A1. Case 2. A boy, aged
5 months, with ambiguous genitalia. The left testis was found in
labioscrotal fold and the right testis was not palpable. The patient
had perineal hypospadias and a small phallus 1.5 cm. Hormonal
tests showed testosterone – 5.6 nmol/l, LH 2.2 IU/l, FSH 5.0 IU/l
and AMH – 43.8 ng/ml. Pelvic ultrasound detected no uterus and
found urogenital sinus. As a result of examination, 5ARD2
deﬁciency was supposed. However, it was not proved by molecular
analyses. The following test revealed the heterozygous p.R313C
mutation of NR5A1. Case 3. A 46,XY boy, aged 16 month with
similar phenotype was examined. Small testes were palpable in
biﬁd scrotum. Uterus not found during pelvic ultrasound.
Heterozygous p.S303R mutation of NR5A1 was detected.
Conctusion: Clinical manifestation of DSD caused by SF1
mutations are characterized by phenotype variability.
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Sertoli-Leydig Cell Tumor as a Rare Cause of
Hirsutism in a Young Adolescent
Saskia van der Straaten, Mireille Merckx, Jo Van Dorpe,
Inge Goethals, Victoria Bordon, Philippe Timmers, Jean De Schepper
UZ Ghent, Ghent, Belgium

Background: Sertoli-Leydig Cell Tumors (SLCT) account
only for 1% of all ovarian neoplasia, occur more commonly in the
second or third decade of life and seldom secrete tumor markers.
The experience in adolescence is limited. Objective and
hypothesis: To report the hormonal and biological proﬁle of a
SCLT in a young adolescent. Ovarian tumor markers as well as
FDG-PET scanning might be helpful in diagnosing ovarian
malignancy in case of normal ultrasound imaging. Results:
Mildly elevated androsteendion (4.35 ng/ml) and 17 hydroxy
progesteron (4.6 ng/ml), but a markedly elevated testosterone
(425 ng/dl), but normal cortisol (12 mg/dl), SHBG (27 nmol/l)),
LH (7 U/l), FSH (4.9 U/l) and estradiol (40 ng/ml) were measured
in a 13 years old girl (A3P6M5) with increasing hirsutism, slight
acne, voice deepening and menses irregularity, but without male
pattern baldness or cliteromegaly at examination. ACTH testing
showed a normal cortisol and androgen response. Ultrasound of
the adrenals and ovaries were normal. Hormonal re-analysis
conﬁrmed the elevated testosterone concentration by LC MSMS
(222 ng/dl), but showed normal 17 OH progesterone, DHEAS and
androstenedion concentrations. A search for ovarian tumor
markers showed an elevated AMH 17.4 mcg/l and a markedly
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elevated Alfa fetoprotein (268 mcg/l), but a normal inhibin B and
b hCG concentrations. A FDG PET CT scan showed an oval mass
with sharp borders (3.1!2.4 cm) with high peripheral uptake in
the right ovary. Histopathologically and histochemically the
diagnosis of SLTC was conﬁrmed. Conclusion: In testosterone
producing SLCT, non suppressed gonadotropin levels, probably by
a low degree of aromatization to estradiol, as well as elevated alfa
fetoprotein concentrations can be observed. FDG-PET scanning
might be helpful in diagnosing ovarian malignancy when
ultrasound imaging is normal.

P2-P392

Identiﬁcation of an AR Mutation in Klinefelter’s
Syndrome during Evaluation for Penoscrotal
Hypospadias
Sezer Acara, Hale Tuhana, Elçin Borab, Korcan Demira,
Hüseyin Onay c, Derya Erçald, Ece Böbera, Ayhan Abacia
aDokuz Eylul University Faculty of Medicine, Department of
Pediatric Endocrinology, Izmir, Turkey; bDokuz Eylul University
Faculty of Medicine, Department of Medical Genetics, Izmir,
Turkey; cEge University Faculty of Medicine, Department of Medical
Genetics, Izmir, Turkey; dDokuz Eylul University Faculty of
Medicine, Department of Pediatric Genetics, Izmir, Turkey

Background: Klinefelter’s syndrome (KS) is the most
prevalent chromosomal abnormality and clinically characterized
by oligo-azoospermia, hypergonadotropic hypogonadism, gynecomastia and infertility in adults. Genital malformations in KS
have rarely been reported. Objective and hypotheses: To
investigate the etiology of penoscrotal hypospadias in a 14-monthold boy. Method: The patient was born from a healthy 23-yearold mother after in-vitro fertilization. Prenatal screening tests were
normal, no chronic illness present and no drug used. Parents were
no relatives. Thirty three-year-old father had subclinical hypothyroidism and azoospermia. Physical examination of the case revealed
a height of 82 cm (S.D. score 1.50), weight 16.2 kg (S.D. score 3.4),
penoscrotal hypospadias, and ventral chordee abnormality with
bilateral normal testes (2/2 ml). Results: Laboratory studies
showed normal biochemistry, follicle stimulating hormone
1.37 mIU/ml (normal range, 0.3–4.6 mIU/ml), luteinizing hormone !0.2 mIU/ml (normal range, 0.04–0.42 mIU/ml), total
testosterone !0.1 ng/ml (normal range !0.2 ng/ml). Pelvic
ultrasonography revealed no ovarian and uterine tissue. Following
human chorionic gonadotropin administration, total testosterone
increased to 1.32 ng/ml indicating normal androgen synthesis.
Chromosomal analysis revealed 47,XXY karyotype. Further
genetic investigation disclosed a known missense mutation in
AR (p.p392S, c.1174COT). Results of genetic analyses of the
parents are pending. Conclusion: Although KS is suggested to be
in the differential diagnosis of penoscrotal abnormalities,
mutations in genes involved in androgen synthesis or responsiveness should also be investigated.
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Assessment of Sexual Identity in Patients with
Congenital Adrenal Hyperplasia
Maryam Razzaghy-Azara,b, Sakineh Karimia, Elham Shirazia,c
aH. Aliasghar Children’s Hospital, Iran University of Medical
Sciences, Tehran, Iran; bMetabolic Disorders Research Center,
Endocrinology and Metabolism Molecular-Cellular Sciences
Institute, Tehran University of Medical Sciences, Tehran, Iran;
cMental Health Research Center, Tehran Institute of Psychiatry,
School of Behavioral Sciences and Mental Health, Iran University
of Medical Sciences, Tehran, Iran

Background: Congenital adrenal hyperplasia (CAH) is caused
by different enzyme deﬁciency in the pathway of corticosteroid
synthesis resulted in disorder of sex development (DSD) and may
affect sexual identity in patients. Objective and hypotheses: To
assess gender identity in patients with CAH. Method: In this
study, 51 patients with CAH [21 children (5–14 years) and 30
adolescents and adults (15–37 years) were assessed using sexual
identity questionnaires based on the criteria of Diagnostic and
Statistical Manual of Mental Disorders, 5th edition, (DSM-5),
separately for children and adults. The reliability of the
questionnaires was determined acceptable by the Cronbach’s
alpha (a) score of 0.955 for adults and 0.726 for children. Results:
In the children group, compatibility was seen between sexual
identity and rearing gender. In adult group, there were three cases
of mismatching between sexual identity and gender assignment
composed two females (genitoplasty was done in infancy), one of
them was in poor control; and one male with 21-hydroxylase
deﬁciency. The parents and children did not agree for changing the
gender in two 6-year-old girls with 11-hydroxylase deﬁciency (11OHD) who had been reared as boy. One of them is 36 years old
now and is depressed and unsatisﬁed of her gender. One 34-yearold woman with 11-OHD who had complete virilization but
uterus and ovaries were saved until 12 years of age agreed for
changing of gender to female after appearance of pubertal signs.
She got married, has two children and is satisﬁed with her gender.
Conclusion: In CAH patients with DSD, gender identity disorder
is a rare ﬁnding and more than 90% of patients have sexual
identity compatible with gender assignment according to their
karyotype except males with complete lipoid adrenal hyperplasia
and 17-hydroxylase deﬁciency who have to be female.

P2-P394

Duct Ectasia, a Rare Complication of Gynaecomastia
Noemi Fuentes-Bolanos, Maria Dolores Martin Salvago,
Gabriela Martinez Moya, Marta del Toro Codes,
Jesus de la Cruz Moreno
Complejo Hospitalario de Jaen, Jaen, Spain

Background: Mammary duct ectasia is a bening breast
condition which affects primarily middle-aged to elderly women.
However, it can occurs wherever there is breast ductal epithelium.
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Case presentation: A 9-years-old boy was referred to the
regional paediatric endocrine clinic from the General Practicioner
due to gynaecomastia. Pubic hair development started at the age of
8. Personal and family history were unremarkable except for a
history of coping with potential distress caused by his breast
condition. His mother noticed bilateral breast enlargement at
the aged of 6. No discharge from the nipples since then. On
examination: normal height (p79) and weight (p56), Tanner stage
1 and bilateral gynaecomastia with no signs of inﬂammation.
Genitalia: normal male conﬁguration. In particular, no stigmata of
liver disease. Rest of the general examination was unremarkable.
Initial investigations: liver, kidney and thyroid function test were
within normal range. Testosterone 0.16 ng/ml [1.8–8], oestradiol
9 pg/ml [!25], prolactin 8.7 ng/ml [3–27], LH 0.06 UI/L [!0.3]
and FSH 0.9 UI/L [!3] and human chorionic gonadotropin
(hCG) !1.2 mUI/ml [0–5]. Karyotype 46XY. Mammography was
reported as compatible with gynaecomastia. Normal scrotum
ultrasound scan. Diagnosis: idiopathic gynaecomastia. Follow-up
(6 months later): he complaint about breast pain and redness. On
the examination: left mobile, tender and ﬂuctuate on palpation
mass under the nipple and redness, no discharge. Second
mammography: complicated breast cyst (8.8 ! por 43.6 !
42.7mm). After surgical resection, anatomo-pathological features
revealed the diagnosis of left duct ectasia (estrogen receptors:
positive 10%). Secondary diagnosis: duct ectasia in a boy with
gynecomastia self-limiting. Conclusion: We described one of the
few cases reported of duct ectasia in a 9-year-old male. It is well
known that in the vast majority, gynaecomastia is self-limiting,
however it is necessary to be aware of its posible complicactions in
order to avoid mistakes and familial stressed as mammary duct
ectasia can mimic invasive carcinoma clinically.
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Evaluation of Anti-Mullerian Hormone (AMH) Assay
Rochew on Umbilical Cord Blood: Determination of
Reference Values in Girls and Boys Newborn
Damien Vasseura, Camille Kolendaa, Yves Morela,b, Ingrid Plottona,b
aHospices

Civils de Lyon, Lyon, France; bUniversite Claude Bernard
Lyon 1, Lyon, France; cINSERM 1208, Lyon, France

Background: Anti-Mullerian hormone (AMH) concentration
is now well studied for prepubertal boys (Plotton, 2009, 2012) or
women in reproductive medicine, but there is few data about
reference value in newborns. This dosage could be helpful for the
management of disorders of sex development. Objective: The
objective was to determine reference values of AMH on umbilical
cord blood and to compare the values to DSD new born diagnosed
during the evaluation. Material and method: We analyzed
venous umbilical cord blood of 192 males and 33 girls between the
13 of May 2015 and the 4 of February 2016, after approval of the
ethics committee. AMH were analyzed by using an automated
assay ECLIA (Cobas Rochew). Heparin syringes withdrawn
systematically after births for blood gas were collected after
approval of French ethical board. In parallel, we collect clinical
data gestational age and history of syndromic malformation or
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urogenital anomalies like cryptorchidism, hypospadias or micropenis diagnosed on the clinical exam made systematically 3 days
after birth. We eliminated samples of boys presenting genitourinary abnormalities. During this period we also determined AMH
concentrations on serum samples for 3 boys with clinical
presentation evocative of defective androgen action (DA) and
three others presenting testicular dysgenesis. Results: Twelve of
the 192 boys and 5 of the 33 girls were preterm birth. We analyzed
the results (pmol/l) and the meanG1 S.D. (min-max) were for boys
born at term 268.8G117.5 (58.5–724.3); pre term boys 244.6G
63.8 (166.8–367.4); girls at term 2.4G3.1 (0.3–12.3); pre term girls:
1.1G0.9 (0.5–2.6). Reference values between boys and girls are
signiﬁcantly different (P!0.0001). In case of DSD, AMH value
(meanGS.D.) were found at 357.8G123.8 for DA; and 115.8G60.7
for testicular digenesis. Conclusion: These preliminary data of
normal values on venous umbilical cord blood appear to be useful
for the management of DSD at birth.
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Hypogonadotropic Hypogonadism in a Girl with
2p11.2–2q12.1 Duplication
Martina Bianconi, Perla Scalini, Ilaria Maccora, Maurizio de Martino,
Paolo Megna, Stefano Stagi
Health Sciences Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy

Background: Patients with chromosome 2 pericentromeric
duplication are rarely reported in literature. Objective and
hypotheses: To describe a young girl with a congenital
malformations syndrome, hypogonadotropic hypogonadism and
impaired bone quality associated with a chromosome 2
pericentromeric duplication. Results: The proposita was born at
37th weeks of gestation from a twin pregnancy with a cesarean
delivery presenting low birth weight for gestational age. She
showed an aneurysm of the Galeno vein, a delayed psychomotor
development, hiatal hernia, vernal keratoconjunctivitis and
paroxysmal supraventricular tachycardia. The proposita also
showed many facial and body dysmorphisms and a severe growth
failure. The molecular karyotyping performed by array-CGH
highlighted a chromosome 2-pericentromeric duplication of
approximately 14 Mbp (2p11.2–2q12.1). At the age of 17 years
and 9 month, she was evaluated for delayed puberty and primary
amenorrhea. Tanner stage was B3 PH4 AH3. GnRH stimulation
test revealed hypogonadotropic hypogonadism (LH peak
5.67 mIU/ml). Oestrogen level was very low, as well as inhibin B
and anti-Mullerian factor levels. The pelvic ultrasound showed
normal uterus and ovaries with reduced volume. Furthermore,
blood tests showed vitamin D deﬁciency, a low total and ionized
calcium levels and a high level of parathyroid hormone. The
ultrasound bone densitometry revealed a very low bone mineral
status (Z-score corrected for height ZK3.8 SDS). The patient
have spontaneous menarche at 18 years with secondary
amenorrhea. Conclusion: We suggest that this may be a new
congenital syndrome associated with hypogonadotropic hypogonadism. The role of speciﬁc genes associated with 2p11.2–2q12.1
duplication must to be evaluated.
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A Nonvirilized form of Classic 3b-Hydroxysteroid
Dehydrogenase Deﬁciency Due to a Homozygous
S218P Mutation in the HSD3B2 Gene in a Girl with
Classic Phenylketonuria
Alikasifoglua,

Buyukyilmaza,

Gonca,

Ayfer
Gönül
E. Nazli
Z. Alev Ozona, Nurgün Kandemira, Munis Dundarb, Seher Polatb,
Emine Pektasc, Ali Dursunc, Serap Sivric, Aysegul Tokatlic,
Turgay Coskunc
aHacettepe

University, Division of Pediatric Endocrinology, Ankara,
Turkey; bErciyes University, Department of Medical Genetics,
Kayseri, Turkey; cHacettepe University, Division of Metabolic
Diseases, Ankara, Turkey

Background: 3b-hydroxysteroid dehydrogenase (3bHSD)
deﬁciency is a rare form of congenital adrenal hyperplasia
(CAH) and caused by loss of function mutations in the HSD3B2
gene. In classic form, affected patients have salt wasting early in
infancy and may have ambiguous genitalia in both sexes. Herein
we report a nonvirilized female patient with classic form of 3bHSD
deﬁciency due to homozygous S218P mutation in the HSD3B2
gene and classic phenylketonuria. Case report: A female neonate
was born after uneventful pregnancy by spontaneous vaginal
delivery. The parents were ﬁrst degree cousins. Phenylalanine level
was elevated in newborn screening so she was diagnosed with
classic phenylketonuria and was put on phenylalanine restricted
diet at 7 days of age. At one month of age she was found to be
lethargic and dehydration, she failed to gain weight. Laboratory
results showed severe hyponatremia (Na: 119 mEq/l), hyperkalemia (K:7 mEq/l), normal glucose level. ACTH was 926 pg/ml,
cortisol: 7.3 mg/dl, renin: 1205 pg/ml, aldosterone: 1089 pg/ml,
testosterone: 216 ng/dl; androstenedione: O10 ng/ml; 17OHP:
105 ng/ml; 11 deoxycortisol: 132 ng/ml; DHEAS: 1387 mg/dl so
she was diagnosed with CAH. In spite of dramatically elevated
androgen levels she did not have any sign of virilisation. The
karyotype was 46,XX. Pelvic ultrasonography revealed normal
female internal genitalia. Mineralocorticoid and glucocorticoid
replacement was started. Genetic tests conﬁrmed the diagnosis of
3bHSD deﬁciency due to homozygote mutation in the HSD3B2
gene (S218P). CYP21A2 and CYP11B1 genes were normal.
Conclusion: Homozygous S218P mutation in the HSD3B2 gene
was associated with nonvirilization of external genitalia in our
patient. Previously a compound heterozygous Y190C and S218P
mutations has been reported in a girl with moderate virilization.
Data is not sufﬁcient for a genotype-phenotype correlation for the
current mutation yet.
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Nonclassic Congenital Adrenal Hyperplasia and
Functional Ovarian Hyperandrogenism Diagnosed
During the Transition Period: Differences in Clinical,
Hormonal and Metabolic Aspects
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Hugo Boquete, Miriam Azaretzky, Miriam Llano, Maria Jose
Iparraguirre, Nadia Schwartz, Martha Suarez, Carla Boquete,
Patricia Sobrado, Hugo Fideleff
Endocrinology Unit, Hospital Alvarez, Buenos Aires, Argentina

Introduction: Hyperandrogenism is a common presenting
complaint during the transition period; however, clinical,
hormonal and metabolic parameters in these patients have not
been yet adequately characterized. Objective: To evaluate the
disease-related history, clinical presentation and biochemical
parameters in patients diagnosed during this period with
nonclassic congenital adrenal hyperplasia (NCCAH) due to 21a
hydroxylase deﬁciency and patients with functional ovarian
hyperandrogenism (FOH). Method: We retrospectively evaluated
28 patients with NCCAH (conﬁrmed by mutations in CYP21A2)
and 28 patients with FOH who presented at the age of 15–25 years.
The following aspects were analyzed: age at menarche, BMI,
menstrual disorders, hirsutism, acne, increased sweating, premature pubarche, androgenic alopecia, testosterone, androstenedione, dehydroepiandrosterone-sulfate, 17a hydroxyprogesterone
(17OHP), LH, FSH, insulin, blood glucose and lipid proﬁle.
Results: Signiﬁcant differences were found in the age at menarche:
NCCAH 11.7 years (9–14), FOH: 13 years (11–18) (P!0.002).
Only the NCCAH group showed premature pubarche (nZ4),
sweating (nZ3), alopecia (nZ4). In the FOH group, a higher
tendency to acne was observed (PZ0.09); with no differences in
menstrual disorders and hirsutism. The NCCAH group showed
higher levels of 17OHP (ng/ml): NCCAH 13.3 (2.3–54), FOH 1.45
(0.35–4.0) (P! 0.0001) and the FOH group, showed a tendency
towards higher levels of LH (mIU/ml): NCCAH 6.4(2.0–21.6),
FOH 9.1(1.6–24.4) (PZ0.054). No signiﬁcant differences were
found in the metabolic parameters evaluated. Conclusions:
During the transition period, the time of onset and clinical
manifestations in hyperandrogenic patients, in addition to 17OHP
and LH measurements, may provide better guidance regarding
etiology. The NCCAH group was characterized by earlier clinical
manifestations, perhaps related to the pathophysiology of this
condition, as hyperandrogenism would be present since earlier
stages. No differences were found in the metabolic proﬁle regardless
of etiology, suggesting that metabolic aspects could be inﬂuenced by
hyperandrogenism rather than by the underlying condition.
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Diagnosis of PCOS in Adolescents Using MRI
Fondin Maximea, Rachas Antoineb, Huynh Vana, Franchi Abella
Stéphaniea, Teglas Jean-Paulb, Duranteau Lisec,d,
Adamsbaum Catherinea,d
aDepartments of Pediatric Radiology, Bicêtre Hospital, AP—HP, Le
Kremlin-Bicêtre, Ile-de-France, France; bDepartment of Epidemiology and Public Health, Bicêtre Hospital, AP—HP, Le KremlinBicêtre, Ile-de-France, France; cPediatric Endocrinology, Bicêtre
Hospital, AP—HP, Le Kremlin-Bicêtre, Ile-de-France, France;
dParis-XI University, Bicêtre Hospital, AP—HP, Le Kremlin-Bicêtre,
Ile-de-France, France
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Background: Polycystic ovarian syndrome (PCOS) diagnosis
includes ovarian morphology using transvaginal ultrasound (US).
However transvaginal US cannot be used in virginal girls and
transabdominal US is not optimal particularly in obese patients.
Objective and hypotheses: To evaluate the validity and
reproducibility of ovarian morphology measures using MRI for
the diagnosis of PCOS in adolescents. Method: This case-control
study (2006–2015) included 128 pubescent girls aged 11–18 who
underwent pelvic MRI. Cases had a high suspicion of PCOS
(nZ45, hyperandrogenism, oligo-amenorrhea), intermediate
(nZ8, hyperandrogenism) or low (nZ7, oligo-amenorrhea).
Controls (nZ68, no clinical hyperandrogenism nor oligoamenorrhea). Using the high suspicion of PCOS vs controls as
the reference, we assessed the validity (sensitivity, speciﬁcity, area
under the ROC curve (AUC)) of follicle number per ovary (FNPO)
%9 and %5 mm, ovarian volume (OV), sphericity index,
peripheral distribution of follicles and absence of dominant
follicle. Two radiologists independently measured these criteria
in 50 girls with a suspicion of PCOS selected at random, to assess
reproducibility (kappa, intraclass correlation coefﬁcient (ICC)).
Results: All criteria but sphericity index were signiﬁcantly
associated with the level of suspicion of PCOS (P for trend
!0.05). AUC of FNPO %9 mm (0.81; 95% CI: 0.73–0.89), FNPO
%5 mm (0.76; 0.67–0.85) and OV (0.78; 0.70–0.87) were
signiﬁcantly higher than 0.5, contrary to sphericity index
(AUCZ0.58; 0.47–0.68). The sensitivity and speciﬁcity of
peripheral distribution of follicles were 37.8% (23.8–53.5) and
95.6% (87.6–99.1). For absence of dominant follicle, they were
93.3% (81.7–98.6) and 23.5% (14.1–35.4), respectively. The
reproducibility was almost perfect for OV (ICCZ0.88), substantial
for absence of dominant follicle (kappaZ0.73), moderate for
FNPO %9 mm (ICCZ0.54) and FNPO %5 mm (ICCZ0.60), fair
for peripheral distribution of follicles (kappaZ0.39) and slight for
sphericity index (ICCZ0.14). Conclusion: The most accurate
diagnostic criteria by MRI were FNPO %9 mm, OV and
peripheral distribution of follicles; the most reliable criterion was
OV. MRI is a valuable tool to conﬁrm PCOS in adolescent girls
based on clinical and hormonal characteristics when transvaginal
US cannot be performed.

puberty in a girl and the cause of ambiguous genitalia in her
sibling. Fourteen-year-old girl presented with lack of telarche.
Parents were ﬁrst degree cousins. On physical examination, weight
was 37 kg (K2.8 SDS), height was 152.5 cm (K1.3 SDS), puberty
was Tanner stage 1. Blood pressure was 120/90 mmHg. Bone age
was 10 years. Laboratory results were as follows; serum Na:
140 mmol/l, K: 3.6 mmol/l, glukoz: 95 mg/dl, FSH: 94 ıu/l, LH:
63 ıu/l, estradiol: 11.8 pg/ml, PRL: 9.3 ng/ml, ACTH: 1250 pg/ml
(0–46), cortisol: 0.5 mg/dl, total testosteron: 10 ng/dl, progesteron:
12.7 ng/ml, pH: 7.34, HCO3: 26.4 mmol/l. Uterus and ovaries were
not visualized. Chromosomal analysis was 46 XY. Her newborn
sibling was consulted for ambiguous genitalia. Phallus was 2.5 cm
with no palpable gonads. Laboratory results showed 17 hidroksiprogesteron:215 ng/ml, total testosteron: 245 ng/dl, 1–4 androstenedion O10 ng/ml. Chromosomal analysis was 46 XX. Method:
Gene analysis was undertaken as described before. Results:
CYP17A1 gene analysis showed novel homozygous
c.617_618delTA mutation in exon 3. Parents and siblings were
heterozygous. Gene analysis of her newborn sibling showed
homozygous CYP21 c.293-13A/COG (In2G) mutation. Conclusion: 17 hydroxylase deﬁciency causes ambiguous genitalia in
46 XY individuals while sexual infantilism is seen in 46 XX patients
secondary to decreased production of sex steroids. Different types
of congenital adrenal hyperplasia can be seen in the same family
specially in areas where consanguineous marriages are frequent.
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Aetiology of 46,XY DSD in Algeria; Putative Modiﬁer
Role of pV89L Polymorphism in the SRD5A2 Gene in
Androgen Receptor Mutation-Negative Subjects
Asmahane Ladjouzea, Pascal Philibertb, Ourida Taleba, Lila Kedjia,
Abdeljalil Maoudja, Karima Berkouka, Nadjet Bouhafsa,
Nabila Dahmanea, Souhila Melzia, Tahar Ananea, Charles Sultanb,
Abdenour Larabaa
aDepartment
bLaboratoire

of Paediatrics, CHU Bab el Oued, Algiers, Algeria;
d’Hormonologie, CHU Montpellier, Montpellier,

France
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Novel CYP17A1 Mutation and CYP21 Mutations in
Two Siblings
Emregül Işıka, Mehmet Keskinb, Ahmet Yeşilyurtc
aGaziantep Children’s Hospital, Pediatric Endocrinology, Gaziantep,
Turkey; bGaziantep University Faculty of Medicine, Pediatric
Endocrinology, Gaziantep, Turkey; cDışkapı Yıldırım Beyazıt
Training and Research Hospital, Genetics, Ankara, Turkey

Background: 17 hydroxylase deﬁciency is a rare form of
congenital adrenal hyperplasia resulting from loss-of-function
mutations involving the CYP17 gene. It is characterized by
decreased production of glucocorticoids and sex steroids and
increased synthesis of mineralocorticoid precursors. Objective
and hypotheses: We aimed to identify genetic cause of lack of
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Background: 46,XY DSD is a heterogeneous group of
pathologies characterized by a wide spectrum of phenotypes and
aetiologies. While advances in molecular genetics have permitted
discovery of numerous genes implicated in testicular development,
the diagnosis still remains uncertain for most patients with 46,XY
DSD. Objective: To identify the aetiologies of 46,XY DSD in
Algerian patients. Methods: We conducted a multicentre
prospective study. All patients referred for DSD (excluding Turner
and Klinefelter syndromes) were investigated and classiﬁed as
46,XX DSD; sex chromosome DSD and 46,XY DSD. In this last
group, clinical, ultrasonography, MRI, genitography and hormonal analysis helped sub-classify the patients as having: disorders of
androgen synthesis or action, gonadal dysgenesis, persistent
Müllerian duct syndrome (PMDS), ovo-testicular DSD or
syndromic DSD. Mutational analysis was performed for patients
with disorders of androgen action (AR gene and SRD5A2
gene, MAMLD1) and gonadal dysgenesis (SRY, NR5A1, WT1).
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Results: Of 237 patients in the study 119 had 46, XX DSD (due to
congenital adrenal hyperplasia in 92), 102 had 46,XY DSD and 16
had sex-chromosome DSD. Aetiology among the patients with
46,XY DSD was disorder of androgen action (52), defective
androgen synthesis (7), varying degrees of gonadal dysgenesis (31),
PMDS (2), ovo-testicular DSD (1) and syndromic DSD (9).
Mutational analysis revealed two different mutations in two pairs
of siblings in the NR5A1 gene (including one new mutation), one
new mutation in the SRD5A2 gene, one mutation in the AR gene
and one new mutation in MAMLD1. Furthermore, V89L
polymorphism in the SRD5A2 gene was found in eight patients
with androgen resistance, and the p.Gly146Ala polymorphism in
the NR5A1 gene was found in four patients. Genetic analysis was
negative and cause of DSD unknown in 33/83 patients (77.11%).
Conclusion: Disorders of androgen action were the most frequent
cause of 46,XY DSD in this large series, but a mutation of the AR
gene itself was rarely found. However, pV89L polymorphism in the
SRD5A2 gene is not rare in our patient population. This ﬁnding is
in keeping with the hypothesis that functional polymorphisms
may play an important role in complex conditions such as DSD,
with several factors contributing to the defect.

P2-P402

Children with 46,XY DSD: Etiology, Clinical Proﬁle,
Socio-Demographic Details and Sex of Rearing
Iram Shabir, Madan Khurana, Marumudi Eunice, Ariachery Ammini
All India Institute of Medical Sciences, New Delhi, India

Background: Disorders of sex development (DSD) is a group
of uncommon birth defects. Androgen excess in genetic females
and androgen deﬁciency in genetic males can result in DSD. A
child with ambiguous genitalia could be a virilized female or an
under-masculinized male. Presented here is the socio-demographic proﬁle, age at diagnosis, clinic 351al proﬁle and etiology of
patients with 46,XY DSD who are on follow up at our hospital.
Objective and hypotheses: Children with DSD are usually
diagnosed and treated during infancy However in resource poor
countries (where all deliveries are not conducted by medical or
paramedical people), many of these children remain undiagnosed/
untreated for long periods. This has given us an opportunity to
learn the natural history of this disorder, particularly gender
identity in the absence of medical intervention. Here we present.
Method: All patients underwent detailed medical history
including parental consanguinity, clinical evaluation, hormonal
proﬁle, karyotyping and imaging for gonads and mullerian
structures. Children O6 years old underwent detailed psychological evaluation. Results: Ninety ﬁve 46,XY DSD patients were
enrolled in a period of 3 years. Age at initial evaluation ranged
from newborn to 31 years (11.4G7.7). 88 patients had ambiguous
genitalia, four presented with primary amenorrhea and three with
labial swelling. Among 88 children with ambiguous genitalia,
parents of only 31 were informed about this at birth. 50 of the 95
children were given female gender assignment at birth. 21 of these
were subsequently re-assigned male gender. 30 cases were
diagnosed with 5aRD, 31 patients had AIS and 19 cases were
diagnosed with gonadal dysgenesis. Conclusion: There was delay
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due to socio-economic reasons and lack of information related to
DSD and its management in children, who did not receive
treatment during infancy/early childhood. AIS and 5aRD were the
most common causes for 46,XY DSD.

P2-P403

Endocrine Risk Factors of Testicular Cancer of
Children and Teenagers with Testicular Microlithiasis
Kseniya Kabolova, Oleg Latyshev, Lubov Samsonova, Elena Kiseleva,
Goar Okminyan, Elvira Kasatkina
RMAPES, Moscow, Russia

Objective and hypotheses: To evaluate endocrine risk
factors of testicular cancer of children with testicular microlithiasis. Method: Under research were 74 patients with testicular
microlithiasis (average 11.41G4.02). Heredity, case history,
endocrine diseases, anthropometric indicators, ultrasound of the
scrotum were evaluated. Results: At 20 of 74 (27%) children
microlithiasis was combined with strong risk factors of testicles
cancer – cryptorchism and disorder of sex development (DSD)
(50%, 10/20), 54 (73%, PZ0.002) children had isolated microlithiasis. One-sided cryptorchism detected in 60% (6/10), doublesided in 40% (4/10) of children. 20% (2/10) of patients with
cryptorchism had obesity, one case within the Prader-Willy’s
syndrome. Atrophy of the gonads had 50% (5/10) patients. Among
60% (6/10) in patients with DSD were veriﬁed the following
diagnoses: partial gonadal dysgenesis – 20% (2/6), mixed gonadal
dysgenesis – 20% (2/6), partial androgenic insensitivity syndrome –
20% (2/6). Additional testicular cancer risk factors had 22% (12/54)
patients with isolated testicular microlithiasis: heredity – 1.8%
(1/54), germ-cell tumors of other location – 1.8% (1/54), leydigoma
– 1.8% (1/54), obesity – 7.4% (4/54), testicular atrophy – 3.7% (2/54)
, irregular puberty syndrome – 3.7% (2/54), congenital adrenal
hyperplasia (21 – hydroxylase deﬁciency), salt-wasting with TART
syndrome – 1.8% (1/54). Conditional risk factors had 16.6% (9/54)
of patients: pubertal gynecomastia in 11% (6/54), varicocele in 5.5%
(3/54). Among patients with isolated testicular microlithiasis three
additional testicular cancer risk factors had 1 (1.8%) teenager, two
factors – 4 (7.4%), one factor – 7(13%) children. Conclusion: Every
third child with testicular microlithiasis had severe testicle cancer
risk factors (cryptorchism, DSD). Every 4th patient with isolated
microlithiasis had additional endocrine risk factors of testicular
cancer; each 12th patient had a conditional risk factor.

P2-P404

Case Report of a Girl with Secondary Amenorrhea
Associated with Aurantiasis Cutis
Ralph Deckera,b, Jens Jacobeita
aMVZ Praxis im Chilehaus, Pediatric Endocrinology, Andrology,
Sexual Medicine, Hamburg, Germany; bGöteborg Pediatric Growth
Research Center, Department of Pediatrics, Institute of Clinical
Sciences, The Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden
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Background: Aurantiasis cutis is a condition of yellowish or
golden skin discoloration that can result from eating excessive
amounts of foods containing carotene leading to hypercarotenemia, described causing secondary amenorrhea. Objective and
hypotheses: Hypercarotenemia can cause secondary amenorrhea
without overconsumption of excessive quantities of carotene.
Method: A 16-year-old girl presented to our endocrine outpatient
clinic with a 2-year history of varying yellow discoloration of her
skin and secondary amenorrhea. The ﬁndings from the general
physical examination were normal, but there was a marked yellow
discoloration of the palms, soles, and nasolabial folds. A dietary
history revealed a low carotene diet, but also a low carbohydrate
diet. BMI was 19.9 kg/m2 (K0.2 SDS) without signs of anorexia.
Results: See Table 1. Conclusion: In this girl we observed
hypercarotenemia associated with secondary non-hypothalamic
amenorrhea in absence of excess external intake of carotenes. This
suggests an intrinsic reason due to a polymorphism in ß-carotene
15,15 0 -monooxygenase (BCO), an enzyme breaking down carotenes to vitamin A. Phenotype-genotype association studies are
needed to conﬁrm this hypothesis.

Table 1.
Laboratory ﬁndings

Units

Reference range

ß-carotin
Bilirubin (total)
GOT (AST)
FSH
LH
Estradiol-17ß
17-OH-Progesterone

2230 mg/l
0.4 mg/dl
26 U/l
7.0 IU/l
4.2 IU/l
49.4 ng/l
0.73 mg/l

(235–1040)
(0.2–1.0)
(15–41)
(2.2–10.1)
(1.0–52.2)
(16.1–238,3)
(0.1–2.2)

negative SRY. A pelvic ultrasound showed normal uterus and
ovaries. Baby’s testosterone at birth was 71.6 ng/dl and at 2 weeks
of age it was 32.6 ng/dl. Her 17 hydroxyprogesterone was high
initially and later normalized. Her androstenedione was normal.
Right after delivery, maternal testosterone was markedly elevated
at 1867 ng/dl. Normal estradiol and DHEAS. Maternal pelvic US
and MRI showed multiple leiomyomas and an oval shaped solid
mass 31!41 mm within right adnexa with a cystic 19!24 mm
lesion medial to the mass suggestive of a tumor. The mother was
temporarily lost to follow-up. She returned for follow up two
months after delivery. At that time her repeat testosterone was
13.7 ng/dl. Her hirsutism had improved and clitoral size had
returned to normal. Discussion: We present the case of a female
baby with complete virilization of the genitalia due to a presumed
maternal ovarian luteoma. There are only other three cases
reported, two of them twins, that presented with complete
virilization. i) and ii) Other reported cases have partial virilization.
The incidence of hyperandrogenism during pregnancy is low.
Hyperandrogenism and virilization during pregnancy are usually
the result of a disorder arising during gestation, as hyperandrogenism in a non-pregnant female frequently causes infertility.
Fetal conditions causing virilization, such as congenital adrenal
hyperplasia, are more common than maternal disorders. Two of
the most frequent causes of hyperandrogenism during gestation
are luteomas and theca-lutein cysts of the ovary. iii) A luteoma is a
rare ovarian mass that appears during gestation and regresses and
disappears after delivery. About 25% of them secrete androgens.
Many luteomas may be subclinical. Diagnosis is made only when
the luteomas are large or cause virilization. iv) Maternal virilizing
symptoms and signs may be present in approximately 35% of
reported cases of pregnancy luteoma, and around 80% of female
infants born to virilized mothers are virilized. v) The degree of fetal
virilization depends on the timing of the increased maternal
androgen production and severity. Early gestation androgen
exposure is needed for severe virilization, as in our case.

P2-P405

Maternal Ovarian Luteoma Causing Complete
Virilization of a Female Fetus

P2-P406

Vanessa Davisa,b, Carla Z Minuttia,b

The Experience of GAIA (Abuse Childhood and
Adolescence Group) – AOU Meyer

aJohn H. Stroger Jr. Hospital of Cook County, Chicago, Illinois,
USA; bRUSH University Hospital, Chicago, Illinois, USA

Stefania Losib, Giulia Anzilottib, Perla Scalinia,b,
Maurizio De Martinoa, Stefano Stagia,b

Background: Maternal ovarian luteoma is a rare condition
that may cause virilization of female fetuses. Case presentation:
We present the case of a baby born at 29 weeks gestational age to a
20 yo mother with history of two spontaneous abortions and no
live births. Physical exam after birth revealed ambiguous genitalia,
with a stretched phallic length of 1 cm with hypospadias on the
ventral surface of phallus and complete fusion of rugated
labioscrotal folds. No palpable gonads in the folds or inguinal
canal. Mother denied any medications during pregnancy. Mother
was noted to have a low pitch voice and hirsutism. She reported
that 3 months into her pregnancy, she noticed the appearance of
facial hair and increased clitoral size. No family history of
ambiguous genitalia. Baby had a 46,XX female karyotype and
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aHealth Sciences Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy; bPaediatric
Auxoendocrinology and Gynecology Unit, Anna Meyer Children’s
University Hospital, Florence, Italy

Background: GAIA is a health service of Meyer Children
Hospital composed of a multidisciplinary team specialized in the
management of children victims of child abuse. Sexual abuse
occurs when a child is engaged in sexual activities that cannot
comprehend, for which the child is developmentally unprepared
and cannot give consent, and/or that violate the law or social
taboos of society. The sexual activities may include all forms of
oral-genital, genital, or anal contact by or to the child, or
nontouching abuses. Objective and hypotheses: The aim of the

Poster Presentations

study is to describe our experience about children seen for
suspected sexual abuse. Methods: Retrospective review of medical
records over a 5-year period, from 2011 to 2015. Results: We
evaluated 385 cases of child abuse of which 96 was suspected sexual
abuse. The age ranged from 3 months to 17 years, with an average
of 8.29G4.44 years. 70 cases were female (72.9%) and 26 were male
(27.1%). Where a perpetrator was described, 52.1% was intrafamilial with no statistically signiﬁcant difference between cohabitant
or non-cohabitant members. 35.4% of offenders were extrafamilial
but only in 10 cases (10,4%) were strangers. In 46.8% of cases the
physical examination was perfectly normal and in 49% we found
nonspeciﬁc symptoms like erythema or increased vascularity of the
genital tissues. Medical ﬁndings diagnostic of sexual abuse were
found only in 4.2% of cases: three adolescent girls with hymen
transection and an adolescent boy with anal bleeding and bruise.
Conclusion: Our data are concordant with the literature.
In particular females are more likely to be abused and the most
affected age group is the pre-pubertal one (5–9 years). In most of
90% cases (95.8%) physical examination revealed no speciﬁc signs
of sexual abuse.

P2-P407

State of Knowledge of Late Endocrinological Effects
of Hematological Patients Who Has Undergone
Chemotherapy
Beata Bien, Joanna Budny, Maciej Kabaj, Magda Gielzak,
Donata Urbaniak, Ewa Barg
Wroclaw Medical University, Wroclaw, Poland

Introduction: Medical advances result in cure and life
extension. Modern methods of oncological treatment lead to late
endocrinological side effects. Objective of the study: The aim of
the study was to assess the patients’ knowledge of possible result
of chemotherapy and its long-term effects linked to gonadal
dysfunction. Materials and methods: The survey covered a
group of 92 (62 women) patients with hematologic neoplasms at
the age of 26G8.9. Patients were asked about a disease, treatment
and knowledge of side effects, the plans and procreation potentials.
Results: 78% of patients were informed about the possible
fertility decline as a treatment effect. 28% of them assessed this
result as serious and/or the worst side effect. 60% of patients
planned to enlarge family. More than 1/3 of the men did not
know about the possibility to deposit semen, while 36% wished
to use such a possibility, if they had been informed of this
before. 47% of men have this awareness, but for various reasons
did not make use of it. 17% of interviewees banked their semen.
7% of men have a sperm viability test after the treatment. 58% of
women permanently stopped menstruating as a result of
treatment. Only four women have received hormone replace-
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ment therapy. Before treatment, 76% of respondents menstruated regularly, and the age of menarche was 13G2 years.
Under the care of a gynecologist and/or endocrinologist is 60%
of the patients. 92% of young women have symptoms of
iatrogenic menopause. Conclusions: Problems of male infertility
and premature menopause after hematological treatment, indicate
the need of specialist care of patients both before and after cancer
therapy. Care about patients’ possibility of procreation is
insufﬁcient. Patients should be informed about all methods of
fertility securing.

P2-P408

Disorders of Sex Genitalia in Yaounde: Difﬁcult
Questions, Which Answers?
Suzanne Sapa,b, Faustin Mouafoa,c, Eugene Sobngwia,d,
Yvonne Joko Walburkaa, Sophie Dahoune, Yves Morelf,
Pierre Yves Muref, Claude Le Coultree, Paul Olivier Kokia,b
aUniversity of Yaounde I, Yaounde, Cameroon; bMother and Child
Center, Yaounde, Cameroon; cGynecoobstertric and Pediatric
Hospital, Yaounde, Cameroon; dYaounde Central Hospital, Yaounde,
Cameroon; eChildren in Action, Geneva, Switzerland; fUniversity
Claude Bernard, Lyon, France

Background: Disorders of sex genitalia are a large group of
genetic disorders whose management is still unaffordable in many
countries in sub Saharan Africa. In Cameroon, although many
collaborative initiatives of management are developed, little data
are available. Objectives: Describe epidemiological clinical,
aetiologies and management aspect of DSD in a developing
country. Patients and methods: This is a 5 years retrospective
study. All patients referred for DSD in the single paediatric
endocrinology service of the Mother and Child Centre of Chantal
Biya Foundation was reviewed. Socio epidemiological variables,
external genitalia were described as so as internal sex organs and
tanner stage. 17 hydroxyprogesterone, sexual steroids were
measured, when possible caryotype and gene sequencing were
done. Results: We included 65 patients with a median age at
consultation of 2.6 years. No consanguinity was found. Sex
assignment was already done in 89.2% of them. After hormonal
assay and genetic testing (when available) congenital adrenal
hyperplasia was found in 26 (40%), gonadal dysgenesis in 14 (21%),
7 (10.5%) ovotestis, were main diagnosis. There was a wrong initial
sex assignment in 20% of patients with CAH leading to extreme
management difﬁculties. Conclusion: CAH is the main aetiology
of DSD in this single pediatric endocrinologic center. There is a
wrong sex assignment in many cases leading in extreme
management difﬁculties questioning the issue of midwives training
and neonatal screening in our setting.
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Analysis of Clinical Manifestations and Gene
Mutations of 5a-Reductase Type 2 Deﬁciency in
16 Cases
Lele Hou, Liyang Liang, Zhe Meng, Hui Ou, Lina Zhang, Zulin Liu
Department of Pediatrics, Sun Yat-sen Memorial Hospital,
Sun Yat-Sen University, Guangzhou, China

Background: 5a-reductase type 2 deﬁciency is a rare
autosomal recessive hereditary disease. SRD5A2 gene defects
lead to dysfunction of 5a-reductase type 2, that impair the
conversion of testosterone to dihydrotestosterone and cause
clinical features. Objective and hypotheses: To analyze the
clinical manifestations and gene mutations of 5a-reductase type 2
deﬁciency in childhood. Method: The clinical features, laboratory
tests and gene mutational analysis of 16 cases of 5a-reductase type
2 deﬁciency in our hospital were analyzed retrospectively. Results:
In 15 of 16 cases with gender as male, one case of gender as female.
All had genital dysplasia in clinical history and ambiguous
genitalia in physical examination, including microphallus, penile
curvature, hypospadias, biﬁd scrotum and clitoridauxe, etc. The
test of hCG stimulation suggested the existence of testicular
tissue and the function of secretion of testosterone. Ten mutations
in the SRD5A2 gene were detected in 16 patients, including c.2821GOC, c.586GOA,p.(Gly196Ser), c.680GOA,p.(Arg227Gln),
c.159GOA,p.(Trp53X), c.607GOA,p.(Gly203Ser), c.650COA,p.
(Ala217Glu), c.665GOA,p.(Cys222Tyr), c.196GOA,p.(Gly66Arg),
c.656delT,p.(Phe219fs) and c.560COT,p.(Thr187Met). The most
common detected mutatons was c.680GOA,p.(Arg227Gln), that
13 out of 16 patients carried the mutation, including ﬁve
homozygous and eight heterozygous. The second most common
one was c.607GOA,p.(Gly203Ser), that four out of 16 cases were
detected, including two homozygous and two heterozygous.
Conclusion: Patients of 5a-reductase type 2 deﬁciency in
childhood had clinical features of genital dysplasia. The test of
sexual hormone and hCG stimulation helped to estimate the
function of testicular tissue, and SRD5A2 gene mutational analysis
was necessary for precise diagnosis. This study found that the
mutatons of c.680GOA,p.(Arg227Gln) and c.607GO
A,p.(Gly203Ser) may be the hotspot mutations in Chinese patients
of 5a-reductase type 2 deﬁciency.

P2-P410

Unusual Differential Diagnosis of Hyperandrogenism
in Adolescent Female Treated for Polycystic Ovarian
Syndrome
Carolina Di Blasi, Anne-Marie Amies-Oelschlager, Kathryn Ness,
Ann Giesel
Seattle Children’s Hospital, Univerity of Washington, Seattle,
Washington, USA

Background: Polycystic ovarian syndrome (PCOS) is the
most common cause of oligomenorrhea and hyperandrogenism.
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Diagnostic criteria for PCOS includes ovarian dysfunction and
clinical or biochemical evidence of hyperandrogenism. The
differential diagnosis includes congenital adrenal hyperplasia as
well as steroid producing tumors. Case presentation: 18-yearsold female presented to establish care with a history of PCOS
diagnosed at the age of 11 years. She reported thelarche at 9,
adrenarche at 9 and menarche at 11 years with subsequent
oligomenorrhea. She reported acne, hirsutism and occasional right
lower quadrant pain. She was started on insulin-sensitizers,
spironolactone and oral contraceptive pills at age 11. She had
been off treatment for one year, without spontaneous resumption
of menses. She continued to struggle with hirsutism. On physical
exam: weight 99%, height 97% and BMI 98%. Blood pressure was
elevated. She was proportionally obese, had acanthosis nigricans
and hirsutism. Tanner stage V breast and pubic hair. Her clitoris
was 2 cm length and 1 cm width. Laboratory evaluation: BG
91 mg/dl, TSH 0.89 mIU/ml, morning 17OHProgesterone
1261 ng/dl, DHEAS 202 mg/dl, Testosterone 359 ng/dl (12–60),
free Testosterone 14 ng/dl (0.3–1.9), FSH 2.0 mIU/ml, Prolactin
12 ng/ml. Midnight salivary cortisol !50 ng/dl (!100), normal
morning Cortisol and ACTH. ACTH stimulation test revealed a
60 min 17OH Progesterone 1270 ng/dl, normal values of
11-Deoxycorticosterone. Karyotype 46,XX. Computerized
tomography of the adrenals was normal. There was a 3.2!2.0!
2.8 cm hyper-enhancing lesion with central hypodensity on the
right ovary, unchanged with follow up ultrasound. The decision
was to perform a laparoscopic right salpingo-oophorectomy.
Pathology was consistent with steroid cell tumor, not otherwise
speciﬁed. Hormonal levels normalized after resection. Conclusion: Virilizing tumors are a very rare cause of hyperandrogenism in adolescents. Appropriate initial assessment of
hyperandrogenism and irregular menstrual cycles can lead to
early diagnosis and appropriate intervention.

P2-P411

Phenotypic and Hormonal Variability in 46,XY
Subjects with SF-1 Mutations
Natacha Dilliesa, Aurélie Brasseurb, Stéphanie Rouleaua,
Chantal Metzc, Catherine Naud-Saudreaud, Yves Morele,
Régis Coutanta
aPediatric Endocrinology, Angers University Hospital, Angers,
France; bPediatrics, Morlaix Hospital, Morlaix, France; cPediatric
Endocrinology, Brest University Hospital, Brest, France; dPediatrics,
Lorient Hospital, Lorient, France; eMolecular Biology, Lyon
University Hospital, Lyon, France

Background: 46,XY patients with SF-1 mutations have sex
reversal or ambiguous genitalia (with or adrenal insufﬁciency) due
to dysgenetic testis. In most cases, a severe defect in testosterone
(T) production has been found. We described here 3 cases showing
the variability in T production. Results: Case 1: A was seen at the
age of 17 years for primary amenorrhea. Tanner stage was B2PH3.
External genitalia were normal. FSH was 55 IU/l, LH 17 IU/l,
inhibin B !10 pg/ml, AMH !0.1 ng/ml, testosterone 0.22 ng/ml,
E2 !10 pg/ml, and DHEA-S 2.4 mg/l. Pelvic ultrasound showed a
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small uterus, and gonads with no follicles. Karyotype was 46,XY,
and a p.Arg362X NR5A1 mutation was found. Case 2: B was born
at term with microphallus (L 2.5 cm), penoscrotal hypospadias,
and scrotum with two palpable gonads. Karyotype was 46,XY. T at
d13 was 4.5 nmol/l, increasing to 11.8 nmol/l upon hCG
stimulation. FSH was 2.9 IU/l, LH 1.6 IU/l. He was raised as a
boy. At the age of 14 years, testis length was 3.5 cm, and phallus
length 5.5 cm. T was 21 nmol/l, FSH 19 IU/l, LH 10 mIU/l, INHB
65 pg/ml, and AMH 1.7 ng/ml. A p.Val83Met NR5A1 mutation
was found. Case 3: C was born at term with DSD (genital tubercle
10 mm, fused genital swellings with two palpable gonads, and one
oriﬁce). Karyotype was 46,XY, T 0.35 nmol/l increasing to
1.5 nmol/l upon hCG stimulation, AMH 7.2 ng/ml, and at 0.5
months FSH was 5 mIU/L, LH 0.7 mIU/l. C was raised as a girl
and gonadectomy and feminizing genitoplasty were performed at
2 months. At the age of 11 years, ACTH was 191 pg/ml and
cortisol 1.3 mg/dl, indicating adrenal insufﬁciency. A p.C422X
NR5A1 mutation was found. Conclusion: SF1 mutations showed
large phenotypic and hormonal variability.

P!0.01) was detected. Serum levels of kisspeptins in both groups
were the same (0.27 ng/mg and 0.26 ng/mg, PO0.05). Treatment
with testosterone propionate of group 4 rats lead to increase of
serum level of T (from 15.39 ng/mg to 26.26 ng/mg, P!0.01), but
did not modify the density of GPR54 in gonads (Me 0.79 ng/mg).
Conclusions: Hypogonadism lead to decrease of kisspeptins
signaling in peripheral androgen-dependent tissues. Serum level of
kisspeptins is physiologically low and it probably can not be used
as a marker of kisspeptin system activity. Testosterone treatment is
not effective enough; new therapeutic methods are required.
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Two Patients Presenting the Extremes of the
Phenotypic Spectrum of 5 alfa Reductase Deﬁciency:
One with at New Mutation
Karen S Jensena, Gitte M Hvistendahl b, Kurt Kristensena,
Henning Olsenb, Ida Vogelc, Niels H Birkebæka
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Towards the Roles of Kisspeptins in the Control of
Gonadotropic Axis: Focus on Peripheral Signaling in
Androgen-Dependent Tissues in the Experimentally
Induced Model Hypogonadotropic Hypogonadism in
Male Rats
Irina Nikitina, Yulia Khoduleva, Irina Nagornaya, Alekber Bairamov,
Petr Shabanov, Alisa Masel
North-West Medical Research Centre named after Almazov,
Saint-Petersburg, Russia

Background: Recently kisspeptins are considered as a key
gatekeepers of the regulation of the gonadotropic axis. Objective
and hypotheses: To investigate the impact of experimentally
induced hypogonadism on kisspeptins signaling in androgendependent tissues and blood. Method: Wistar male rats (29 in
total) were used. Rats were divided into four groups. Group 1
(control, prepubertal rats aged 2 months, nZ7). Group 2 (control,
pubertal rats aged 4 months, nZ6). Group 3 (unilaterally
gonadectomized (ULG) in neonatal period). Group 4 (ULG
treated with testosterone (T) propionate 5 mg/kg per day for
10 days). In all groups the density of GPR54 in testes, muscle as
well as serum kisspeptin and T levels were examined. The data was
expressed as median values (Me) that were compared by
Wilkokson criterion. Results: Density of GPR54 in gonads in
group 3 was lower than in group 2 (Me 0.88 ng/mg vs 1.13 ng/mg,
P!0.05) and similar to group 1(Me 0.92 ng/mg). Unlike above,
density of GPR54 in muscle in groups 1,2,3 there were not any
differences (Me 0.1; 0.12; 0.13 ng/mg, PO0.05). Generally, density
of GPR54 in group 2 in gonads was signiﬁcantly higher than in the
same group in muscle (Me 0.784 ng/mg vs 0.114 ng/mg, P!0.01).
In the group 3 a signiﬁcant decrease in serum levels of T (Me
15.39 ng/mg) in comparison with group 2 (Me 20.02 ng/mg,
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aDepartment of Pediatrics, Aarhus University Hospital, Aarhus,
Denmark; bDepartment of Urology, Aarhus University Hospital,
Aarhus, Denmark; cDepartment of Clinicel Genetics, Aarhus
University Hospital, Aarhus, Denmark

Background: The large phenotypic spectrum of Disorders of
Sex Development are caused by mutations in many different genes,
but a large phenotypic spectrum of sexual disturbancies may also
be seen with different mutations in the same gene. Objective and
hypotheses: To report on one new mutation in the 5 alfa
reductase (SRD5A2) gene, and describe the extremes of the
phenotypic spectrum of 5 alfa reductase deﬁciency presented in
two patients. Method: Patient one was admitted 4 days old due to
a micropenis. Parents were non-consanguineous healthy Somalians. Birthweight was 3820 g and birth length was 54 cm at term.
Patient two was admitted for suspicion of clitoromegali 6 months
old. Parents were non-consanguineous healthy Danes. Birthweight
was 1322 g, birthlength was 42 cm at gestational age of 33 weeks.
The children had hormonal, chromosomal and genetic analysis.
The second child also had an abdominal ultrasound. Results:
Patient one had a penis length of 2.1 cm with urethral oriﬁce at the
top of glans penis and retention of testes at the left side, normal
testes at the right side and normal scrotum. The second child had a
clitoris length of 1.5 cm with an urethral oriﬁce in the normal
female position, bilateral gonads in labia majora but a female like
vaginal opening. Both children had the male karyotype 46,XY and
normal hormonal axis. Testosterone/dihydrotestosterone ratio
was 75 (HCG stimulated) in patient one and 15 (unstimulated) in
patient two. Abdominal ultrasound of patient two was without
Müllarian structures. Genetic analysis of the SRD5A2 gene: Patient one
was homozygous for a novel mutation c.682GOA (p.Ala228Thr),
patient two was homozygous for c.692AOG (p.His231Arg).
Conclusion: We report a new disease-causing mutation in the
SRD5A2 gene, c.682GOA, and underline the very heterogenous
phenotype in patients with 5 alfa reductase deﬁciency, exampliﬁed by
two patients.
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Disorders of Sex Development 45,X/46,XY: Clinical
and Laboratory Characteristics of Patients
Ekaterina Sannikova, Oleg Latyshev, Lubov Samsonova,
Elena Kiseleva, Goar Okminyan, Elvira Kasatkina
RMAPES, Moscow, Russia

Objective: To study clinical and laboratory characteristics of
patients with disorders of sex development (DSD) 45,X/46,XY.
Subjects and methods: It was included 248 patients with genital
ambiguity, which were divided into groups based on cytogenetic
survey. All children with mosaicism 45,X/46,XY evaluated the
structure of the external genitalia on the external masculinization
score (EMS, range 0–12), ultrasound examination, the deﬁnition
of anti-Mullerian hormone (AMH, nZ15), basal and stimulated
human chorionic gonadotropin (HCG) testosterone (T, nZ12).
There was removed from seven gonads of 11 patients. Results:
The structure of patients with DSD showed 46,XY DSD – 48.4%
(120/248), 46,XX DSD – 37.5% (93/248), 14.1% (35/248) – sex
chromosome DSD. With mosaicism 45,X/46,XY was 21 patients,
the sex of rearing was male in 81% (17/21) and female in 19%
(4/21) cases. Mediana EMS was 3 [1O11]. Range of EMS of 17
male patients was from 1 to 11, female patients were 1. Mullerian
remnants were revealed in 85.8% (18/21). Gonadal examination of
seven gonads showed classical picture of mixed gonadal dysgenesis
had just 28.5% of cases (2/7). 52.2% children (11/21) had growth
retardation, 35% (7/20) had renal malformation, and 82% (9/11) –
congenital heart defects. During hormonal evaluation was detected
positive correlation between basal T in mini-puberty and range
EMS (nZ8, rZ0.9, pZ0.01). There was a trend to higher
frequency low AMH compared to the frequency poor T response
to the test with HCG (pZ0.17). Conclusion: The group of
patients with DSD 45,X/46,XY was heterogenous in structure of
external genitalia, internal genitalia and degree of gonadal
dysgenesis. In most cases patients had low levels of AMH, which
is a more signiﬁcant marker of testicular dysgenesis than DT. We
detected positive correlation between basal T in mini-puberty and
range EMS.
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Reproductive Function of Central Precocious Puberty
in Girls: A Systematic Review
Ji Hyun Kima, Jong Bin Leeb
aDongguk University Ilsan Hospital, Goyang-si, Gyeonggi-do,
Republic of Korea; bKonyang University Hospital, Metropolitan City
Daejon, Republic of Korea

Background: GnRH analogues are the treatment of choice for
central precocious puberty. It has been proven beneﬁcial effects on
ﬁnal adult height, but the reproductive function has many debate
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especially about PCOS. The criteria used for the diagnosis of PCOS
can be more difﬁcult to judge because it is not uniform between the
studies. Method: The Medline, Cochrane, EMBASE, Web of
Science, SCOPUS data bases were searched for studies published
up to January 22, 2016 using key phrases ‘precocious puberty/early
puberty’, and ‘GnRH analogue’. We were uniﬁed in 2003
Rotterdam criteria to the diagnostic criteria for PCOS. Results:
The initial literature search yielded 3254 articles after the removal
of duplicates. Of these, 3223 were excluded as not meeting
inclusion criteria or non-relevant, leaving 31 reports for full-text
review to assess eligibility. Conclusion: Based on the studied
literature, CPP patients with GnRH analogue treatment has a
regular menstrual cycle at 80.5%. The available evidence supports
little conﬁdence regarding the impact of CPP with or without
GnRH analogues on the develop of PCOS but suggests that early
puberty in girls may increase the risk of PCOS. In order to increase
the strength of the results, well-designed cohort studies with large
sample size should be performed in future.

P2-P416

Cytogenetic Variability and Phenotypic Findings in
Patients with Ovotesticular Disorder of Sex
development
Mona Mekkawya, Inas Mazena, Alaa kamela, Amal Mohameda,
Nabil El Dessoukyb
aNational Research Centre, Cairo, Egypt; bPediatric Surgical
Division, Cairo University, Cairo, Egypt

Background: Ovotesticular disorder of sex development (OTDSD) is a very rare disorder characterized by the presence of both
ovarian and testicular tissue in the same individual. It has an
approximate incidence of less than 1/20 000.The patients usually
present with ambiguous genitalia and the majority show a 46,XX
karyotype, with absence of the SRY sequence. Objective and
hypotheses: The study reports the cytogenetic variability and
gonadal histological ﬁndings in nine patients with OT-DSD and
different phenotypic features. Method: Patients were subjected to
clinical and genital examination, anthropometric measurements,
pelvic sonography and genitography. Laparoscopy with gonadal
biopsy was performed to determine gonadal histopathology and to
exclude the presence of gonadal tumors. Conventional cytogenetic
analysis and Fluorescence in situ hybridization (FISH) were used
for precise detection of chromosomal abnormalities. In addition
FISH on gonadal tissue biopsies were performed in three patients.
Results: Eight patients presented with ambiguous genitalia and
one male patient was diagnosed after presenting with pubertal
breast development. Five patients had 46,XX karyotype, one
patient had a chimeric 46,XX/46,XY karyotype, two patients had
isodicentric (Yq) abnormality and one patient had a complex
mosaic karyotype with X;Y translocation. Conclusion: The study
empathize the importance of cytogenetic and histological
investigations in DSD patients and extends the cytogenetic
spectrum of OT-DSD patients.

Poster Presentations

P2-P417

Cytogenetic Study of Sex Chromosomal
Abnormalities in Egyptian DSD Patients
Inas Mazen, Alaa Kamel, Mona Mekkawi, Aya El aidy
National Research Center, Cairo, Egypt

Background: Sex chromosome DSD constitute an important
category in the deﬁnition of DSD. Objective and hypotheses:
The study included 379 patients comprising a wide spectrum of
presenting features, associated with different arrays of chromosomal abnormalities aiming at. Studying the prevalence of Sex
chromosomal abnormalities among DSD patients. Method:
Patients were subjected to detailed clinical examination, pubertal
staging, cytogenetic and FISH analysis. Laparoscopy with gonadal
biopsy and FISH on gonadal tissue cells were done when indicated.
Results: Abnormal sex chromosomal constitution was found in
188 patients (49.6%). They included both numerical and structural
sex chromosomal abnormalities. The most common numerical
abnormality was 47,XXY followed by 45,X. Structural sex
chromosomal abnormalities showed a wide range of variability.
The most common structural abnormality was iso(Xq), which was
detected among 31 patients. Isodicentric Y abnormality was
detected in nine patients. testicular DSD with SRY translocated to
the Xp was found in four patients. Conclusion: This study
conﬁrms the dosage effect of sex chromosomes on somatic
development and the phenotypic diversity of their presentation
among different age groups.

from plasma by diethyl ether and separated from other androgens
by Celite-chromatography and estimated by radioimmunoassay
(Immunotech, DSL9600i, Czech Republic, Prague). DNA was
isolated from the blood samples, quantiﬁed and subjected to PCR
ampliﬁcation using speciﬁc primers for AR and SRD5A2 gene.
Results: Clinical diagnosis of AIS was established in 32 patients.
Out of these, 20 patients presented in pubertal and post-pubertal
age group (10–20 years). The mean age of presentation was 18.3G
4.5 years and the present age of the patients was 19.2G4.3 years.
12 patients (60%) sought medical attention with the complaint of
primary amenorrhoea and were initially reared as females. Gender
(re) assignment was done in three patients and nine patient
continued as female. All patients had normal 46, XY karyotype.
Mean LH was 20.9G11.3 mIU/ml, FSH was 9.7G5.7 mIU/ml,
Testo was 8.45G5.0 ng/ml, DHT was 746.8G449.4 pg/ml, T/DHT
was 10.0G5.8, A was 1.85G0.95 ng/ml and T/A was 5.13G3.8.
The molecular analysis of AR gene showed the presence of mutant
alleles in 15 patients. We found two novel mutations p.T105R and
p.P133A in exon 1. One patient had an inherited hemizygous AR
mutation along with the de novo homozygous mutation in the
SRD5A2 gene. No mutation was present in ﬁve clinically
established patients with PAIS.Among these ﬁve children, four
were initially reared as female and two had male gender
re-assigned during childhood. None of them had gender
dysphoria. Conclusion: No speciﬁc genotype–phenotype correlation could not be established in our patients but conﬁrming the
diagnosis of AIS with assessment of AR and SRD5A2 gene may
help in better management.

P2-P419
P2-P418

Phenotype, Genotype and Gender Identity in
Pubertal and Post-Pubertal Patients with Androgen
Insensitivity Syndrome
Iram Shabir, Madan Khurana, Angela Joseph, Marumudi Eunice,
Manju Mehta, Ariachery Ammini
All India Institute of Medical Sciences, New Delhi, India

Background: Androgen insensitivity syndrome (AIS) is a rare
disease due to end organ resistance of androgens. AIS is commonly
caused by the mutations of androgen receptor (AR) gene located
on chromosome Xq11-12. The mode of inheritance is hemizygous,
where males get severely affected and females remain as carriers.
Objective and hypotheses: Here, we describe the Phenotype–
Genotype correlation and gender identity of pubertal and post
pubertal patients with AIS. Method: Records of patients attending
the endocrine clinic of our tertiary care hospital and new patients
with diagnosis of AIS were compiled. All patients had detailed
history, physical examination, chromosomal analysis and hormonal studies done. Chromosomal analysis was carried out on
G-banded metaphases obtained from 72-h cultures from
peripheral blood. The genotype of the patients was analysed for
AR and SRD5A2 gene mutations. LH, FSH, T were estimated by
Electrochemiluminiscence using commercially available kits from
Roche, Germany. DHT and androstenedione (A) were extracted
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XLAG Syndrome Case Accompanying a New ARX
Mutation and has a Interhemispheric Cyst
Sabriye Korkuta, Selim Doganayb, Ahmet Ozdemira, Serkan Kurtgozc,
Selim Kurtoglua, Tamer Gunesa
aDepartment

of Neonatology, Erciyes University School of
Medicine, Kayseri, Turkey; bDepartment of Pediatric Radiology,
Erciyes University School of Medicine, Kayseri, Turkey; cDepartment of Medical Genetic, Süleyman Demirel University, Isparta,
Turkey

Background: X-linked lissencephaly with ambiguous genitalia
(XLAG) syndrome which is a clinical spectrum of ARX mutations
is presented with severe growth deﬁciency, abnormal genitalia and
resistant seizures in neonatal period. We present a XLAG case
which was formed due to a new ARX mutation and has an
appearance of a huge interhemispheric cyst different from classic
neuroradiological imagings. Case: The case which was diagnosed
with prenatal hydrocephalus and had prematurity, low birth
weight and respiration problem was taken to the newborn
intensive care unit. In the physical examination, hypotonic,
spontaneous movements were very few in macrocephalic
appearance and the patient had highly arched palate and the
face was dysmorphic (hypertelorism, micrognathia, long ﬁltrum,
thin upper lip, low ear). Fallus height was measured 1.1 cm in the
genital inspection, ventral hypospadias was present and the gonads
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were inpalpable. Starting from the postnatal second day, cyclic
movements in facial muscles and multifocal clonic seizures began.
Serological tests were negative when TORCH infections were
considered. Uterus and gonad were not observed in pelvic
ultrasonography. Corpus callosum agenesis, gigantic interhemispheric cyst, lissencephalia and olfactory gyrus absence were
detected in brain magnetic resonance imaging. Karyotype analysis
46XY was found. A new homozygote p.Thr357Asnfs*175
(c.1068_1069dupA) mutation was detected in DNa sequence
analysis. Conclusion: While karyotype is 46XY in ARX
mutations, external genital abnormalities can change between
hypoplastic penis or undescended testicle and complete female
appearance. So genital examinations of lissencephalic cases should
be made carefully, clinical spectrums of ARX mutations should be
considered in the presence of indeﬁnite genitalia.

conﬁrmed, and her bone age was 17 years. An orthopedic
physician prescribed bisphosphonate because of osteoporosis.
Conclusion: It is necessary to initiate estrogen replacement at an
appropriate age to ensure closure of the epiphyseal line in
individuals with hypogonadism. In this case, osteoporosis was
attributed not only to delayed estrogen replacement, but also to an
excessive steroid dose.

P2-P421

Onset of Puberty in Healthy Boys is Associated with a
Decreased BMI Compared to Values Prior to the Onset
of Puberty
Ruveyde Bundak, Feyza Darendeliler, Firdevs Bas,
Sukran Poyrazoglu, Hulya Gunoz, Olcay Neyzi
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Congenital Adrenal Lipoid Hyperplasia in a 30-YearOld Female with a Tall Stature
Yasunori Wadaa, Tatsuya Miyoshib, Yukihiro Hasegawac,
Shoichi Chidaa
aDepartment

of Pediatrics, Iwate Medical University, Morioka,
Iwate, Japan; bDivision of Pediatric Endocrinology and Metabolism,
Shikoku Medical Center for Children and Adults, Zentsuji, Kagawa,
Japan; cDivision of Endocrinology and Metabolism, Tokyo
Metropolitan Children’s Medical Center, Fuchs, Tokyo, Japan

Background: Congenital lipoid adrenal hyperplasia is an
autosomal recessive adrenal and gonadal steroidogenesis disorder
usually caused by a genetic abnormality in the STAR gene
encoding the steroidogenic acute regulatory protein (StAR). For
46,XY cases, sex steroid hormone replacement therapy must be
initiated together with glucocorticoid and mineralocorticoid
treatment. Objective and hypotheses: We present the case of
a 30-year-old female with a tall stature and 46, XYcongenital lipoid
adrenal hyperplasia. Method and results: The phenotypically
female infant was born at term via normal delivery and weighed
4000 g. She exhibited skin pigmentation over her entire body and
developed spasms due to low plasma glucose levels 24 h after birth.
Although a chromosome study revealed a 46,XY pattern, she
presented with female-type external genitalia and was assigned the
female gender. At 2 months of age, an ACTH-Z loading test
revealed no reaction with 17-OHCS and 17KS. Therefore, the
patient was diagnosed with congenital lipoid adrenal hyperplasia
and began corticosteroid replacement therapy. Gonadectomy was
performed at 6 years of age, after which only prescribed therapy
was continued. At 25 years of age, she was recommended to visit a
gynecologist, but she refused because of a long distance. She
consulted a pediatric endocrinology clinic at 30 years of age. Her
height and weight were 189.5 cm and 107 kg, respectively, and she
presented with Tanner stage 1 breast development and a bone age
of 12 years. A previously reported homozygous A218V mutation
was conﬁrmed through STAR gene analysis. Oral estrogen therapy
was initiated, and after 6 years her height and weight were
193.5 cm and 90 kg, respectively; closure of the epiphyseal line was
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Pediatric Endocrinology Unit, Department of Pediatrics, Istanbul
University Istanbul Faculty of Medicine, Istanbul, Turkey

Background: In several studies it has been shown that BMI
inﬂuences the timing of puberty, mostly in girls, but has not been a
consistent ﬁnding in boys. Objective and hypotheses: To
investigate the association between BMI and timing of pubertal
onset in a population based sample of Turkish boys. Method:
Data on growth and pubertal development were collected by
biannual visits to six primary and secondary level schools in
Istanbul city. Of a total of 2016 boys, data of 1208 boys aged from 8
to 18 years evaluated. Over time, measurements were repeated on
these same children, but other children were also included in the
study to provide adequate numbers for the older age groups. Our
sample consists of a mixture of children followed longitudinally
over different periods of time. Measurement of testicular volume
(TV) using a Prader orchidometer, was performed by one observer
(RB) throughout the study. Evaluation of pubertal stages was also
done at 6 monthly intervals. Attainment of a testicular volume of
4 ml was accepted as the onset of puberty. The data were entered in
a FoxBase program and analyzed by using SPSS-PC. Results: The
results of only the longitudinally followed children are given here.
In this subsample of 227 boys, who were followed longitudinally,
age at onset of puberty was 10.9G1.0 (9–13.8) years. Mean BMISDS was 0.09G1.2 during prepubertal time before the onset of
puberty and mean BMI-SDS at onset of puberty was 0.02G1.3,
signiﬁcantly lower than the prepubertal period (PZ0.0001). In
this subsample of boys the mean delta BMI-SDS was K0.07 from
the time testes volume 2 ml to the time of testes volume 4 ml.
Conclusions: The onset of puberty is associated with a lower BMI
in healthy boys.

P2-P422

Late Clinical Presentation, Biological Assessment and
Management of PAIS in a Developing Country
Daniela Brindusa Gorduzaa,b, Faustin Tambo Mouafoc, ClaireLise Gaya, Ingrid Plottona, Jacques Birrauxd, Sophie Dahound,
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Yves Morela,b, Pierre Mouriquanda,b, Claude Le Coultred, PierreYves Murea,b
aHôpital Femme-Mere-Enfants, Bron, France; bHospices Civils De
Lyon, Lyon, France; cYaounde Gynaeco-Obstetric and Paediatrics
Hospital, Yaounde, Cameroon; dUniversity of Geneva Children’s
Hospital, Geneva, Switzerland

Background: Partial androgen insensitivity syndromes (PAIS)
are rare 46,XY DSD (disorder of sex development). Objective
and hypotheses: Three families with PAIS (six patients) are
reported, focusing on their phenotype and treatment depending
on sex of rearing. Biological investigations and surgical management are described. Method: Between 2009 and 2015 a
consultation for uro-genital malformations in pediatric patients
was set up in Yaoundé (Cameroon). Data on patients with PAIS
were retrospectively reviewed. Results: Six patients from three
families were referred for genital anomalies. Mean age at the ﬁrst
consultation was 19 years [14–25 years]. Gender assignment was
attributed by parents in the neonatal period without any
investigation (three males, three females). At presentation the
patients had breast development, variable degree of genital
masculinisation and palpable testes. All patients were 46,XY on
lymphocyte karyotypes. Hormonal screening and subsequently
hormonal therapy (hormonal substitution for girls) was done once
the biomolecular diagnosis of PAIS with AR mutation was
conﬁrmed. All the patients requested surgery supporting of sex
of rearing. Four out of six underwent genital surgery (two girls and
two boys). The surgical treatment consisted of feminising
genitoplasty or vaginal dilatation and orchidectomy for girls and
mastectomy, masculinising genitoplasty and orchidopexy for boys.
Conclusion: The management of PAIS patients requires an
experienced multidisciplinary team to allow a full clinical and
biological assessment. Corrective surgery was performed using
actual standards. There was no dysphoria and all patients regretted
the late diagnosis and late surgical correction. The potential of
sexuality and fertility for the boys need to be assessed.

P2-P423

Sisters with 46XY Gonadal Dysgenesis and
Gonadoblastoma
Foteini Petychakia, Elpis Vlachopapadopouloua, Eirini Dikaiakoua,
Margarita Mpakab, Soﬁa Kitsiou-Tzelic, Ariadni Mavrouc,
Stefanos Michalakosa
aDepartment

of Endocrinology, Growth and Development,
Children’s Hospital P &A Kyriakou, Athens, Greece; bDepartment of
Oncology, Children’s Hospital of Athens P & A Kyriakou, Athens,
Greece; cDepartment of Genetics, University of Athens, Athens,
Greece

Background: 46XY DSD with female phenotype is classiﬁed
as complete gonadal dysgenesis (46XY CGD) if a uterus is present
or a disorder of androgen synthesis or action if a uterus is absent.
The genetic causes of 46XY CGD are not fully clariﬁed. Less than
15% of the cases were found to carry mutations of the sex
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determining region Y gene (SRY). Purpose: The description of the
rare case of two sisters affected of 46XY CPD and gonadoblastoma
with SRY mutations. Patients and methods: An 11-year old-girl
was referred after she palpated an abdominal mass. She was born
to non-consaguinous parents and her past medical history was
unremarkable. On physical exam she had normal external female
genitalia, breasts Tanner I axillary and pubic hair Tanner II.
Ultrasonography revealed a right adnexal mass, which was
surgically removed and pathology was consistent with gonadoblastoma. Karyotype was 46,XY. A left ovariectomy was performed
and she underwent chemotherapy. Her sister’s karyotype analysis
was also XY. She was closely monitored with pelvic ultrasounds
every 3 months and an engorgement of the right ovary was
appreciated a bilateral gonadectomy was performed. The result
of the histopathological analysis revealed a dysgerminoma on the
ground of gonadoblastoma. She also underwent chemotherapy.
A molecular analysis revealed a deﬁcit at the HMG region of the
Y chromosome, in both sisters, which constitutes a rare
observation. At present, both of the girls are in a good health
receiving hormonal substitution. Conclusion: SRY gene is an
essential factor to initiate testicular development from a bipotent
gonad. Mutations of the SRY gene are responsible for a number
of patients affected with 46XY gonadal dysgenesis and should
be investigated.

P2-P424

Follow-up to Adulthood of Two 46,XY Siblings with
5-alpha Reductase Deﬁciency and Different Sex of
Rearing
Lyne Chiniaraa, David Sandbergb, Guy Van Vlietc
aHospital

for Sick Children/University of Toronto, Toronto,
Ontario, Canada; bUniversity of Michigan, Ann Arbor, Michigan,
USA; cSainte-Justine Hospital/Université de Montréal, Montreal,
Quebec, Canada

Background: 46,XY patients with 5a-reductase deﬁciency
(5-ARD), reared from birth as girls, are reported to self-reassign as
boys subsequent to a masculinizing puberty; whether this holds
true in cases of early orchidectomy is less well documented.
Objective and hypotheses: Prepubertal orchidectomy reduces
the likelihood of gender self-reassignment. Method: Presentation,
management and outcome of two siblings with 5-ARD with
narrative analysis of interviews with the mother. Results: Sib 1
had typical female external genitalia at birth, but palpable gonads,
46,XY karyotype and absent uterus on ultrasound. Complete
Androgen Insensitivity Syndrome (CAIS) was diagnosed and
gender of rearing was female. Sib 2 had microphallus with chordee,
proximal hypospadias, bilaterally palpable gonads and no
Müllerian structures on ultrasound. Karyotype was 46,XY.
Testosterone enanthate was given (50 mg then 100 mg), resulting
in a phallic size of 3.0!1.4 cm and leading to a male gender
rearing. Due to of Sib 2’s presentation, Sib 1’s diagnosis was revised
to partial AIS. She was gonadectomized at 5 years and started
estrogen replacement at 11. When they were 16 and 13 years,
respectively, both sibs were found to be compound heterozygotes
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for mutations in SRD5A2 (Patients 50 and 51 in JCEM 96:296,
2011). At age 22, Sib 1 reported satisfactory peno-vaginal
intercourse. Sib 2 entered puberty at age 11 and was G5P5
(penis 8!2 cm) at age 18. By age 18, both siblings were fully
informed of their diagnosis. At ages 28 and 25, respectively, they
are both living in a heterosexual relationship without apparent
gender dysphoria. Conclusion: Sib 1 had typical female external
genitalia at birth, but palpable gonads, 46,XY karyotype and absent
uterus on ultrasound. CAIS was diagnosed and gender of rearing
was female. Sib 2 had microphallus with chordee, proximal
hypospadias, bilaterally palpable gonads and no Müllerian
structures on ultrasound. Karyotype was 46,XY. Testosterone
enanthate was given (50 mg then 100 mg), resulting in a phallic
size of 3.0!1.4 cm and leading to a male gender rearing. Due to of
Sib 2’s presentation, Sib 1’s diagnosis was revised to partial AIS. She
was gonadectomized at 5 years and started estrogen replacement
at 11. When they were 16 and 13 years, respectively, both sibs were
found to be compound heterozygotes for mutations in SRD5A2
(Patients 50 and 51 in JCEM 96:296, 2011). At age 22, Sib 1
reported satisfactory peno-vaginal intercourse. Sib 2 entered
puberty at age 11 and was G5P5 (penis 8!2 cm) at age 18. By
age 18, both siblings were fully informed of their diagnosis. At ages
28 and 25, respectively, they are both living in a heterosexual
relationship without apparent gender dysphoria.

frequently than in patients with pathological growth (PZ0.07).
The hormonal characteristics was no differences between boys
with the pathological and normal growth, such as inhibin B, AMH,
LH, FSH, estradiol, cortisol, prolactin, IGF-1, insulin. In boys with
normal growth, testosterone was lower (Me 1.2 vs 5.7 nmol/l,
PZ0.01), DHEAS was higher (6.1G2.5 vs 2.3G0.8 mcmol/l,
PZ0.012) than in boys with delayed growth. Conclusion: The
CDP in boys is heterogeneous and only in half the cases is
accompanied by growth retardation. In contrast to boys with
pathological growth, in boys with normal growth, CDP is
associated with overweight/obesity, with a mean value of bone
maturation, higher levels of DHEAS and lower levels of
testosterone.

P2-P426

Comparison between Serum Vitamin D Levels in
Precocious Pubertal Girls and Normal Girls
Joon Woo Baek, Young Suk Shim, Yeon Jeong Oh, Min Jae Kang,
Seung Yang, Il Tae Hwang
Hallym University, Chuncheon/Gangwon-do, Republic of Korea

P2-P425

Constitutional Delay of Puberty: Clinical and
Hormonal Characteristics of Patients
Lubov Osipova, Oleg Latyshev, Lubov Samsonova, Goar Okminyan,
Elena Kiseleva, Elvira Kasatkina
RMAPES, Moscow, Russia

Objective and hypotheses: To examine anthropometric,
hormonal characteristics and their relationship in boys with
constitutional delay of puberty (CDP). Method: The study
included 47 boys older 13.2 year old with CDP. It evaluated
anthropometric indicators, bone age and hormonal status.
Results: The patients were divided: the ﬁrst group consisted
of 25.5% (12/47) of boys with pathological growth (Median/
Me Ht-SDSZK2.3). Of them, a normal BMI was 83.4% (10/12),
deﬁciency weight and obesity by 8.3% (1/12).The second group of
patients with low normal growth (Me Ht-SDSZK1.6) was 32%
(15/47). Of them, normal BMI was 47% (7/15), 40% (6/15) – a
overweight/obesity and 13.3% (2/15) – a deﬁciency weight. The
third group of patients with normal growth (Me Ht-SDSZK0.1)
was 42.6% (20/47). Of them, overweight/obesity was 70% (14/20),
30% (6/20) – a normal BMI. The pathological delay of bone
maturation in ﬁrst group was 75% (9/12), in second group, 46%
(7/13), in third group K18.8% (3/16). Overweight/obesity were
encountered signiﬁcantly more frequently in boys normal growth
(PZ0.04) than with pathology growth. The delay of bone
maturation in patients with normal growth encountered less
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Background: Vitamin D deﬁciency has been associated with
chronic diseases, such as diabetes mellitus, obesity and autoimmune disease. However, There are only a few studies about the
correlation between Vitamin D levels and precocious puberty in
girls. Objective and hypotheses: In the previous study, vitamin
D levels may be associated with precocious puberty. We also aimed
to re-evaluate the relationship between serum 25-hydroxyvitamin
D (25(OH)D) and precocious puberty in girls. Method: A total of
155 girls with central precocious puberty (CPP) and 45 control
girls were enrolled. Anthropometric measurement and serum level
of 25(OH)D were estimated for all subjects. Results: Mean
25(OH)D level of CPP group was 17.3G5.6 ng/ml, which was
lower than the control group (19.0G5.3 ng/ml). There was
signiﬁcant difference in the mean serum 25OHD concentration
between the precocious puberty group and the control group
(PZ0.042). After 25(OH)D levels be classiﬁed by month(season),
Signiﬁcant difference in the mean serum 25(OH)D concentration
between the two groups was only winter (December–February).
113 of the 155 girls with CPP (72.9%) had 25(OH)D deﬁciency
(deﬁned as serum 25(OH)D !20 ng/ml) and 38 (24.5%) had
25(OH)D insufﬁciency. Of the 45 girls in the control group,
25(OH)D deﬁciency was seen in 24 subjects (53.3%), 20 subjects
(44.4%) had 25(OH)D insufﬁciency, and 1 subjects (2.2%) had
sufﬁcient serum 25(OH)D (deﬁned as serum 25(OH)D O
30 ng/ml). The prevalence of 25(OH)D was signiﬁcantly higher
odds ratio (OR, 2.35; 95% CI, 1.18–4.66, PZ0.017) among CPP
group than controls. Conclusion: Our results showed that vitamin
D level was signiﬁcant association with precocious puberty. We
also recommend further studies are required to identify the
correlation vitamin D levels and precocious puberty.
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Complete Virilization without Salt Wasting in a
7-year-old Haitian Child with Congenital Adrenal
Hyperplasia
Telcide Billya, Julia von Oettingenb, Guy Van Vlietc,
Jean-Claude Desmanglesd, Risselin Louis Hermionea,
Romain Jean Louisa
aHopital Universitaire de Mirebalais, Mirebalais, Haiti; bMcGill
University Health Center, Montreal, QC, Canada; cCentre
Hospitalier Universitaire de Sainte Justin, Montreal, QC, Canada;
dOur Lady of Lourdes Hospital, Binghampton, New York, USA

Background: Genetic females with congenital adrenal
hyperplasia (CAH) from severe 21-hydroxylase deﬁciency may
be declared at birth as cryptorchid boys. Neonatal salt wasting
leads to early reassignment but in its absence, the condition may
go unrecognized. Case presentation: A term newborn with
non-palpable gonads but a penile urethra was declared as boy.
At 4.8 years, the child presented with sexual precocity. Height was
C2.3 S.D., penile length 9 cm, gonads not palpable, and pubic hair
stage 3. Bone age was 12 years. On ultrasound, no uterus was
identiﬁed and a gonad was described as a testicle. Serum
17-hydroxy-progesterone was 7440 ng/dl, DHEAS 139 mcg/dl,
testosterone 224 ng/dl, LH ! 0.1 and FSH 0.49 mIU/l. Karyotype
analysis is unavailable in Haiti. With a diagnosis of CAH,
treatment with prednisone was started. Thelarche developed 1
year later, progressed to stage M4, followed by monthly urethral
bleedings lasting 3–4 days. Repeat ultrasound at age 6.9 years
showed a pubertal uterus and ovaries. Upon informing the mother,
she stated that she had known all along that her child was ‘female
inside and male outside’, and she did not consider sex
reassignment. Prednisone was discontinued in an attempt to
stop menstruation and reduce breast development. Conclusions:
Term newborns with a male phallus but non-palpable testes
should undergo pelvic ultrasound. While the neonatal uterus,
stimulated by maternal estrogens, should be visible, it may become
hypoplastic from gonadotropin suppression and thus missed in
older genetic females with CAH. When karyotype analysis is
unavailable, the search for a Barr body should be considered;
indeed, our observation has led to this technique being introduced
in Haiti. Late sex reassignment is often unacceptable to the parents
and needs to be viewed in the cultural context. Long-term followup of this patient to adulthood with a focus on psychosexual
development is planned.
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Hematocolpos Revealed by Non-cyclic Lower-back
Pain in a Pre-menarcheal Girl
Nathalie Lya,c, Marianne Jaroussiea, Christèle Kyhenga,
Gianpaolo De Filippoa, Yael Levy-Zaubermanb, Hervé Fernandezb,
Lise Duranteaua,c
aAP-HP,

Hôpitaux Universitaires Paris Sud (Bicêtre), Service de
Médecine des Adolescents, Le Kremlin Bicêtre, France; bAP-HP,
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Background: Hematocolpos is a rare condition in young girls
that can be caused by imperforated hymen or vaginal agenesis. It is
usually diagnosed at early puberty with cyclic abdominal pain and
amenorrhoea. Menarche is usually observed two years after the
start of puberty; sometimes pre-menarcheal bleeding can occur,
ranging from isolated premature menarche to spotting in course of
puberty. In case of imperforated hymen or vaginal anomaly, a premenarcheal uterine bleeding can cause hematocolpos, making
diagnosis difﬁcult. Objective and hypotheses: We describe here
the clinical case of a 12.8 years old teenage girl who experienced
hematocolpos in the course of her puberty. Method: Complete
clinical history, clinical and biological phenotypes were collected.
Results: Patient described recurrent episodes of very intense
lower-back pain that started 3 months before, lasting few hours,
3 days a week, every week. She never had any genital bleeding. She
was Tanner stage III. Abdominal palpation found a pelvic mass.
Vulvar inspection revealed an imperforated and tensed but not
bulging hymen. Ultrasound imaging and magnetic resonance
imaging showed a 45!25 mm uterus without malformation, a
6.5-mm thick endometrium with a 6.4-mm hematometra, 4.8 and
6.0 ml ovaries and no hematosalpinx. A collection of 111!76!
78 mm ﬁlled the vagina. There were two normal kidneys.
Gonadotropins were in the normal range for mid-puberty (FSH
3.73 UI/l, LH 1.22 UI/l, estradiol (E2) 23 pg/ml). The GnRH
hormone test showed ongoing physiologic central puberty.
Surgery (radial hymenotomy) conﬁrmed the diagnosis of
hematocolpos (aspiration of 400 ml of old blood). Additional
hysteroscopy found no uterine or vaginal malformation. Conclusion: Hematocolpos should be considered even with nontypical symptoms in a pre-menarcheal girl, and can be the
consequence of uterine pre-menarcheal bleeding.

P2-P429

Novel AMH and AMHR-II Mutations in Two Egyptian
Families with Persistent Mullerian Duct Syndrome
Inas Mazen, Mona El Gammal, Aya El Aidy, Mohamed Abdel Hamid
National Research Centre, Cairo, Egypt

Background: Anti-Mullerian hormone (AMH) is produced
by Sertoli cells and signals through two transmembrane receptors
(AMHR), speciﬁc type II and type I, leading to regression of
Mullerian ducts (uterus and fallobian tubes) during fetal male sex
differentiation. Mutations of AMH and AMHR-II genes lead to
persistence of Mullerian ducts in males. These conditions are
transmitted in a recessive autosomal pattern and are symptomatic
in 46,XY phenotypic males. Objective and hypotheses: Studying molecular pattern of 46,XY DSD wit persistent mullerian
ducts. Method: The entire coding regions of AMH and AMHR-II
were ampliﬁed by PCR and directly sequenced in both directions.
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Results: Two Egyptian 46,XY DSD patients presented with
bilateral cryptorchidism, otherwise normal male external genitalia,
and both had persistent mullerian ducts. A novel frameshift
mutation in AMH gene was identiﬁed in the ﬁrst patient,
c.203delC (p.L70Cfs*7). On the other hand, sequencing the two
genes in the second patient revealed a novel missense mutation in
AMHR-II gene, c.767AOC(p.H256P). Conclusion: Persistent
mullerian ducts should be included in differential diagnosis of
cryptorchidism.

P2-P430

Study of Genetics of Human Disorders of Sexual
Development. Research Project.
Renata Markosyan
Yerevan State Medical University, Yerevan, Armenia

Disorders of sex development (DSD) are a group of congenital
developmental disorders in which the chromosomal, gonadal, or
anatomical sex is atypical. The clinical diagnosis and management
of DSD are difﬁcult and complex because of the various aetiology
and diverse manifestation. The project ‘Genetics of Human
Disorders of Sexual Development’ is funded by Swiss National
Science Foundation and fulﬁlled by the University of Geneva
Medical School (Switzerland), the Medical Centers from Armenia,
Poland and Ukraine. The goal is to identify mutations underlying
unresolved DSD phenotypes – in novel DSD genes, or regulatory
regions that lead to atypical gene expression. Identiﬁcation of new
genes involved in human sex determination and differentiation is
carried out through exome sequencing and CGH microarray in
parallel. Armenian partner is participating in all stages preceding
the exome sequencing:clinical data collecting (caryotype, family
history, physical examination, ultrasound, hormonal status,
surgery, histology), caryotyping, DNA samplings (proband,
parents, siblings), SRY gene deletion detecting and SRY, SOX9,
WT1, SF1, LHX9, RSPO1, FOXL2, WNT4, DMRT1, DMRT2 genes
Sanger sequencing. During 2 years Armenian part collected 25
DNA samples from 25 DSD cases – 4 patients with 46,XYcomplete
sex reversal and ovarian development, 13 patients with 46XY
partial gonadal disgenesis, 4 patients with ovotestes and and 4 of
46,XX DSD male. We also collected DNA samples from parents.
We expect the research will provide the opportunity to develop new
genetic tests for DSD diagnosis and to improve understanding of
the molecular mechanisms of ovarian and testicular differentiation.
The results on the cohort will be discussed in details.

P2-P431

46XX Male Syndrome
Renata Markosyan
Yerevan State Medical University, Yerevan, Armenia

Background: The XX male syndrome – Testicular Disorder of
Sexual Differentiation (DSD) is a rare condition characterized by

294

a spectrum of clinical presentations, ranging from ambiguous to
normal male genitalia. The project ‘Genetics of Human Disorders
of Sexual Development’ is funded by Swiss National Science
Foundation and fulﬁlled by the University of Geneva Medical
School, the Medical Centers from Armenia, Poland and Ukraine.
The goal is to identify mutations underlying unresolved DSD
phenotypes – in novel DSD genes, or regulatory regions that lead
to atypical gene expression. During 2 years Armenian part
collected four patients with SRY-positive 46,XX. The physical
examination included the measurement of height, potential
gynecomastia and the inspection of external sex organs. Bilateral
volume was calculated as the sum of the volume of both testes.
Serum levels of testosterone and anti-Müllerian hormone (AMH)
were assessed. Genomic DNA from peripheral blood of the
patients using QIAamp DNA Blood Kits was extracted. The three
discrete regions, AZFa, AZFb and AZFc, located on the long arm
of the Y chromosome, were performed by multiplex PCRs
ampliﬁcation. The set of PCR primers for the diagnosis of
microdeletion of the AZFa, AZFb and AZFc region included: sY84,
sY86, sY127, sY134, sY254, sY255, SRY and ZFX/ZFY. Results:
Our research reported that four patients had a female karyotype
but were phenotypically male (46,XX males) and two of them were
twins. They had normal external genitalia and masculinization, all
males were SRY-positive, which translocated on the short arm of X
chromosome, and absent of the spermatogenic factors encoding
gene on Yq, such as AZFa, AZFb and AZFc region in Y
chromosome. Endocrinological data indicated that the patients
had a lower testosterone and a low level of AMH. Conclusion:
Our reports adds cases on the four new 46,XX male individuals
with sex reversal and further veriﬁes the view that the presence of
SRY gene and the absence of major regions in Y chromosome
should lead to the expectance of a completely masculinised
phenotype, abnormal hormone levels and infertility.

P2-P432

45,X/47,XYY Chromosomal Mosaicism as a Cause of
46,XY Disorder of Sex Development
Ahmet Anika, Esma Tugba Kasikcia, Suzan Sahinb, Tolga Unuvara,
Munevver Kaynak Turkmenb
aDepartment of Pediatric Endocrinology, Faculty of Medicine,
Adnan Menderes University, Aydin, Turkey; bDepartment of
Neonatology, Faculty of Medicine, Adnan Menderes University,
Aydin, Turkey

45,X/47,XYY mosaicism is quite rare, and, like 45,X/46,XY, it
can be associated with mixed gonadal dysgenesis, Turner
syndrome or apparently normal male/female phenotype. An
infant aged 16 days, born full-term via spontaneous vaginal
delivery to a 32 year-old G1P1 woman. His pregnancy and
perinatal period were both uncomplicated except for maternal
long QT syndrome. There was third degree cousin consanguinity
between the parents. There was no any virilizing drug use and no
maternal virilization during pregnancy. Physical examination was
normal except for genital examination which revealed a 3.3 cm
phallic structure, with an opening on its ventral side. The labia
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majora were posteriorly fused and rugated, and gonads were 1 ml
and palpable bilaterally. His height was 56 cm, weight 4600 g, and
head circumference 37 cm. His pulse rate was 120/min and blood
pressure 80/50 mmHg. Laboratory examination showed normal
gonadotropin levels consistent with mini-puberty as FSH:
3.9 mIU/ml (N, 1.37–13.5), LH: 6.2 mIU/ml (1.14–8.75) and
total testosteron: 1.8 nmol/l. His serum adrenal androgens were in
normal range (androstenedione: 25.9 ng/dL (normal, 5–45 ng/dl),
17-OH progesterone: 5.1 ng/ml (normal, !10 ng/ml)). There was
no mullerian structure on pelvic ultrasonography. Chromosome
analysis from peripheral blood cells revealed 45,X/47,XYY (80%–
20%, respectively) karyotype. Fluorescence ın situ hybridization
(FISH) revealed a similar karyotype as 45,X (77%)/47,XYY (223%)
in 200 cell. Because of the 45,X/47,XYY karyotype, the patient was
evaluated for Turner syndrome features and no any abnormalities
could not be demonstrated. The patient was reared as male. In
conclusion, karyotype analysis is an important diagnostic tool in
DSD patients. A 45,X/47,XYY mosaicism should be kept in mind
in DSD patients and needs a careful evaluation because of its
phenotypic heterogenity.

by QF-PCR analysis. No mutations of the coding regions and
exon/intron boundaries in SRY and NRD5A1 genes were detected.
Next, MLPA tests are planned (for deletion/duplication screening
in DMRT1, NR5A1, etc.). Laparoscopy for detection and removal
of the dysgenetic gonads is underway. Adequate hormone
replacement therapy was initiated. Conclusion: Management
of patients with DSD should be performed in centres with
adequate diagnostic and therapeutic potential. Exact genetic
diagnosis is not always feasible and new techniques like whole
exome sequencing analysis could be considered for clarifying the
genetic basis in such cases.

P2-P434

Diagnosis, Treatment and Gene Mutation Analysis of
the Case with Steroid 5a-Reductase Type 2 Deﬁciency
Xinyu Ma
Wuhan Medical and Healthcare Center for Women and Children,
Wuhan, China

P2-P433

46,XY Complete Gonadal Dysgenesis with Late
Diagnosis
Vilhelm Mladenova, Silvia Andonovab, Alexey Savovb,
Mari Hachmeriyanc, Ralitza Popovad, Violeta Iotovaa
aFirst Pediatric Clinic, UMHAT “Sveta Marina”, Medical University,
Varna, Bulgaria; bNational Genetic Laboratory, UHOG “Maichin
dom”, Medical University, Soﬁa, Bulgaria; cClinic of Medical
Genetics, UMHAT “Sveta Marina”, Medical University, Varna,
Bulgaria; dClinic of Diagnostic Imaging, UMHAT “Sveta Marina”,
Medical University, Varna, Bulgaria

Background: 46,XY Complete Gonadal Dysgenesis (Swyer
Syndrome) is a rare cause for DSD with incidence z1:80000. It is
characterised by defective formation of the gonads as a result of
structural anomalies in the sex chromosomes or mutations in
speciﬁc genes. In 20% of the patients deletion/mutation in SRY can
be found. Mutations, deletions or duplications in other genes
(NRD5A1, DHH, DAX1, WNT4, DMRT, etc.) are also reported.
The phenotype is completely female and the diagnosis is usually
made at puberty because of primary amenorrhoea. Early diagnosis
is important because of increased tumor risk in the dysgenetic
gonads. Objective and hypotheses: To present a case of Swyer
Syndrome with late diagnosis. Method: We present an 18 y 11 m
old girl. At the age of 16 she was evaluated by a gynecologist
because of primary amenorrhoea and treatment with oral
contraceptive pills was started. At the age of 18 because of poor
treatment results she was consulted by another gynecologist and a
karyotyping was performed. The karyotype was 46,XY with no
signiﬁcant chromosomal rearrangements. The patient was referred
to the multidisciplinary DSD team at our institution. Results:
Hormonal investigations revealed hypergonadotropic hypogonadism and low levels of AMH and InhB. On US and MRI hypoplastic
uterus was found. The presence of Y-chromosome was conﬁrmed
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Background: To explore the reason of children on the 46,XY
DSD. Objective and hypotheses: To analyze the clinical
characteristics, diagnosis and management of a case with steroid
5a-reductase type 2 deﬁciency (SRD5A2) and perform related
gene mutation analysis with a view to raising awareness of this
disease. Method: A 2 year old 5 months child came with abnomal
vulval shape. Karyotype was analyzed by chromosome cultivation.
GnRH and HCG stimulation test were measured. Bone age
assessment, MRI and pelvic ultrasonography including uterus and
ovary were performed for this patient. The nucleotide sequencing
of the SRD5A2, SRY and AR gene was determined by the dideoxy
chain termination method. The same gene mutations of SRD5A2
were detected in the patient’s parents. 2% DHT gel was used for
external application. Results: The karyotypes analysis revealed
46,XY karyotype. The level of AMH was 22.97 ng/ml and Inhibin
B was 274.4 pg/ml. The LH and FSH were 0.07 mIU/ml and
0.39 mIU/ml respectively. The peak of LH and FSH were
1.39 mIU/ml and 2.63 mIU/ml respectively 30 min after GnRH
stimulation. And the ratio of T to DHT was 51.72. MRI of pelvis
revealed uterus and bilateral ovarian-like structures were not
visualized. Two ovate isoecho masses which were considered to be
testicular tissue with clear boundary were visualized through
ultrasound. One with bore diameters of 17.3!8.7 mm was
detected in the left labia minora and the other one with bore
diameters 15.5!7.4 mm was under the right groin. A negative
result from the SRY gene and AR gene mutation analysis of the
leukocyte DNA was obtained only from the patient and positive
results from SRD5A2 gene mutation were obtained from all
members of the family. The length of penis grew up 2 cm after
4 months when treated with 2% DHT gel in its root skin.
Conclusion: The diagonosis of SRD5A2 was mainly based on the
elevated ratio of T to DHT. The detection of pathogenic mutation
of SRD5A2 was helpful for conﬁrming the case. And it need to be
differentiated from CAIS. The external application with 2% DHT
gel revealed a good curative effect.
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P2-P435

An Infant with 49XXXXY Syndrome: A Case Report
from Sri Lanka
Navoda Atapattua, Chaminda Liyanageb, Chamidri Naotunnaa
aLady Ridgewy Hospital, Colombo, Sri Lanka; bProvincial Genaral
Hospital, Badulla, Sri Lanka

Introduction: 49XXXXY syndrome is the rarest X chromosome aneuploidy with an approximate incidence of 1: 85 000–
100 000 male births. The classic triad of symptoms include mental
retardation, hypogonadism and radioulnar synostosis along with
congenital heart diseases; Patent Ductus Arteriosus being the
commonest defect reported, Distinct facial features, skeletal
defects, cerebral and renal defects. To the best of our knowledge
this is the ﬁrst reported case of 49XXXXY syndrome in Sri Lanka.
Case presentation: This, day 10 old neonate who was born in a
tertiary care center was referred to the paediatric Endocrinology
unit of Lady Ridgeway due to detection of ambiguous genitalia at
birth. He was the ﬁrst child born to non consanguineous healthy
parents. His 31 years old mother had an uncomplicated antenatal
period with normal ultra sound scans. He was born at term via
normal vaginal delivery with a birth weight of 2.385 kg. The baby
sucked well and did not observed any hypoglycaemia or alteration
in basic biochemical investigations. On examination child had
hypertelorism, upslanting palpebral ﬁssures, ﬂat occiput and mild
webbing of neck. System examination was normal. Genitalia
examination revealed biﬁd scrotum, perineal urethra, 2 cm phallus
and bilateral testis in situ. The hormonal analysis including
DHEAS, Testosterone and 17-OHP levels were normal except for
an elevated level of FSH indicating gonadal dysgenesis. USS
abdomen detected testis located at bilateral inguinal canal and no
mullerian structures were visible. Echocardiography showed a
small patent foramen ovale with otherwise normal heart.
Chromosome analysis turned out to be 49XXXXY syndrome.
Conclusion: Knowing the associations of 49XXXXY syndrome,
diagnosing this syndrome in this child with ambiguous genitalia is
beneﬁcial as a multidisciplinary approach can made for further
management to ensure quality of life.

P2-P436

Mixed Gonadal Disgenesia: Patients of Instituto da
Criança, HC-FMUSP
Marianna Ferreira, Claudia Pinheiro, Edjane Queiroz,
Nathalia Brigatti, Simone Ito, Leandra Steinmetz, Louise Cominato,
Nuvarte Setian, Vae Dichtchekenian, Hamilton Menezes Filho, Thais
Della Manna, Durval Damiani
Instituto Da Criança Do Hospital Das Clinicas Da Faculdade De
Medicina Da Usp, Sao Paulo, SP, Brazil

Background: Mixed gonadal dysgenesis (MGD) is a heterogeneous group of gonadal, chromosomal and phenotypic
abnormalities. The diagnosis is based on the presence of testicular
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tissue and streak. Objective and hypotheses: Casuistics
description of patients with MGD in our hospital. Method: A
retrospective analysis of medical records. Results: We studied 15
patients. The age at ﬁrst visit ranged from two weeks to 14.1 years,
mean 19.9 months. Birth weights ranged from 1705 to 3400 g.
Seven patients had no deﬁnite sex at ﬁrst visit, four were female
and four male. Of these, one patient was created in female sex.
Among those of indeterminate sex, six were created as females and
one as male. The karyotypes were: 45,X/46,XY in ﬁve patients,
45,X/46,XCmarY in two patients, in addition to other
mosaiscismos. The presence of Mullerian derivatives was reported
in 14 patients. Upon examination of the external genitalia, 14
patients had perineal urethra. Falus size ranged between 1.5 and
3 cm, with presence of palpable gonads in four patients. The
average response of testosterone after hCG stimulation was
409.5 ng/dl. Conclusion: The DGM should be considered
among the etiologies of genital ambiguity, despite the rare
occurrence.

P2-P437

Primary Amenorrhea as Alarm Manifestation in a
Oligosymptomatic Girl with Xq Deletion and Turner
Syndrome
Maria Francesca Messina, Rosi Civa, Domenico Corica,
Jessica Trombatore, Simona Santucci, Filippo De Luca
Department of Pediatrics, University of Messina, Messina, Italy

Background: Turner syndrome (TS) affects about one in 2500
liveborn females. It results from the loss of all or part of
X-chromosome and has a variable phenotype. The classical form is
characterised by short stature, skeletal abnormalities, lymphedema, renal and cardiac anomalies, webbed neck, peculiar
neurocognitive proﬁle and gonadal dysgenesis. While loss of up
to 2/3 of the X chromosome short arm is compatible with normal
fertility, chromosome deletions involving Xq are often associated
with abnormalities of menstrual cycles and fertility. A large critical
region for normal ovarian function has been located between Xq13
and Xq28 and deletions in these regions have been reported in
women with premature ovarian failure. Case report: We present
the case of a 17-year old girl who was referred to our Unit of
Pediatric Endocrinology for primary amenorrhea. On physical
examination showed: height 143.8 cm (K2.9 SDS), maternal
height 147.0 cm (K2.5 SDS), mid-parental height 151.2 cm (K2.0
SDS), BMI 18.5, sitting height/height Z0.528, Tanner stage B5, P5,
no dysmorphic features. Laboratory investigation showed elevated
levels of FSH (237 mIU/ml) and LH (111 mIU/ml), low levels of
estradiol (!5 pg/ml) and Inhibin B (3.7 pg/ml) and pelvic
ultrasound showed infantile uterus (longitudinal diameter 36
mm) and small ovaries (1 cc) without follicles. Although clinical
phenotype was not typical of TS we performed a karyotype
analysis that pointed out a large Xq deletion: 46,X del (Xq1.2). The
investigation were completed, and all autoimmune diseases as well
as renal and cardiac malformations were excluded. Replacement
treatment with estroprogestins was started. Conclusion: Our case
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conﬁrms that TS patients with large deletions of Xq may exhibit a
mild phenotypic expression, characterised by only menstrual
disorders and short stature.

P2-P439

17 Alpha Hydroxylase, 17–20 Lyase Deﬁciency, a Case
with Hypocalcemic Symptoms
Emine Demet Akbas, Esra Doger, Aylin Kilinc Ugurlu, Aysun Bideci,
Orhun Camurdan, Peyami Cinaz
Gazi University Faculty of Medicine, Ankara, Turkey

P2-P438

Hypogonadotropic Hypogonadism in a Patient with
Vanishing Testis Syndrome – Case Report
Zsuzsanna Szantoa, Annamaria Nagyb, Monica Beldeanb,
Igor Calanceac, Imre Zoltan Kund
aDepartment

of Endocrinology, University of Medicine and
Pharmacy, Tirgu Mures, Romania; bClinical Department of
Endocrinology, Clinical Hospital Mures County, Tirgu Mures,
Romania; cMedical Center Nova Vita Hospital, Tirgu Mures,
Romania; dDoctoral School of University of Medicine and
Pharmacy, Tirgu Mures, Romania

Vanishing testis syndrome leads to hypergonadotropic hypogonadism. We report the case of a 28-years-old patient, who was
diagnosed with bilateral cryptorchidism and phymosis at birth. At
one, three and seven years-of-age orchidopexy was unsuccessfull
to ﬁnd testicular tissue. Meanwhile one cure of human chorionic
gonadotropin (hCG) therapy was applied, without success.
Endocrine investigation was continued just in 2011, at 24 yearsof-age, when infantile external male genitalia without male
secondary sexual characters were recorded. Surprisingly, low free
testosterone level (1.64 pg/ml, normal: 5.5–42) with very reduced
LH (0.13 mIU/ml) and FSH (0.7 mIU/ml) were detected, with
normal hypothalamic-pituitary system on MRI. Abdominal and
pelvic MRI detected hypoplastic prostate and seminal vesicles, the
gonads were not found. The karyotype is 46,XY. Because of a
reduced compliance the boy returned to endocrinology evaluation
just in February 2016 with intense hypogastric pain. The urological
exam diagnosed a severe phymosis with chronic incomplete
urinary retention and frequent urinary infections. After circumcision was performed, urinary complains ceased. Hormonal
assessment: TSH: 1.23 mIU/l, free-T4: 1.10 ng/dl (0.7–1.48),
basic morning cortisolaemia: 12.8 mg/dl, PRL: 5.46 ng/ml, LH:
0.03 mIU/ml, FSH: 0.13 mIU/ml, Total testosterone: 37.3 ng/ml
(142.39–923.1), Free-testosterone: 0.15 ng/ml, SHBG: 20.8 nmol/l
(13.5–71.4), DHEAS: 370.5 mg/dl (167.9–591.9), Androstenedione
(1.92 ng/ml, normal: 0.6–3.1), AMH: 2 ng/ml (1.43–11.6).
Repeated total testosterone (0.26 ng/ml, normal: 2.41–8.27) and
dihydrotestosterone (DHT: 67 ng/l, normal: 250–1000) at baseline
were almost undetectable, without any response to hCG
stimulation (1500 IU/m 2 ): stimulated total testosterone
0.30 ng/ml and DHT 61 ng/l. This conﬁrmed a bilateral anorchia,
but associated with hypogonadotropic hypogonadism.
Replacement therapy with testosterone undecanoate im. was
recommended. Conclusion: We report a case with bilateral
anorchia associated with deﬁcient secretion of gonadotropines.
The occasional coexistence of correlation of these two etiologies
need to be studied, in the literature have not been reported
such case.
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17 alpha hydroxylase, 17–20 lyase deﬁciency is an autosomal
recessive inherited congenital adrenal hyperplasia type which
is due to mutation in CYP17A1 gene and characterized with
adrenal and gonadal sex steroid deﬁciency, delayed puberty in
girls, XY sex development disorder in boys and hypergonadotrophic hypogonadism in both gender. Case: 15 year old girl
referred to our clinic with vomiting, fatigue and muscle spasms. In
her physical examination weight was 25–50 centile, height was 75–
90 centile, The patient’s blood pressure was 120/70 mmHg, Her
breast development was at Tanner stage 1. The bone age was
determined 11 years. There was no axillary or pubic hair. The
patients laboratory results were glucose: 98 mg/dl K: 2.1 mEq/l,
Na: 142 mEq/l, Ca: 9.3 mg/dl, iCa: 0.94 mmol/l (1.16–
1.34 mmol/l), FSH: 59.2 mIU/ml, LH: 64.4 mIU/, E2: !5 pg/ml,
total testosterone: !0.025 ng/dl, cortisol: 4.59 mg/dl, ACTH:
129 pg/ml, renin: 2.05 ng/ml per h (0.98–4.18), aldosterone:
11.01 ng/dl (4–48 ng/dl), 17 OH progesterone: 0.43 ng/ml,
DHEA-S: 1.4 mg/dl, TSH: 0.61 mIU/mL, free T4: 1.49 ng/dl,
prolactin: 13.79 ng/ml, progesterone: 2.79 ng/ml, 11 deoksikortisol: 0.81 ng/ml), the blood gases examination results were ph: 7.60,
HCO3: 37.3 mmol/l, PCO2: 57.1 mmHg, and base excess: 14.
In the suprapubic ultrasonography of the patient, there were no
mullerian or wolﬁan duct. Karyotype was 46XY and SRY(C).
Treatment with hydrocortisone at a dose of 15 mg/m2 per day was
started. Hormone replacement therapy and laparoscopic gonad
examnination was planned. We are waitig for genetic examination
result about 17 alpha hydroxylase, 17–20 lyase deﬁciency.
Discussion: 17 alpha hydroxylase, 17–20 lyase deﬁciency is a rare
congenital adrenal hyperplasia type which presents with hypertension, hypokalemia and hypogonadism. But this case was referred
our clinic with hypocalcemic symptoms due to metabolic alkalosis.

P2-P440

An Uncommon Case of Adolescent with POF
Sara Queirolo, Piero Balice
Pediatric Endocrinology and Diabetes Unit, Pediatric Department,
Bellinzona-Lugano, Switzerland

Background: Premature ovarian failure (POF) is uncommon
in pediatrics and when occurs during the adolescence is typically
iatrogenic or due to chromosomal anomaly. Also many genes have
been identiﬁed that contribute to the development of POF, and
most of these mutations are extremely rare. Objective: We
describe a case of 15 years old female presented short stature and
secondary amenorrhea, after a normal puberty but without peak
height velocity. She was well being with no history of illness, drugs
or radiation and no family history of ovarian insufﬁciency.
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Results: Clinically besides short stature (K2 SDS), we highlighted
an involution of secondary sexual characteristics with very small
mammary gland (4 cm). Laboratory ﬁndings revealed eleveted
gonadotropins (LH 65 U/l, FSH 185 U/l) conﬁrmed by LHRH test
(peak LH O250 U/l, peak FSH O200 U/l) that allowed to
diagnose an hypergonadotropic hypogonadism. Kariotype was
normal and adrenal and ovaries antibodies were negative. Pelvic
imaging by tras-abdominal ultrasound and MRI showed a very
small ovaries and uterus. We started with estrogen replacement
therapy, until the dose of 10 mg/die. She had regular mestrual
bleending and an adult development of uterus and mammary
gland. She received a GH replacement therapy to improve the ﬁnal
height and she catch her target height. Nevertheless the last
abdominal MRI failed to identify the ovaries. Conclusion:
Probably a genetic etiology, maybe a gonadotropic receptor
dysfunction, is implicated but the certain cause still remain not
known.

P2-P441

Trisomy 9 Syndrome in an Infant with Ambiguous
Genitalia
Parastoo Rostami a,b,c,d,e
aMaryam Nakhaeimoghadam, Tehran, Iran; bArya Sotoudeh,
Tehran, Iran; cReihaneh Mohsenipour, Tehran, Iran; dNima Rezaei,
Tehran, Iran; eParastoo Rostami, Tehran, Iran

The pericentric inversion of Chromosome 9 is one of the most
common chromosomal abnormalities, which could be associated
with various manifestations in some cases. Herein, a patient is
presented with ambiguous genitalia that karyotyping revealed 9
inv (p12q13). Trisomy 9 syndrome could be considered in the list
of differential diagnosis of those with ambiguous genitalia, while
chromosomal karyotype and culture could be recommended in
children with ambiguous genitalia. Keywords: trisomy 9,
chromosomal structural abnormalities, ambiguous genitalia.

placental genes relates to gestational diabetes, preeclampsia and
prematurity. However, the epigenetic mechanisms underlying fetal
growth restraint in uncomplicated pregnancies remain unknown.
Objective and hypotheses: We aimed at identifying new
candidate genes related to fetal growth, by assessing DNA
methylation proﬁling in placenta and cord blood -as well as
expression levels of differentially methylated genes- in newborns
born appropiate- (AGA) or small-for-gestational-age (SGA).
Method: Placentas and cord blood samples were collected from
uncomplicated pregnancies delivering term AGA (birthweight,
between K1.1 and 1.1 S.D.; nZ30) or SGA (birthweight, !K2
S.D.; nZ21) newborns. Placental methylation proﬁling was
performed using Agilent DNA Methylation array design to detect
CpG sites located within promoter regions of 14.475 genes. Results
were validated by bisulﬁte pyrosequencing (BSP). Differentially
methylated genes (nZ39, all P!0.009) were also analyzed in cord
blood by BSP. Placental and cord blood expression of four out of
such 39 genes was assessed by real-time PCR. Body composition
was assessed by absorptiometry at age 15 days. Results: SLC13A5,
NKX6-1 and ATG2B -related to hepatic steatosis, insulin
production and autophagy – were hypermethylated in placenta
and cord blood from SGA newborns (PZ0.02 to P!0.0001 vs
AGA), whereas GPR120 – related to free fatty acid regulation –
was hypomethylated in placenta (PZ0.0006) and hypermethylated in cord blood (P!0.0001). Expression levels of these genes
were opposite to their methylation status. Both methylation and
expression levels in placenta and in cord blood correlated with
birthweight and with total and abdominal fat at age 15 days.
Conclusion: Epigenetic modiﬁcations of genes involved in the
regulation of energy metabolism in placenta and in cord blood
contribute to explain fetal growth restraint and postnatal fat mass
gain in SGA newborns from uncomplicated pregnancies.

P1-P443
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Placental and Cord Blood DNA Methylation Proﬁling
in Small-for-Gestational-Age Newborns from
Uncomplicated Pregnancies: Relationship to Prenatal
Growth and Postnatal Body Composition
Marta Dı́aza,b, Cristina Garcı́aa, Giorgia Sebastiania,b,
Francesc Garcı́aa, Abel López-Bermejoc,d, Lourdes Ibáñeza,b
aInstitut de Recerca Pediàtrica Hospital Sant Joan de Déu, Barcelona,
Spain; bCIBER de Diabetes y Enfermedades Metabólicas Asociadas,
ISCIII, Madrid, Spain; cEndocrinology Unit Hospital Dr. Josep
Trueta, Girona, Spain; dInstitut de Girona de Recerca Biomédica,
Girona, Spain

Background: Fetal growth is partly regulated by epigenetic
factors, such as DNA methylation. Altered methylation status in
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The Collapse of the BDNF/POMC System in the
Hypothalamus is Responsible for the Extreme Obesity
with Hyperphagia Observed in Female Heterozygous
MeCP2 Null Mice
Shota Fukuharaa, Hisakazu Nakajimaa, Kazuki Kodoa, Ikuyo Itoha,
Keiichi Shigeharaa, Masaharu Morotoa, Satoru Sugimotoa, Jun Moria,
Kitaro Kosakaa,b, Masafumi Morimotoa, Hajime Hosoia
aMedical Science Kyoto Prefectural University of Medicine, Kyoto,
Japan; bSaiseikai Kyoto Hospital, Kyoto, Japan

Objective and hypotheses: The aim was to elucidate the
mechanism underlying the extreme obesity observed in female
heterozygous MeCP2 null mice fed a high-fat diet. Method: We
examined the molecular biology and physiology of female
heterozygous MeCP2 null mice (Mecp2tm1.1Bird/J, MeCP2C/K
mice) fed a high-fat diet (HFD) for 12 weeks since 4 weeks of age
using analytical tools. C57/BL6 mice were used as controls.
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Results: MeCP2C/K mice fed with HFD (MeCP2C/K CHFD
mice) showed extreme obesity with hyperphagia since 7 weeks of
age. However, O2 consumption and locomotor activity was not
different between the MeCP2C/KCHFD mice and the controls
fed a HFD (HFD mice). The amount of subcutaneous and visceral
white adipose tissue was higher in the MeCP2C/KCHFD mice
than in the HFD mice. Further, UCP1 mRNA and PGC1a mRNA
expression in the brown adipose tissues was not different between
the two groups. Serum leptin was higher in the MeCP2C/KCHFD
mice than in the HFD mice. A dietary preference test revealed that
the MeCP2C/KCHFD mice greatly preferred HFD than the HFD
mice. AgRP mRNA and Ghrelin mRNA expression in the
hypothalamus was higher in the MeCP2C/KCHFD mice than
in the HFD mice. POMC mRNA expression in the hypothalamus
was lower in the MeCP2C/KCHFD mice than in the HFD mice.
Interestingly, mRNA and protein levels of BDNF in the hypothalamus were upregulated in the HFD mice, but downregulated in
the MeCP2C/KCHFD mice. In addition, the phosphorylation of
JAK2/STAT3 and Foxo1/AMPK in the hypothalamus was similar
between the two groups. Conclusion: The collapse of the
BDNF/POMC system in the hypothalamus could lead to extreme
obesity with hyperphagia in the MeCP2C/KCHFD mice.
Epigenetic pathogenesis rather than disturbances in cell signaling
appears to be the mechanism underlying the hyperphagia with
leptin resistance observed in the MeCP2C/KCHFD mice.

IR, glucose intolerance and hepatic steatosis with aging. To gain
insight about the mechanisms that lead to IR and steatosis, we
performed gene expression proﬁling (Affymetrix) in livers from
Control and ON Mice. Results: Gene expression proﬁling
uncovered that the Ontology with highest signiﬁcance was the
Lipid Biosynthetic Pathway. Strikingly, Mogat1 ranked with
highest signiﬁcance in this list. We conﬁrmed Mogat1 up-regulation in liver samples from 4–6 month old ON mice. Importantly,
Mogat1 was already elevated in livers of lactating 15-day-old ON
mice. Furthermore we found no changes on other pathways that
could contribute to lipid synthesis and storage in the liver
(synthesis de novo, oxidation or VLDL transport). Mogat1
catalyzes the conversion of Monoacylglycerol to DAG, which
activates PKC3 that in turn contributes to IR. In agreement, we
found that Mogat1 over expression resulted in DAG hepatic
accumulation and higher PKC3 activation in ON mice.
Conclusion: Mogat1 might be a key player in the development
of IR and hepatic steatosis. Therefore, targeting MGAT activity in
the liver might be a novel potential strategy to improve hepatic
insulin sensitivity.

P1-P445

The Impact of Activating PIK3CA Mutations and PTEN
Haploinsufﬁciency on Human Adipocyte Phenotype
and Biology
P1-P444

Neonatal Overfeeding Alters Hepatic Insulin
Sensitivity During Lactation and Leads to Long-term
Insulin Resistance and Fatty Liver in Mice: Key Role of
Mogat1
Marta Ramon-Krauela, Thais Pentinata, Judith Cebriàa, Maria Vilàa,
Ricky Pérez-Wienesea, Susana Kalkob, Uwe Tietgec, Torsten Ploschc,
Ruben Diaza, Josep Jimenez-Chillarona
aHospital Sant Joan de Déu, Barcelona, Spain; bHospital
Clı́nic-IDIBAPS, Barcelona, Spain; cGroningen University,
Groningen, The Netherlands

Background: Excessive energy intake and rapid weight gain
early in life are associated with obesity, type 2 diabetes, hepatic
steatosis and other features of the metabolic syndrome. The
monoacylglycerol acyltransferase (MGAT) is an enzyme involved
in an alternative pathway for triglyceride (TAG) synthesis and
storage. It has been recently proposed to have potential implications
in the pathogenesis of hepatic insulin resistance (IR). Objective:
To understand the mechanisms that contribute to i) the
development of early IR and ii) the long-term programming of
metabolic disease in a mouse model of childhood obesity.
Method: Here we used a mouse model of model of neonatal
overnutrition (ON) and accelerated growth that develops obesity,

55th Annual Meeting of the ESPE

Franziska Kässnera, Norman Händela,b, Jenny Leiperta,b, Tina Sauera,
Franziska Wilhelma,b, Kathrin Landgrafa,b, Wieland Kiessa,
Antje Körnera,b, Antje Gartena
aDepartment of Woman and Child Health, Hospital for Children
and Adolescents, Center for Pediatric Research, University Hospital
Leipzig, Leipzig, Germany; bLeipzig University Medical Center, IFB
Adiposity Diseases Leipzig, Leipzig, Germany

Background: The phosphatase and tensin homolog (PTEN)
/phosphatidylinositol-3-kinase (PI3K)/AKT signaling pathway is
central for cell cycle control, differentiation, migration, and
metabolism. Unrestricted growth of adipose tissue in particular
is frequently seen in humans with germline PTEN and mosaic
activating PIK3CA mutations, respectively. Objective and
hypotheses: We assume that adipocytes from affected tissue
show hyperproliferation and modiﬁed differentiation ultimately
leading to adipose tissue overgrowth. We aimed to study
preadipocytes in vitro, which were derived from affected regions
of pediatric mutation carriers. Moreover, we established a PTEN
knockdown in SGBS preadipocytes to mimic hyperactive
PI3K/AKT signaling. Method: We used parafﬁn embedded
lipoma tissue samples for histological analysis. Size of adipocytes
was measured using automated image analysis. After cell culturing
of mutant preadipocytes, AKT- and p70S6-kinase phosphorylation
was determined by western blot analysis. Oil-Red-O-staining of
cellular lipids was followed by a photometric quantiﬁcation. Gene
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expression was analyzed using qRT-PCR. PTEN knockdown was
performed using siRNA. Results: Adipocytes from PTEN or
PIK3CA mutation carriers (nZ6) were found to be signiﬁcantly
larger compared to controls (nZ5). Contrary to expectation, cell
proliferation was not enhanced, despite higher basal AKT (Ser473)
and p70S6-kinase phosphorylation. We found an increase of lipid
accumulation and PPAR-gamma mRNA expression in PIK3CA
mutant adipocytes during differentiation, which was absent in
PTEN mutant or PTEN knockdown adipocytes. Conclusion:
Mutations in PTEN or PIK3CA lead to hypertrophic adipocytes
with constitutive phosphorylation of AKT, but no increase of
proliferation.

However, DNA analysis of the leptin gene did not conﬁrm causal
mutations. Conclusion: In our sample selected for severe early
onset childhood obesity, we did not identify leptin gene mutations
leading to decreased proportion of bioactive leptin.

P1-P447

Neonatal Overnutrition Causes Sex and Age
Dependant Long-Term Effects on Body Weight, Body
Composition and Serum Triglyceride and Free Fatty
Acid Levels
P1-P446

Bioinactive Leptin is not Frequently Detected in
Severe Early Onset Childhood Obesity
Juraj Stanı́ka,b, Jürgen Kratzschc, Kathrin Scheuermanna,d,
Daniela Gašperı́kováe, Wieland Kiessa, Antje Körnera,d
aPediatric Research Center, University Hospital for Children and
Adolescents, University of Leipzig, Leipzig, Germany; bFirst
Department of Pediatrics, Medical Faculty at Comenius University,
Bratislava, Slovakia; cInstitute of Biochemistry, Molecular Biochemistry, University of Leipzig, Leipzig, Germany; dLeipzig
University Medical Center, IFB Adiposity Diseases, Leipzig,
Germany; eDIABGENE Laboratory, Institute of Experimental
Endocrinology, Biomedical Research Center SAS, Bratislava,
Slovakia

Background: Rodent models of leptin inactivity show
progressive obesity due to exaggerated food intake. In humans,
only rare monogenic cases of leptin deﬁciency and almost absent
circulating leptin levels have been identiﬁed. Recently, two cases of
children with early onset massive obesity due to biofunctionally
inactive leptin in the face of normal total levels have been
identiﬁed. Objective and hypotheses: Here we aimed to identify
leptin inactivity in obese children through decreased proportion of
bioactive leptin. Method: Seventy probands with severe earlyonset non-syndromic obesity (age of obesity onset !3 years and
BMI SDS O3 SDS at the age of 1–4 years) were selected from a
large Leipzig childhood obesity cohort (nZ1377) for the leptin
measurement. Serum concentrations of whole and bioactive leptin
were measured with enzyme-linked immunosorbent assays.
Proportion of bioactive leptin was evaluated as percentage from
the whole leptin levels. Sanger sequencing of the leptin gene was
performed in probands with proportion of bioleptin !90%.
Results: In 70 selected probands the mean levels of bioactive and
whole leptin were 37.4G24.1 ng/ml, and 32.0G20.6 ng/ml,
respectively. The corresponding proportion of bioactive leptin
was 122.3G26.2% (47.5–188.3%). We identiﬁed ﬁve probands
suspicious for impaired leptin activity (bioactive leptin !90%).
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Pilar Argente-Arizóna,b, Francisca Dı́azc, Esther Fuente-Martı́na,b,
Julie Ann Chowena,c, Jesús Argentea,b
aHospital Infantil Universitario Niño Jesús, Department of
Endocrinology, Madrid, Spain; bUniversity Autónoma of Madrid,
Madrid, Spain; cCentro de Investigación Biomédica en Red (CIBER)
de la Fisiopatologı́a de la Obesidad y Nutrición (CIBEROBN),
Madrid, Spain

Background: Neonatal over-nutrition (NON) can increase the
propensity to become overweight and develop associated
metabolic disturbances in later life. Moreover, some of these
long-term effects are sexually dimorphic. Objective and
hypotheses: We aimed to determine how NON affects body
weight (BW), body composition and triglyceride (TG) and nonesteriﬁed fatty acids (NEFA) levels. We hypothesized that the
effects would be both age and sex dependant. Method: At birth,
Wistar rats were organized into litters of four (NON) or 12 (CT)
pups (equal number males (M)/females (F)) and killed on
postnatal days (P) 10, 50 or 150. BW, subcutaneous adipose tissue
(SCAT) and visceral adipose tissue (VAT) mass and serum levels of
TG and NEFA were measured. Results: At P10, BW was greater in
NON rats of both sexes (P!0.0001), continuing until approximately P50. This effect on BW then dissipated and reappeared at
P90, but only in M (P!0.0001). At P10 and until weaning (P21)
SCAT was increased by NON, with F more affected than M
(P!0.0001). At P150, NON M again had increased SCAT. At
weaning NON increased VAT (P!0.001) and M had more VAT
than F (P!0.0001). Serum levels of TG were unaffected by NON
at P10 and P50, but were increased at P150, with NON M having
higher levels than NON F (P!0.03). Serum NEFA levels were
unchanged at PND10. At P50, NON F had lower levels than CT F
and NON M, while NON M tended to have increased NEFA levels
compared to CT M. At P150, NEFA were increased in NON M
compared to CT M (P!0.05). Conclusions: i) Early over
nutrition affects males and females differently, even prepubertally.
ii) The long-term effects of neonatal overnutrition are both age and
sex dependant. iii) Neonatal overnutrition could possibly affect the
aging of metabolic homeostasis.
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Laparoscopic sleeve gastrectomy in adolescents
with morbid and dynamic obesity. A controlled
monocentric study.
Gianpaolo De Filippoa,c, Guillaume Pourcherb, Anne Laure Castellc,
Christèle Kyhenga, Pierre Bougnèresc
aAdolescent Medicine, AP-HP, Hôpitaux Universitaires Paris Sud,
Bicêtre, France, bSurgery, AP-HP, Hôpitaux Universitaires Paris Sud,
Béclère, France, cPediatric Endocrinology, AP-HP, Hôpitaux
Universitaires Paris Sud, Bicêtre, France

Background: Following years of dietary and lifestyle
intervention (DLI) as the only therapeutic option, reports of
bariatric surgery are emerging in adolescents with morbid obesity.
We present herein preliminary results of our 4-yr sleeve
gastrectomy study. Objectives and hypotheses: To compare
the effects of laparoscopic sleeve gastrectomy (LSG) and intensive
DLI in adolescents with morbid obesity (ie BMI O4 DS) and
extremely active weight gain (i.e. O0.6 kg/month). Patients: 45
patients (mean age 17.3G1.6 years, BMI 45.5G8.4; z-score 4.6G
0.8) underwent LSG and were followed for 25G12 months (6–48
months) while a control group of 100 patients received intensive
DLI (mean age 15.5G1.9 years; BMI 38G4; z-score C4.4G0.6).
LSG was systematically preceded by a 12-month period of
intensive DLI. Insulin resistance (IR) was estimated using
HOMA-IR. Results: Patients who underwent LSG lost 33.2G
8.2% of their initial body weight (98G2% of excess body weight)
i.e. a total of 40.4G5 kg over the whole period of observation:
29.6G8.7% one year post-surgery (K3G0.6 kg/mo); 30.2G6.5%
at the end of the 2nd year (K0.6G0.2 kg/month) and 33.3%
(K0.41G0.2 kg/month) at the end of the 3rd year. In comparison,
the control group lost little weight (0.5G0.3 kg/month) and only
in the 1st year, a rate observed in patients the year before LSG
(0.6G0.4 kg/month) and after the 1st post-surgical year. Durable
improvement of IR, glucose tolerance, serum lipids, arterial
pressure, QoL were observed in all patients following LSG, but did
not correlate with the magnitude of weight loss. Conclusion:
While classical LDI had almost no effect on severe obesity in
morbidly obese adolescents, preliminary results support important
and durable beneﬁts of LSG.

P1-P449

Efﬁcacy, Safety and Metabolic Effects of Carbohydrate
Restriction in the Treatment of Obese Adolescents
Gabriel Á Martos-Morenoa,b, Rocı́o González-Leala, Jesús Argentea,b
aDepartment of Endocrinology, Hospital Infantil Universitario Niño
Jesús, Instituto de Investigación Sanitaria La Princesa, Department
of Pediatrics, Universidad Autónoma de Madrid, Madrid, Spain;
bCIBER Fisiopatologı́a de la Obesidad y Nutrición, Instituto de Salud
Carlos III, Madrid, Spain

Background: Dietary carbohydrate restriction in the treatment of obese adolescents could cause a substantial shift in the
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substrates used as an energy source, inducing changes on body
composition and metabolism, but experience in this age range is
limited. Objective: We assessed the inﬂuence of 6 months of
dietary carbohydrate restriction on body composition and lipid
and carbohydrate metabolism in obese adolescents. Method:
Thirty-six (15.8G1.5 years; 22 girls/14 boys) obese (C4.72G2.80
BMI-SDS) Caucasian adolescents were recruited and analyzed
monthly. Two nutritional interventions with similar caloric
content (1500 kcal/day) were compared: limited carbohydrates
(CH-L, nZ19, 10% carbohydrates for 4 months and 30% later) vs.
unrestricted carbohydrate diet (CH-N, nZ17, 52%
carbohydrates). Patients were studied at recruitment (R) and
after 3 (3M) and 6 months (6M). BMI, body composition (BIA,
Tanitaw BC-420MA), glycemia, insulinemia, HOMA, lipid proﬁle,
uric acid and serum 25[OH]vitamin-D levels were recorded.
Results: Both groups reduced their BMI-SDS at 6M (P!0.001),
with this being greater in the CH-L group (K1.70G0.98 vs
K0.80G1.09 in the CH-N; P!0.05) due to a larger reduction in
the ﬁrst 3 months (K1.41G0.71 vs. K0.62G0.78 in the CH-N;
P!0.001) as the BMI-SDS evolution between 3 and 6 months was
similar. This loss in BMI was due to a decrease in fat mass.
A transient rise in uricemia was observed in the CH-L group at 3M
(P!0.01), which normalized at 6M. HOMA improved exclusively
in the CH-L group at 6M (K1.75G1.48 vs. C0.15G1.25 in
CH-N; P!0.001). No signiﬁcant differences within or between
groups were observed in the evolution of the lipid proﬁle, but both
groups showed an increase in vitamin-D levels at 6M after weight
loss (P!0.001). Conclusion: Diet carbohydrate restriction results
in a more intense weight reduction and insulin resistance
improvement in obese adolescentes after 6 months of treatment.

P1-P450

Severe Hypertriglyceridemia in Pediatric Oncology
Patient
Gema Graua, Nancy Portilloa, Ricardo López Almarazb,
Aizpea Echebarriab, Rosa Adánb, Amaia Rodrigueza, Amaia Velaa,
Itziar Astigarragab, Itxaso Ricaa
aCruces University Hospital, Pediatric Endocrinology, Barakaldo,
Vizcaya, Spain; bCruces University Hospital. Pediatric Oncology,
Barakaldo, Vizcaya, Spain

Background: Severe Hypertriglyceridemia (HTG) deﬁned as
triglycerides (TG) in blood plasma higher than 1000 mg/dl is a
rare condition in childhood. Its causes are classiﬁed as primary
and secondary and among these last they include pharmacological
causes. Steroids associated with some chemotherapy drugs,
particularly asparaginase (Asp), are a combination with special
risk. Objective and hypotheses: Describe the evolution of lipids
proﬁle in LLA patients, treated with Steroids-Asp. Method:
Retrospective descriptive study of cases of severe HTG in patients
with acute lymphoblastic leukemia (ALL) treated in a tertiary
hospital in 2010–2015. We have studied the prevalence of this
disorder and its characteristics. Patients were treated on the LLA
SHOP-2005 or LLA SHEOP-PETHEMA 2013 with an average of
23 dose of intramuscular Steroids-Asp (prednisone 60 mg/m2 per
day, or dexamethasone 8 mg/m2 per day)/patient and distributed
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Table 1. (for abstract P1-P450)
Patient Age (years)
A
B
C
D

14.5
7.7
5.9
3.5

TG (mg/dl)

Treatment

TG 3 days
(mg/dl)

TG 1 week
(mg/dl)

TG 3 months
(mg/dl)

O7.000
6.280
2.200
3.799

Bezaﬁbrate (6 mg/kg/dı́a)
Bezaﬁbrate (10 mg/kg/dı́a)
None
None

2,836
323
252
771

244
123
340
522

NA
91
314
171

in three blocks of treatment (induction, intensiﬁcation or
re-induction, and maintenance). Results: 45 patients were
diagnosed with ALL (mean age 5 years old, male/female: 1.5/1).
Protocols: ALL SHOP-2005 (49%) and ALL SHEOP-PETHEMA
2013 (51%); 102 estimated blocks with Steroids-Asp administration. It was found severe HTG in four patients with steroid-Asp
(prevalence of 4%). The mean age was 7 years. Three were highrisk ALL. No relationship with other medications received was
found. The evolution of HTG was adequate regardless of the
therapeutic approach. No acute clinical complications. The
medium-term evolution was (Table 1): Conclusion: The Asp
and steroids can produce a transient severe HTG. Its management
is based on dietary modiﬁcations C/K lipid lowering agents, and
close monitoring without altering chemotherapy. No serious acute
complications observed in any case.

5-HTTLPR-LL genotypes occurrence. We found more frequent
depression occurrence in obese children and the presence of SS
(40%) genotype compared to SL (4.5%) and LL (30%) (c2Z6.0
PZ0.05). Serotonin levels were signiﬁcantly higher in severe obese
children and SS genotype 654.0 (425.0; 654.0) comparison to SL
(315.6 (257.7; 403.7) ng/ml genotype (UZ2.0, PZ0.04). Signiﬁcantly higher values of BMI were in group with severe obesity
and SS genotype (44.7G2.0 kg/m2) than LL (38.5G3.0) (PZ0.01)
and SL (40.5G4.9) (PZ0.04) genotypes. Children with simple
obesity and SS-genotype (33.2G0.8) had higher BMI than with LL
(31.7G3.2) (PZ0.04) and SL (31.2G2.4) (PZ0.003) genotypes.
Conclusion: Genotype 5-HTTLPR-SL were more often in severe
obese children (57.1%) compared to simple one (34.0%) (PZ0.05).
Severe obese children with SS had higher BMI compared to LL
(PZ0.01) and SL (PZ0.04) genotypes. Serotonin levels were higher
in severe obese children with SS compared to SL genotype (PZ0.04).
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The Frequencies of 5-HTTLPR Locus in Promotor Part
of Serotonine Transporter Gene (SLC6A4)
Polymorphism in Children with Different Forms of
Obesity
Olga Zagrebaevaa, Anzhalika Solntsavaa, Elena Aksyonovab,
Ayjan Seyitnazarovab, Helena Dashkevichc
aBelarusian

State Medical University, Minsk, Belarus; bInstitute of
Genetics and Cytology, Minsk, Belarus; c10th City Clinical Hospital,
Minsk, Belarus

Background: Serotonine transporter gene (SLC6A4) polymorphism is one of genetic aspects of appetite and mood
disorders. Objective and hypotheses: To determine the
frequencies of 5-HTTLPR locus in promotor part of serotonine
transporter gene (SLC6A4) polymorphism in children with
different forms of obesity. Method: We examined 191 pubertal
obese children. Patients were divided: Group 1 (simple obesity)
143 children, 14.3G1.8 years, 30.6G2.8 kg/m2; group 2 (severe
obesity) 48 children, 15.2G1.8 years (PZ0.3), 39.7G4.2 kg/m2
(PZ0.0001). Control 80 children, 14.4G2 years (PZ0.5), 14.4G
2 kg/m2 (PZ0.0001). Serotonin levels, genotyping on 5-HTTLPR
locus in serotonine transporter gene (SLC6A4)) promotor part
were determined. Psychological testing using DSRS scales were
used. Statistics was performed using SPSS.18. Results: Genotype
5-HTTLPR-SL determined in 57.1% cases in severe obese children
compared to simple one (34.0%), 5-HTTLPR-SS genotype 7.1%
and 20.0%, respectively (c2Z6.0; PZ0.05). There was no (c2Z
5.0; PZ0.7) signiﬁcant differences between groups with obesity
and control in the frequency of 5-HTTLPR-SS, 5-HTTLPR-SL,
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High Predictability of Impaired Glucose Tolerance by
Combining Diagnostic Parameters in Obese Children
Cornelis Jan de Groota, Jeroen van der Gronda, Yosine Delgadoa,
Edmond Ringsa,b, Sabine Hannemaa, Erica van den Akkera
aLeiden

University Medical Centre, Leiden, The Netherlands;
University Medical Centre, Leiden, The Netherlands

bErasmus

Background: Current guidelines suggest to test obese subjects
with impaired fasting glucose (IFG) by oral glucose tolerance test
(OGTT) for the presence of type 2 diabetes. This strategy, however,
misses most cases of impaired glucose tolerance (IGT). Objective
and hypotheses: To investigate whether combining risk factors
improves predictability of IGT in OGTT. Method: In this
observational study of 145 overweight children, aged 2.5–17.3
years, an OGTT was performed in all obese subjects. We
determined the association of anthropometric and laboratory
parameters with IGT. Furthermore, we analysed whether a
combined model of associated parameters improved sensitivity of
screening for IGT. Results: Out of 145 patients (53% female, 66%
Caucasian, mean age 11.3 years, mean BMI SDS 3.4) IGT was
present in 11 patients, of whom 2 had IFG. Hypertension
(PZ0.025) and elevated liver enzymes (PZ0.003) were associated
with IGT, whereas IFG was not (PZ0.067). The presence of one or
more abnormal screening parameters predicted IGT with a high
sensitivity of 1.00 (95% CI 0.74–1.00), and a number needed to
screen of 5.7. Conclusion: Combining IFG, presence of hypertension and elevated liver enzymes, into a model signiﬁcantly increases
predictability of IGT compared to using IFG alone.
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The Effect of Subclinical Hypothyroidism (SH) and
Treatment of SH with L-T4 on Basal Metabolic Rate in
Obese Children: A Prospective Study
Nigar Muzafferova, Serpil Bas, Zeynep Atay, Abdullah Bereket,
Serap Turan
Department of Pediatric Endocrinology and Diabetes, Marmara
University, İstanbul, Turkey

Introduction: Subclinical hypothyroidism (SH) is reported up
to 20% of obese population and thyroid hormone replacement in
these individuals are controversial. In this study, we aimed to
determine the effect of thyroid hormones on basal metabolic rate
(BMR) in obesity and, thyroid hormone replacement on BMH and
weight in obese patients with SH. Method: The study was
conducted in 31 obese children (15 of them had subclinical
hypothyroidism) admitted to our clinic between the February 2015
and February 2016 in a prospective manner. L-T4 replacement was
started in SH group. As a control group, 12 healthy children with
similar age and sex distribution were included. In the ﬁrst and ﬁnal
evaluation of patient groups, anthropometric measurements,
serum TSH and f-T4 and BMR measurements are performed in
obese group but also body composition and BMH were also
compared with control group. Results: BMI z-scores of children
with obesity (n: 16), SH obesity (n: 15) and control groups were
2.32G0.35; 2.31G0.32; 0.80G0.59, respectively. BMI z-scores
were similar in two obese groups and which were higher than the
control group. BMR and %BMR were similar in all three groups.
TSH levels of obese and obese SH groups were signiﬁcantly
different (2.8G1.13 vs 6.60G1.44; P!0.001). After 6 weeks of
L-thyroxin treatment TSH levels were signiﬁcantly decreased
(6.60G1.44 vs 4.5G0.9; P!0.0001), but, f-T4 levels remained
unchanged (0.83G0.1 vs 0.83G0.14; PO0.05) in obese SH group.
Additionally, no signiﬁcant change has been detected in BMR,
%BMR, BMI z-score and percentiles after L-T4 treatment
(PO0.05). In conclusion: BMRs were similar in obese children
to healthy non-obese children. We found no effect of SH on BMR
and degree of obesity. Normalization of TSH with L-T4
replacement also had no effect on BMR and weight in obese
children with SH.

Pediatric and metabolisme. Hospital Reina Sofı́a, Cordoba, Spain;
of Pediatric, Hospital Lozano Blesa, Zaragoza, Spain;
eDepartment of Public Health. Universidad de Zaragoza, Zaragoza,
Spain
dDepartment

Background: Recent studies show negative impact of the use
of television while having food on the eating patterns. Objective
and hypotheses: Our goal is to use cluster analysis to evaluate
this inﬂuence in children. Method: In 895 Spanish children and
adolescents (47% male and 53% female), from 3 to 18 years of age
(10.25G2.67 years), a validated food frequency and food
consumption habits questionnaire (CFCA) is performed. Three
cluster eating patterns based on healthy eating recommendations
are established. Each cluster consists on daily consumption of
dairy, fruit and vegetables, cereals and olive oil, weekly
consumption of meat, eggs, ﬁsh and legumes and occasional
consumption of sugar, snacks sweet, salty snacks, sugary drinks,
processed foods, meats and fats. K-means analysis is performed by
using SPSS19 statistical program. Results: 31.9% (nZ188) of
children have Cluster 1 (daily: K0.724; weekly: K0.727; sporadic:
K0.749) not fulﬁlling any of the recommendations. 31.8%
(nZ187) have cluster 2 (daily: 0.248; weekly: K0.380; sporadic:
0.956), applying the recommendations for the consumption of
sporadic food but avoiding them in the consumption of weekly
food. 36.3% (nZ214) have cluster 3 (daily: 0.445; Weekly: 0.936;
sporadic: K0.252), applying the recommendations for the
consumption of daily and weekly food and avoiding them in the
consumption of sporadic food. A higher percentage of children
and adolescents who eat in front of the television, have an eating
pattern Cluster 1 (43.9 vs 38.6%) and Cluster 3 (25 vs 20.3%)
(PZ0.043). Both cluster are characterized by non-compliance
with the recommendations of food intake sporadic type.
Conclusion: No child or adolescent meets all recommended
food consumption daily, weekly and sporadic. Eating in front of
the television has a negative inﬂuence on dietary patterns,
especially when consuming sporadic food. Cluster analysis is a
good tool for establishing food strategies both for intervention and
prevention.

P1-P455

P1-P454

Inﬂuence of Television Viewing During Meals on
Eating Patterns
Rosaura Leis Trabazoa, Rocı́o Vázquez-Cobelaa, Juan José Bedoya
Carpentea, Concepción Aguilera Garcı́ab, Josune Olza Menesesb,
Mercedes Gil-Camposc, Gloria Bueno Lozanod, Angel
Gil Hernándezb, Luis Moreno Aznare, Rafel Tojo Sierraa
aUnit

of Investigation in Nutrition, Growth and human
development of Galicia, Pediatric Departament (USC), Complexo
Hospitalario Universitario de Santiago (IDIS/SERGAS), Santiago de
Compostela, Spain; bDeparment of Biochemistry and Molecular
Biology II, Institute of Nutrition and Food Technology, Center for
Bimedical Research-UGR, Granada, Spain; cUnit of Research

55th Annual Meeting of the ESPE

Seven-year Follow-up of Mothers from a Randomized
Controlled Trial of Exercise in Pregnancy and their
Offspring
Valentina Chiavaroli, Sarah Hopkins, José Derraik,
Sumudu Seneviratne, Janene Biggs, Raquel Rodrigues,
Wayne Cutﬁeld, Paul Hofman
Liggins Institute, University of Auckland, Auckland, New Zealand

Background: We have previously shown in a randomised
controlled trial that moderate-intensity exercise over the last 20
weeks of gestation in healthy nulliparous women led to a birth
weight reduction of approximately 250 g. Objective and
hypotheses: We aimed to assess the long-term effects of exercise
in pregnancy on anthropometry and body composition in mothers
and offspring 7 years after the intervention. We hypothesized that
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women who exercised in pregnancy would have lower adiposity
than control mothers, and that children born to exercisers would
be leaner than controls. Method: Of the initial 84 women and
their offspring who participated in the randomised controlled trial,
follow-up data were available on 57 mothers (33 exercisers, 24
controls) and 57 children. On average, assessments were carried
out 7.6 years post intervention. Mothers and children underwent
assessments of anthropometry and body composition (DXA
scans). Results: There were no differences in maternal outcomes
between exercisers and controls. However, compared to prepregnancy, weight (K4.3 kg; PZ0.006) and BMI (K1.56 kg/m2;
PZ0.008) were reduced among exercisers, but total body fat was
reduced in both groups (Exerciser ZK4.2%; Control ZK3.2%).
At a mean age of 7.6 years, girls exposed to antenatal exercise had
greater percentage body fat (PZ0.028) and increased abdominal
adiposity (PZ0.019) than controls. Anthropometry and body
composition were similar among exerciser and control boys,
although boys of exercisers had higher diastolic blood pressure
(PZ0.041). Conclusion: There was a reduction in adiposity in
both groups of mothers, but a positive effect was more marked
amongst exercisers, who were also signiﬁcantly lighter and leaner
compared to pre-pregnancy. However, the data suggest that the
exercise intervention may be associated with adverse effects in the
offspring of both sexes. Larger follow-up studies are required to
investigate the long-term effects of exercise in pregnancy.

Methods: Using information and communication technologies
(ICT), we developed a web application supporting interoperability
with other National infrastructures (i.e. ePrescription) and multilayered security spanning preventive, detective, and administrative
controls. This includes transparent data encryption, data
redaction, data masking, privileged user controls, privilege usage
analysis, conditional auditing and real application security. The
Patient Summary Dataset includes information on the present and
past medical history, family history, medications, immunizations,
clinical examination and laboratory ﬁndings, and appointment
booking service. Based on the data that the doctor is registering,
the system calculates a personalized therapeutic algorithm that
provides information on diet, physical exercise and sleep, as well as
guidance on laboratory investigations and referral to specialized
centers. Results: The application was launched in September 2015
and is accessible by the following URL: http://app.childhoodobesity.gr/. A pilot study performed in 1000 children and
adolescents indicated that using this system resulted in a reduction
of obesity rates by 30% and overweight rates by 35% within 1 year.
Conclusion: This National e-Health System appears to be effective
in the management of overweight and obesity in childhood and
adolescence.

P1-P457

Premature Adrenarche and Metabolic Risk:
Differences by Gender

P1-P456

E-Health: A National Registry and Therapeutic
Algorithm for the Prevention and Management
of Overweight and Obesity in Childhood and
Adolescence in Greece
Penio Kassaria, Panagiotis Papaioannoua,b, Antonis Billirisc,
Haralampos Karanikasc, Stergiani Eleftheriouc, Eleftherios Thireosd,
Yannis Maniose, George P. Chrousosa, Evangelia Charmandaria
aDivision

of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, University of Athens Medical School,
‘Aghia Sophia’ Children’s Hospital, Athens, Greece; bDepartment of
Informatics, University of Piraeus, Piraeus, Greece; cDatamed
Systems Integration and Consulting Services, Athens, Greece;
dAthens Medical Society, Athens, Greece; eDepartment of NutritionDietetics, School of Health Science & Education, Harokopio
University of Athens, Athens, Greece

Background: Obesity in childhood and adolescence represents a major health problem of our century and accounts for a
signiﬁcant increase in morbidity and mortality in adulthood. In
Greece, more than 35% of children and adolescents are currently
overweight or obese. Objective and hypotheses: To develop a
National e-Health System for General Pediatricians and General
Practitioners for the prevention and management of overweight
and obesity. Speciﬁc aims included: i) Development of a ‘National
Registry for the Prevention and Management of Overweight and
Obesity in Childhood and Adolescence’ and ii) Guidance and
Training of General Pediatricians and General Practitioners as to
how to manage an overweight or obese child or adolescent.
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Ana Pereirab, Paulina M. Merinoa, German Inigueza,
Camila Corvalanb, Veronica Mericqa
aInstitute of Maternal and Child Research (IDIMI), University of
Chile, Santiago, Chile; bInstitute of Nutrition and Food Technology
(INTA), University of Chile, Santiago, Chile

Background: Premature adrenarche (PA) has been considered
a benign condition. Recently, associations with an increased
metabolic risk have arisen. This risk may depend on ethnic
background and infancy weight gain, which could be different by
gender. Objective and hypotheses: To determine whether PA in
children at pubertal onset (TII) determines a higher metabolic
proﬁle. Methods: 1190 children (49.9% female) from the
longitudinal cohort (Growth and Obesity Cohort Study) were
followed from 2006 and undergone every 6 months a clinical
evaluation and a complete metabolic proﬁle. PA was deﬁned by
DHEAS (RIA, mg/dl) O75th percentile for each gender (girlsO
Table 1.
Girls
PAC

Girls
PAK

Boys
PAC

Height_SDS
0.3G0.9** 0.05G1.0 0.4G0.9**
BMI_SDS
1.1G1.1** 0.8G1.1 1.6G1.1**
Leptin (ng/ml) 12.9G8.9 12.7G8.1 15.3G8.7**
IGF-I (ng/ml)
243G62* 233G70 209G59
a

*P!0.05
**P!0.01

b
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Boys
PAK
0.03G1.0
1.1G1.2
12.2G8.6
200G58

42.0 and boysO45.1 at age 6.8G0.6 year). TII was deﬁned by
telarche in girls and testicular volume S3 cc in boys. Statistics:
Generalized linear models and survival analysis were used to assess
the relation between PA and anthropometric and metabolic proﬁle
at TII, adjusting by chronologic age at DHEAS sampling and BMI.
Results: At TII, children who developed PA (PAC) were taller
and had higher BMI vs without PA (PA-). Boys PAC had higher
leptin levels (Table 1). In girls, higher DHEAS levels were
associated with higher IGF-I levels (P!0.05). No differences
were observed in insulin, glycemia, adiponectin, lipid proﬁle,
usCRP and visfatin. Conclusions: Children with PA were taller
and had higher BMI; boys had higher leptin levels and girls higher
IGF-I, but not to a disadvantageous metabolic proﬁle at TII.
Follow-up of this cohort is necessary to address prospectively the
interrelationships of PA, early growth and adiposity as markers of
metabolic risk (Fondecyt 1140447 & 1120326, WCRF:2010/245).

P1-P458

Association of miR-34a and mir-149 with Obesity and
Insulin Resistance in Obese Children and Adolescents
Mitra Nourbakhsha, Fatemeh Ahmadpoura, Shahnaz Khaghanic,
Behnam Alipourc, Maryam Razzaghy Azarb,d
aDepartment of Biochemistry, School of Medicine, Iran University
of Medical Sciences, Tehran, Iran; bH. Aliasghar Hospital, Iran
University of Medical Sciences, Tehran, Iran; cDepartment of
Biochemistry, School of Medicine, Tehran University of Medical
Sciences, Tehran, Iran; dEndocrinology and Metabolism Research
Center, Endocrinology and Metabolism Research Institute, Tehran
University of Medical Sciences, Tehran, Iran

Background: Obesity is a major public health problem and its
rate is increasing worldwide. Obesity accompanies perturbations
in metabolism, conferring substantial excess risk for insulin
resistance and Type 2 diabetes. Various genetic and epigenetic
factors contribute to the development of obesity. MicroRNAs
(miRNAs) are short noncoding RNAs involved in posttranscriptional regulation of gene expression and inﬂuence many cellular
functions including glucose and lipid metabolism and adipocyte
differentiation. miRNAs have been shown to be involved in obesity
but their role in this regard is not clearly deﬁned. Objective and
hypotheses: The aim of this study was to evaluate the levels of
miR-34a and miR-149 and their association with metabolic
parameters in obese children and adolescents. Method: Seventy
children (35 obese and 35 control) (8–18 years) were included in
the study. The miRNA fractions were isolated from plasma and
elongated by poly A tailing using E. Coli poly A polymerase. The
resulting miRNA was reverse transcribed into cDNA, ampliﬁcated
by Real time PCR using miRNA-speciﬁc primers and detected by
SYBR green. Data were normalized with cel-miR-39 and compared
with DDCt method. Concentrations of visfatin and insulin in
plasma were measured by ELISA method. Glucose and lipid proﬁle
were determined colourimetrically. HOMA-IR was calculated and
used as an index of insulin resistance. Results: There was an
inverse relationship between miR-34a levels and both insulin and
HOMA-IR. On the other hand, miR-149 was signiﬁcantly
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correlated with visfatin. There was no signiﬁcant difference in
miR-34a and miR-149 between obese and normal weight subjects.
Visfatin was signiﬁcantly elevated in obese children compared to
control subjects and was correlated with glucose, insulin and
HOMA-IR. Conclusion: miR-34a is associated with insulin and
HOMA-IR and thus seems to be involved in insulin resistance.
miR-149 is inversely associated with visfatin levels which could be
indicative of anti-inﬂammatory effect of this miRNA.

P1-P459

Erythropoietin Activates Classical Brown Adipose
Tissue Through the Erythropoietin Receptor/STAT3
Pathway, Improving Obesity and Glucose Homeostasis in High Fat Diet-induced Obese Mice
Kazuki Kodoa, Hisakazu Nakajimaa, Satoru Sugimotoa, Ikuyo Itoha,
Fukuhara Syotaa, Keiichi Shigeharab, Taichiro Nishikawaa, Jun Moria,
Kitaro Kosakaa, Hajime Hosoia
aDepartment

of Paediatrics, Kyoto Prefectural University of
Medicine, Graduate School of Medical Science, Kyoto, Japan,
bDepartment of Gastroenterology and Hepatology, Kyoto
Prefectural University of Medicine, Graduate School of Medical
Science, Kyoto, Japan

Background, aims and objectives: We hypothesized that
classical brown adipose tissue (cBAT) could play a crucial role in the
anti-obesity effects of erythropoietin (EPO). Our study highlights the
mechanism in which EPO treatments could upregulate energy
expenditure and improve glucose homeostasis through cBAT in
obese mice fed with a high-fat diet (HFD). Method: C57BL/6J mice
had been fed with HFD since the age of 4 weeks (HFD mice). We
administered recombinant human EPO (200 IU/kg) to some HFD
mice intraperitoneally, three times per week for 4 weeks (HFDC
EPO mice). Blood glucose, serum insulin and FGF21 were
monitored and an intraperitoneal glucose tolerance test (IPGTT)
was performed on the two groups. We analyzed the interscapular
BAT (iBAT) and the liver harvested from both groups using
molecular biology and physiological methods. Results: Body
weight, blood glucose and serum insulin were decreased in
HFDCEPO mice compared with HFD mice. Serum level of
FGF21, interscapular surface temperature and oxygen consumption
were higher in HFDCEPO mice in comparison with HFD mice.
The IPGTT showed that the levels of blood glucose were lower in
HFDCEPO mice than in HFD mice. The weight of iBAT was larger
in HFDCEPO mice than in HFD mice, whereas that of white
adipose tissue was decreased in HFDCEPO mice than in HFD
mice. The mRNA and protein levels of UCP1, beta3ADR, PRDM16,
PPARa and FGF21 in the iBAT were higher in HFDCEPO than in
HFD mice. However, the mRNA and protein level of FGF21 in the
liver was similar between the two groups. EPO treatment
signiﬁcantly stimulated phosphorylation of EPO receptor
(EpoR)/STAT3 in the iBAT in a HFD condition. Conclusion: The
activation of EpoR/STAT3 pathway in the cBAT by extrinsic EPO
could be an underlying mechanism of the upregulation of energy
expenditure and the improvement of glucose homeostasis by
upregulating the secretion of FGF21 on the cBAT in HFD mice.
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The Association between Insulin Resistance and
Lower Extremity Muscle Strength, Static and Dynamic
Standing Balances in Obese Adolescents
Aysehan Akinci, Yuksel Ersoy, Ismaıl Dundar
Inonu University Medical Faculty, Malatya, Turkey

Background: Obesity is characterized by insulin resistance of
target tissues, such as skeletal muscle, adipose tissue and liver.
Skeletal muscle tissue is responsible for approximately 75% of
whole body insulin-stimulated glucose uptake. Previously, it has
been shown that skeletal muscle strength is signiﬁcantly associated
with insulin resistance in type-2 diabetics and non-diabetics.
Objective and hypotheses: To examine the relationship
between insulin resistance with isokinetic muscle strength, static
and dynamic standing balances in obese adolescents. Method: 192
obese (12–17 years old) adolescents and age-matched 75 healthy
controls were recruited in this study. The isokinetic test protocol
for measuring the strength of knee ﬂexion-extension muscle
groups was performed by using the Biodex System 3 Pro isokinetic
dynamometer. In addition, dynamic and static standing balances
were detected with Biodexw Balance System. HOMA-IR was
calculated in all subjects. In patient group BMI, fasting insulin and
HOMA-IR values were higher than controls. Results: At all
velocities, the isokinetic muscle strength of knee extensors and
ﬂexors were signiﬁcantly higher in obese group without insulin
resistance (P!0.05), but were lower in obese group with insulin
resistance (P!0.05). Knee extensor peak torques bilaterally were
positively correlated with BMI and age, but negatively correlated
with insulin and HOMA-IR in both obese groups. Static standing
balance was better in patient group than controls, but dynamic
standing balance was worse in both patient groups and negatively
correlated with insulin and HOMA-IR. Conclusion: İsokinetic
muscle strength was lower in obese adolescents with insulin
resistance than those of controls and obese adolescents without
insulin resistance, but dynamic standing balance was worse and
both parameters were negatively correlated with insulin resistance
in both obese groups. It was thought that insulin resistance can
lead to impair the dynamic standing balance and muscle strenght.

P1-P461

Adiponectin and IL-6 in Simple Childhood Obesity
with and without Hepatic Steatosis
Stefano Stagia, Laura Nannib, Perla Scalinia, Maria Luisa Vetranoa,
Silvia Mirria, Maurizio de Martinoa, Salvatore Seminaraa
aHealth Science Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy; bPaediatric Unit, Il
Ceppo Hospital, Pistoia, Italy

Background: Non-alcoholic fatty liver disease (NAFLD)
represents a spectrum of clinicopathological conditions frequently
discovered in obese patients and characterized by multifactorial
pathogenesis. Hypoadiponectinaemia and higher interleukin (IL)-
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6 levels has been related to NAFLD, even if some contradictory
ﬁndings have emphasized our incomplete understanding of the
role of the cytokines in NAFLD. Objective and hypotheses: To
investigate the relationship between adiponectin and IL-6 in the
hepatic steatosis (HS) and insulin resistance mechanisms in a
cohort of obese children. Method: Thirty-ﬁve children with
simple obesity, considered as subjects with a body mass index
(BMI) over the 95th percentile obese according to Italian centiles,
and 29 controls were recruited. Serum adiponectin and IL-6 levels
were determined and an oral glucose tolerance test and a hepatic
ultrasound were performed in the two groups. The Homeostatic
model assessment of insulin resistance (HOMA-IR) and the whole
body insulin sensitivity index (WBISI) were calculated. Results:
IL-6 serum levels were signiﬁcantly higher (PZ0.03) and serum
adiponectin levels were signiﬁcantly lower (PZ0.04) in the obese
children than in the controls. The serum adiponectin level was
signiﬁcantly inversely correlated with BMI in both groups (obese
PZ0.01; controls PZ0.04). The BMI values were signiﬁcantly
higher (PZ0.0002), and adiponectin levels were signiﬁcantly
lower (PZ0.01) in obese children with hepatic steatosis than in
those without, whereas IL-6 serum levels were not statistically
different. HOMA-IR and WBISI were signiﬁcantly correlated with
adiponectin, but not with BMI, HS or IL-6. Conclusion:
Hypoadiponectinaemia plays a more precocious role than IL-6
in the development of hepatic steatosis and insulin resistance in
obese children.

P1-P462

Determinants of Advanced Bone Age in Childhood
Obesity
Cornelis Jan de Groota, Adriaan van den Berga, Bart Ballieuxa,
Herman Kroona, Edmond Ringsa,b, Jan Maarten Wita, Erica van den
Akkera
aLeiden

University Medical Centre, Leiden, The Netherlands;
University Medical Centre, Rotterdam, The Netherlands

bErasmus

Background: Childhood obesity is associated with advanced
bone age (BA), leading to an altered growth pattern. Previous
results of studies suggest that androgens, estrogens, sex hormone
binding globulin (SHBG) and insulin are responsible for this
phenomenon, but results are contradictory and might be biased by
confounders. Objective and hypotheses: To investigate the
independent effects of estrogens, androgens, SHBG and insulin
parameters on BA advancement in children and adolescents with
obesity. Method: We performed a correlation analysis of BA
standard deviation score (SDS) with androgens, oestrogens and
indicators of insulin secretion derived from oral glucose tolerance
testing, in a group of obese children and in subgroups according to
sex and pubertal status. For oestradiol, testosterone, SHBG and
dihydroepiandrosterone sulphate (DHEAS) we calculated age and
sex speciﬁc SDS. A multivariate analysis was performed to
investigate which parameters were independently predictive of
BA SDS. Results: In this cohort (nZ101; 47% female; 56%
pubertal; mean age 10.9 years; mean BA 11.8 years; mean BMI
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SDS 3.4 kg/m2), BMI SDS was signiﬁcantly correlated to BA SDS
(rZ0.55, P!0.001). In a regression analysis in the total cohort
(BZ0.27, P!0.001), as well as in females (BZ0.34, PZ0.042),
males (BZ0.31, PZ0.006) and pubertal children (BZ0.32,
PZ0.046), DHEAS showed a positive, independent association
with BA SDS. In prepubertal children, SHBG showed an
independent negative association with BA SDS (BZK0.41,
PZ0.013). No association with insulin, insulin resistance or
insulin secretion was found. Conclusion: Increased DHEAS has a
central role in advanced BA in obese children.

covariates in univariate analysis), each ln unit increase in MEHHP
and MEOHP was associated with increased odds of overweight or
obesity (ORZ1.95 for MEHHP and 2.04 for MEOHP, P!0.05 for
both). After additional adjustment for exclusive breastfeeding,
parental obesity, parental college graduate, and daily calorie intake
(including all previously well-known covariates), each ln unit
increase in MEHHP and MEOHP was signiﬁcantly associated with
increased odds of overweight or obesity (P!0.05 for both).
Conclusion: This study suggests positive relationships between
urinary concentrations of MEHHP and MEOHP and overweight
or obese status in 4-year-old children, even after adjusting for
genetic and environmental confounders.

P1-P463

Exposure to Phthalates Is Associated with Overweight
or Obesity in 4-Year-Old Children
Jieun Leea, Young Ah Leeb, Hae Woon Jungb, Hwa Young Kimc,
Gyung Min Leed, So Youn Kimb, Kyung A. Jeongb, Keun Hee Choib,
Youn-Hee Lime, Sanghyuk Baee, Yun-Chul Honge, Choong Ho Shinb,
Sei Won Yangb
aPediatrics,

National Cancer Center, Goyang-si, Republic of Korea;
bPediatrics, Seoul National University Children’s Hospital, Seoul,
Republic of Korea; cPediatrics, Kangwon National University
Hospital, Chuncheon-si, Republic of Korea; dPediatrics, Konyang
University Hospital, Daejeo, Republic of Korea; eEnvironmental
Health Center, Preventive Medicine, Seoul National University
College of Medicine, Seoul, Republic of Korea

Background: Childhood obesity is a major health concern.
Exposure to environmental chemicals may play a role in childhood
obesity. Objective and hypotheses: We investigated whether
urinary phthalate metabolite concentrations was associated with
overweight or obese status in 4-year-old children. Method: Fortyhundred thirteen children born as term, appropriate-for-gestational-age infants (226 males) were included in this study. BMI
was calculated based on height and weight at the visit. Children
were classiﬁed into lean (nZ366) and overweight or obese (nZ47,
S85th BMI percentile). Birth weight, parental BMI, breastfeeding,
daily calorie intake, and weekly exercise hours were investigated.
Urinary mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP),
mono-(2-ethyl-t-oxohexyl) phthalate (MEOHP), and mono-nbutyl phthalate (MnBP) were measured at ages 4. Urinary
phthalate metabolites were ln-transformed (ln-MEHHP,
ln-MEOHP, and ln-MnBP) for statistical analysis. Results: The
proportion of overweight or obese children was higher in girls than
boys (15.5% vs 8.0%, P!0.05). Overweight or obese children
showed lower hours of weekly exercise (PZ0.03), and higher
concentrations of MEHHP (mean 78.0 vs 62.7, PZ0.034) and
MEOHP (mean 58.8 vs 48.3, PZ0.044) than lean children,
respectively. No signiﬁcant differences in birth weight, paternal
obesity, exclusive-breastfeeding, daily calorie intake, and levels of
ln-MnBP were found between the two groups. No interaction of
sex on the relationship between urinary phthalates and overweight
or obesity was found. In multivariable models after adjusting for
sex, birth weight, weekly exercise hours (including signiﬁcant
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Central Obesity among European Preschool Children:
The ToyBox-Study
Sonya Galchevaa, Mina Latevaa, Violeta Iotovaa,
Odysseas Androutsosb, Yannis Maniosb, Ilse De Bourdeaudhuijc,
Greet Cardonc, Piotr Sochad, Luis Morenoe, Berthold Koletzkof,
on behalf of ToyBox-Study Groupb
aMedical University of Varna, Varna, Bulgaria; bHarokopio
University, Athens, Greece; cGhent University, Ghent, Belgium;
dChildren’s Memorial Health Institute, Warsaw, Poland; eUniversity
of Zaragoza, Zaragoza, Spain; fLudwig Maximilians Universitaet
Muenchen, Munich, Germany

Background: Waist circumference (WC) reﬂects the fat
distribution and the degree of central adiposity in children,
which is speciﬁcally associated with cardiovascular risk factors and
useful as a component of metabolic syndrome deﬁnition in
children. Objective and hypotheses: To evaluate the distribution of WC measures among preschool children aged 3.5–5.5
years from six European countries. Method: Cross-sectional study
of a representative sample of 7527 children from six European
countries (Belgium, Bulgaria, Germany, Greece, Poland and Spain)
(52.0% boys), aged 3.5–5.5 years (2012). Body weight, height and
WC were measured using standard procedures and BMI and
waist-to-height ratio (WHtR) were calculated. The overweight/
obesity prevalence for each age group both for boys and girls was
estimated using IOTF reference. Percentile values were deﬁned for
each age group within sex. A standardized questionnaire was used
to collect information on SES and demographic data. Results:
Mean WC was 52.2G4.1 cm, signiﬁcantly increasing with age as
its mean values were higher in males compared to females (52.4G
3.9 vs 52.0G4.2 cm, P!0.001). Greek and Spanish children had
the highest WC measures, while the lowest values were found
among Bulgarian preschoolers (P!0.001). Children from the
lowest SES group had signiﬁcantly higher WC and WHtR values
compared to those with highest SES (52.7G4.1 cm and 0.484G
0.034 vs 51.8G4.0 cm and 0.477G0.033, respectively, P!0.001).
Abdominal obesity with WHtR above 0.5 was found in 23.6%
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(21.7% boys vs 25.7% girls, P!0.001). The 90th percentile value
for WC was higher in girls compared to boys (57.4 vs 57.1 cm).
The prevalence of overall overweight/obesity was 14.4%, with
16.3% in the low SES group vs 12.9% for the high SES.
Conclusion: The ToyBox study adds data to our knowledge on
abdominal obesity among preschoolers in Europe, highlighting the
need to identify new strategies to decrease it.

Conclusion: Obese or overweight children at ﬁve years of age
could be identiﬁed by higher WtHR during ﬁrst ﬁve years
compared with not overweight children.

P1-P466
P1-P465

Changes in Waist-to-Height Ratio during Preschool
Years Differ between Children being Obese or Overweight at Five Years of Age Compared with not
Overweight Children
Annelie Lindholma,b, Joseﬁne Roswallc,d, Gerd Almqvist-Tangenc,e,
Bernt Almc,e, Jovanna Dahlgrenc, Stefan Bergmanb,f
aSchool of Health and Welfare, Halmstad University, Halmstad,
Sweden; bResearch and Development Centre Spenshult, Halmstad,
Sweden; dDepartment of Paediatrics, Institute of Clinical Sciences,
The Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden; dDepartment of Paediatrics, Halland Hospital, Halmstad,
Sweden; eChild Health Care Unit, Region Halland, Sweden;
fDepartment of Public Health and Community Medicine, Institute
of Medicine, The Sahlgrenska Academy, University of Gothenburg,
Gothenburg, Sweden

Background: Growth patterns in early childhood are
important for predicting adult overweight or obesity. BMI is the
most widely used measure. However BMI does not reveal much
regarding the distribution of fat, for example the visceral fat that in
adults is highly correlated with metabolic risk. Waist-to-Height
Ratio (WtHR) is in adults a better measure for visceral fat and
studies indicate that the same applies to children. Objective and
hypotheses: To study changes in WtHR during preschool years
in children being obese, overweight or not overweight at ﬁve years
of age according to ISO-BMI cut-off values. Method: Longitudinal
study of 2666 children participating in the Halland Health and
Growth Study, followed from 0 to 5 years. Measurements of
weight, waist circumference and height were made at 0, 3, 6, 12, 18,
24, 36, 48 and 60 months. Children were classiﬁed as obese,
overweight or not overweight at 60 months according to ISO-BMI
cut-off values. Results: Overweight boys had higher WtHR at
every measure point compared with not overweight boys,
exempliﬁed by; 0 m, 0.70 vs 0.68, P!0.001, 24 m, 0.57 vs 0.55,
P!0.001 and 60 m, 0.51 vs 0.48, P!0.001. Overweight girls had
higher WtHR, except at birth; 0 m, 0.69 vs 0.68, PZ0.07, 24 m,
0.58 vs 0.56, P!0.001 and 60 m, 0.51 vs 0.48, P!0.001. Obese
boys had higher values compared with not overweight boys, except
at birth, however only signiﬁcant after 18 m; 0 m, 0.68 vs 0.68,
PZ0.95, 24 m, 0.58 vs 0.55, PZ0.02 and 60 m, 0.53 vs 0.48,
P!0.001. Obese girls had higher values at every measure point
compared with not overweight girls; 0 m, 0.69 vs 0.68, PZ0.19,
24 m, 0.60 vs 0.56, P!0.001, 60 m, 0.56 vs 0.48, P!0.001.
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Remarkable Increase in the Prevalence of Overweight
and Obesity among School Age Children in Antalya,
Turkey, between 2003 and 2015
Gamze Celmelia, Yusuf Cureka, Zumrut Arslanb,
Mehmet Yardimseverc, Mustafa Koyund, Sema Akcurina, Iffet Bircana
aAkdeniz University School of Medicine, Department of Pediatric
Endocrinology, Antalya, Turkey; bAkdeniz University School of
Medicine, Department of Pediatrics, Antalya, Turkey; cAkdeniz
University School of Medicine, Department of Biostatistics and
Medical Informatics, Antalya, Turkey; dAkdeniz University School
of Medicine, Department of Pediatric Nephrology, Antalya, Turkey

Background: The prevalence of childhood obesity is
increasing all over the world and leading to an increase in
obesity-related health problems such as adult obesity, cardiovascular diseases, type 2 diabetes and depression. There is no
nationwide systematic study investigating obesity trends in
Turkish children. Objective and hypotheses: The aim of this
study is to determine the prevalence of overweight and obesity
among school age children, to compare the data with those of 2003
and to observe the change in BMI in Antalya, Turkey. Method:
The study included 58 schools from 124, throughout the city
centre of Antalya, Turkey during the period March-April 2015. A
number of 1687 school children (boys 873, girls 814) aged 6–14
years were chosen from 61,092 children, using a population based
stratiﬁed cluster sampling method. BMI was calculated by
measuring the weight and standing height. Overweight was
deﬁned as BMI between 85th and 95th percentile, and obesity as
BMI above the 95th percentile. Results: The overall prevalence of
obesity was 9.8% while overweight was 23.2%. There was no
signiﬁcant difference between boys and girls for overweight
prevalence. However obesity prevalence was higher in boys
(11.3%) than girls (8.1%) (P!0.05). Comparing with 2003 data,
the values of BMI were found to be increased in all age groups
(Figure 1). The prevalence of obesity and overweight showed an

Figure 1 Comparison of the value of BMI among 6–14 years old school
children in different ages and genders between 2003 and 2015.

Poster Presentations

Table 1. The comparison of 6–14 years old school children in
Antalya, between 2003 and 2015.
Number
Age (year)
Gender (girls/boys)
Obesity (OB) (%)
Overweight (OW) (%)
OBCOW (%)

2003

2015

P

1775
6–14
867/908
3.4
14.6
18

1687
6–14
814/873
9.8
23.2
33

–
–
O0.05
0.0001
0.0001
0.0001

increase up to 2–3 times from 2003 to 2015 (Table 1). Conclusion:
The prevalence of obesity is increasing rapidly in Antalya, Turkey.
Because obesity is a major health problem, determination the
prevalence of obesity and overweight at regular intervals and
taking measures in this regard is critical.

serotonin levels in patients with severe obesity and the presence of
GA (PZ0.02) and AA (PZ0.01) genotypes compared with GG.
There were no signiﬁcant differences in the concentration of
serotonin in children with simple obesity with different genotypes.
Conclusion: A large frequency of AA genotype were found in
children with severe and simple obesity. Higher BMI levels were in
children with severe obesity and genotype GA. A signiﬁcant
serotonin increasing levels were in patients with severe obesity and
the presence of GA and AA genotypes.
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Association of Fasting Triglycerides to High-Density
Lipoprotein Ratio with Risk for Metabolic Disorders in
Children
Maria Efthymia Katsa, Anastasios Ioannidis, Soﬁa Zyga,
Athanasios Sachlas, Maria Tsironi, Andrea Paola Rojas Gil
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The Peculiarities of Neurotransmitters Levels in
Children with Obesity and Different Genotypes of
COMT Gene
Olga Zagrebaevaa, Anzhalika Solntsavaa, Elena Aksyonovab,
Ayjan Seyitnazarovab, Helena Dashkevichc
aBelarusian State Medical University, Minsk, Belarus; bInstitute of
Genetics and Cytology, Minsk, Belarus; c10th City Clinical Hospital,
Minsk, Belarus

Background: Polymorphic genes Val158Met gene catechol-Ometiltrasferaz (COMT) are used to be responsible for less
neurotransmitters utilization. Objective and hypotheses: To
determine the peculiarities of neurotransmitters levels in children
with obesity and different genotypes of COMT gene. Method: We
examined 191 pubertal obese children. Patients were divided:
Group1 (simple obesity) 143 children, 14.3G1.8 years, 30.6G2.8
kg/m2; group2 (severe obesity) 48 children, 15.2G1.8 years
(PZ0.3), 39.7G4.2 kg/m2 (PZ0.0001). Control 80 children,
14.4G2 years (PZ0.5), 14.4G2 kg/m2 (PZ0.0001). Dopamine,
serotonin levels were determined. Genotyping was performed on
polymorphic genes COMT. Statistical analyse was using SPSS.18.
Results: We determined more frequent occurrence of GA
(Val/Met) genotype COMT gene in children with severe obesity
(54.3%) compared to simple disease (32.7%) (c2Z6.9; PZ0.03).
AA genotype frequency was 21.7% in patients with severe obesity,
45.5% and simple one which were higher than control (16.6%)
(c2Z14.6; PZ0.006). We revealed signiﬁcantly higher BMI in
children with severe obesity and the presence of GA genotype
(41.3G4.5 kg/m2) compared to GG (37.4G3.1) (PZ0.006) and
AA (38.6G2.8) (PZ0.04) genotypes. We did not ﬁnd any
signiﬁcant differences in BMI values between children with simple
obesity and GG, GA, AA genotypes. A statistically signiﬁcant
difference between dopamine levels were in patients with simple
(8.8(4.8; 20.7)) and severe obesity (48.8(29.8, 163.9)) ng/ml and
AA genotype (PZ0.05). We found a signiﬁcant increase in
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School of Human Movement and Quality of Life, Department of
Nursing, University of Peloponnese, Sparta, Lakonias, Greece

Background: Atherosclerosis begins in childhood and
progresses silently. Triglycerides/HDL ratio(TG/HDL) is a risk
factor for cardiovascular diseases. Objective and hypotheses:
To investigate TG/HDL as possible predictive factor for metabolic
disorders in children. Method: Descriptive correlation, with 110
children (6–12 years old) in Sparta, Greece. Anthropometric and
biochemical analyzes were performed. Results: 17.27% of children
had predisposition for metabolic syndrome (MetSyn). ROC
analysis showed that the TG/HDL has a high sensitivity (73.7%)
and speciﬁcity (68.1%) for diagnosing MetSyn with 1 as a cutoff
point. For the total population, the relative probability that a child
suffers from MetSyn with a TG/HDLR1 is almost six times greater
than when a child has TG/HDL!1 (ORZ5.986; 95% CIZ1.968–
18.205). TG/HDL is positively correlated with cholesterol
(PZ0.006), LDL (PZ0.001), ALT/SGPT (PZ0.033), gGT
(P!0.001) and the cholesterol/LDL(CAD) ratio (P!0.001).
Multivariate analysis showed that children with TG/HDLR1
had a 1.4 times greater odds for increased levels of cholesterol
(ORZ2.411; 95% CIZ0.713–8.158), 2.6 times greater odds for
increased LDL (ORZ3.614; 95% CIZ1.561–8.365), and 58.5%
greater odds for increased ALT/SGPT (ORZ1.585; 95% CIZ
0.215–11.698). In children without predisposition for MetSyn it
comes out that as the TG/HDL increases so does the body weight
(PZ0.035), uric acid levels (PZ0.002), and CAD (P!0.001). In
this category, children with TG/HDLR1 had 3.5 times greater
odds for increased value of uric acid (ORZ4.519; 95% CIZ0.393–
51.988). In children with predisposition for MetSyn it comes out
that the TG/HDL is positively correlated with CAD (P!0.001).
Conclusion: Atherosclerosis is associated with TG/HDL due to
the high concentration of both triglycerides and very low-density
lipoprotein in plasma which leads to the production of small,
dense LDL particles during the lipolysis. Previous studies report
that the TG/HDLO4 in adults is a powerful predictive factor
for the coronary disease. Interestingly, the current study showed
that children may be affected for metabolic disorders when
TG/HDLO1.
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Assessment of Adherence to Mediterranean Diet
during a Weight Loss Intervention in Children with
Cardiometabolic Risk

Brain Structure, Executive Function and Appetitive
Traits in Adolescent Obesity

Morell-Azanzaa,b,

Ochotorena-Eliceguic,

Lydia
Amaia
Ana Catalan-Lambanc, Maria Chuecab,e, Amelia Martia,d,
Cristina Azcona San Julianb,c
aDepartment of Nutrition, Food Science and Physiology,
University of Navarra, Pamplona, Navarra, Spain;
bNavarra Institute for Health Research, Pamplona, Navarra,
Spain; cPaediatric Endocrinology Unit, Department of Paediatrics,
Clinica Universidad de Navarra, Pamplona, Navarra, Spain;
dCIBER Fisiopatologı́a de la Obesidad y Nutrición (CIBERobn),
Instituto de Salud Carlos III, Madrid, Spain; ePaediatric
Endocrinology Unit, Complejo Hospitalario de Navarra, Pamplona,
Navarra, Spain

Background: Dietary patterns have notably changed in
Mediterranean countries during the last decades. Mediterranean
diet (MeDiet) is associated with lower prevalence of cardiometabolic diseases. Objective and hypotheses: To assess adherence
to MeDiet in children and adolescents with abdominal obesity
during a comprehensive weight loss intervention. Method:
Children and adolescents with abdominal obesity (waist circumference Op90) were enrolled in a randomized study during 8
weeks. Participants were divided into a control group (nZ17) and
an intervention group (nZ46) according to a 1:3 relation.
Conventional nutritional and lifestyle recommendations based in
National Health System guidelines were explained to control
participants. The weight loss program for the intervention
participants consisted of a moderate calorie-restricted diet
calculated according to children’s obesity degree. The degree of
adherence to MeDiet was evaluated using the KIDMED index
which categorized the quality of Mediterranean Diet as high (R8
points), medium (4–7points) and poor (% 3 points). Statistical
analyses (paired t-test) were performed in software STATA 12.0,
and results are expressed as mean and S.D. Results: Sixty-three
participants (45 girls) aged between 7 and 17 years (11.12, 2.47)
were assessed. The weight loss in the intervention group was
statistically signiﬁcant (DBMI-SDS: K0.53, 0.43; P!0.001).
A medium adherence to MeDiet at baseline was found in all
the subjects (KIDMED scorecontrol 5.64, 1.57, KIDMED
scoreintervention 5.97, 2.03). Furthermore, after 8 weeks of
intervention, 89% of participants of the intervention group had
a signiﬁcant higher KIDMED index 8.80, 1.37 (P!0.001).
Moreover, at the end of the weight loss program, 98% of
intervention participants had daily breakfast (PDZ0.017), and
91.3% reported to consume ﬁsh at least 2–3/week (PD!0.001).
Conclusion: In children with high abdominal obesity a reduction in BMI-SDS improvement during a weight loss intervention was
accompanied by an increase in adherence to MeDiet pattern.
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Cornelis Jan de Groota, Erica van den Akkerb, Edmond Ringsa,b,
Henriette Delemarre-van de Waala, Jeroen van der Gronda
aLeiden

University Medical Centre, Leiden, The Netherlands;
University Medical Centre, Rotterdam, The Netherlands

bErasmus

Background: Children with obesity show differences in brain
structure, executive function and appetitive traits when compared
to lean peers. Results of imaging studies, however, have been
contradictory. Objective and hypotheses: To investigate
whether childhood obesity is associated with differences in brain
structure and whether differences associate with executive function
and appetitive traits. Method: A cross-sectional case-control
study among 23 obese and 19 lean control subjects, aged 12–16
years, was conducted. Brain structures were measured by MRI
using cortical thickness and subcortical volumes. Appetitive traits
were measured by the Child Eating Behavior Questionnaire and
executive function by a Stop Signal Task and a Choice Delay Task.
Associations between brain structures and appetitive traits or
executive function tests were investigated using linear regression
analysis. Results: Obese adolescents had larger volumes of the
pallidum; 1.78 ml (SE 0.03, PZ0.014), when compared to controls;
1.65 ml (SE 0.02). In the obese group, increased pallidal volume was
positively associated with the ability to delay reward in the Choice
Delay Task (PZ0.012). Conclusion: The positive association of
pallidal volumes and Choice Delay Task found in obese
adolescents supports the hypothesis that the pallidum plays an
important role in executive dysfunction described in obese
children.
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Improved Clinical and Laboratory Changes after
12 Months of Use of Metformin in Obese Insulin
Resistant Children and Adolescents
Louise Cominatoa, Ruth Rochaa, Ludmilla Renie Oliveira Rachidb,
Nathalia Filgueiras Vilaça Duarteb, Natália Cinquini Freitas Francob,
Marina Ybarraa, Leandra Steinmetza, Durval Damianic
aAssistant of Pediatric Endocrinology Unit of the Children’s
Institute, HCFMUSP, Sao Paulo, Brazil; bPediatric Endocrinologist
Fellow, Sao Paulo, Brazil; cDivision Chief of Pediatric Endocrinology
Unit of the Children’s Institute, HCFMUSP, Sao Paulo, Brazil

Background: Childhood obesity is one of the most prevalent
and challenging health care concerns. In this context, insulin
resistance (IR) is an important disorder with strong association
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with metabolic (type 2 diabetes, hypercholesterolemia) and
cardiovascular (hypertension, atherosclerosis) outcomes. Clinical
trials have been showing Metformin as an effective drug on
reducing the IR and BMI. However, there is little data on use of
metformin in children. Objective and hypotheses: The aim of
this study is to evaluate our experience on use of metformin in
obese children and adolescents with IR, and determine the beneﬁts
in weight loss after 12 months of treatment. Other clinical and
biochemical variables were described. Method: Retrospective
study of 50 children and adolescents followed in the Pediatric
Endocrinology Clinic ICR-FMUSP, due to obesity and IR, at
baseline and after a year of use of metformin. Exclusion criteria:
T2DM, Neurological disorders with or without mental impairments and use of other weight related medications. Clinical (age,
gender, weight, height, waist circumference, BMI, pubertal stage)
and biochemical (fasting glucose, insulin, lipid proﬁle) data were
analyzed. IR was measured by HOMA-IR. Results: Mean age
12.4G2.2 (8–17 years), without gender predominance. At baseline
and 12 months after metformin’s introduction, statistical analyses
of the studied variables were respectively: HOMA-IR: 4.7G2.5,
3.56G1.8 (PZ0.005); fasting insulin 23G9.5, 17.3G9.1
(P!0.001); BMI score Z 3.2G0.67, 2.9G0.58 (P!0.001). There
was a statistical improvement in fasting glycemia (PZ0.002) and
cholesterol (PZ0.041). There were no signiﬁcant differences in
outcomes between others variables. Conclusion: Metformin
increased insulin sensitivity, and provided a statistically signiﬁcant, but very modest reduction in BMI. This poor alteration in
BMI makes our results arguable. Further researches are needed to
prove if there is a substantial clinical beneﬁt on using metformin in
children and adolescents.
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Risk factors for Atherosclerosis after Anticancer
Treatment in Childhood: The Assessment of Lipid
Parameters and Indicators of Susceptibility to
Atherosclerosis in a Group of Pediatric Patients
after Anticancer Treatment
Joanna Połubok, Olimpia Jasielska, Aleksandra Gonera,
Marta Kozicka, Dorota Se˛ga-Pondel, Bernarda Kazanowska,
Barg Barg
Wroclaw Medical University, Wroclaw, Poland

Introduction: Lipid disorders are a common complication of
anticancer therapy. These disorders may be included in both the
metabolic syndrome or also may be associated with increased risk
of cardiovascular disease. The aim of our study is to evaluate lipid
proﬁle in children after anticancer treatment. Materials and
methods: Study group consisted of 44 patients (aged 3.25–16
years) with solid tumors, at least one year after cessation of
anticancer treatment. Group was compared with a control group
(31 healthy children). Following parameters were evaluated:
cholesterol SDS, triglycerides SDS, LDL-C SDS, HDL-C SDS,
weight SDS, height SDS, BMI SDS. Statistical distances (t-risk
factors of dyslipidemia, tZ ð½ðEi KOi Þ2  !100Þ=Ei , wherein Ei Z
median of the control group; Oi Z median in the study group) for
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lipids parameters between study group and the control group
were calculated. Indicators of susceptibility to atherosclerosis were
calculated. Results: Following abnormal lipid parameters were
found: hypercholesterolemia in 45.46% elevated TG SDS in 25%,
elevated LDL-C SDS in 20.45%, low HDL-C in 6.82% of cases.
Patient in study group were at higher risk of lipid disorders (sum
of tZ150.98) for cholesterol SDS (tZ180.3), LDL-C SDS (tZ
8.82) and TG SDS (tZ10.03) than in control group. In children
with cancer was observed lower risk of reduced HDL-C SDS
(tZK48.17), compared to healthy children. Elevated values of
susceptibility to atherosclerosis were found: for index Castelli in
11.36%, for ratio cholesterol C/HDL-C in 11.36%, for ratio
LDL-C/HDL-C in 29.55% of children with cancer. Overweight or
obesity were found in 30.24% of children with cancer.
Conclusions: Children after anticancer treatment are exposed to
disorders of lipid metabolism. The role of these disorders and their
impact on health in adult life requires further study and long-term
follow-up.
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Inherited Duplication (X) (p11.4) Associated with
Obesity, Autoaggressive Behaviour and Delayed
Speech Development
Carsten Doeinga, Nils Rahnerb, Sebastian Kummera,
Thomas Meissnera, Ertan Mayatepeka
aDepartment

of General Pediatrics, University Children’s Hospital,
Duesseldorf, Germany; bInstitute of Human Genetics, University
Hospital, Duesseldorf, Germany

Background: Obesity is a major feature in several syndromes.
In patients with early-onset severe obesity, 7% harbour a single
locus mutation. Objective and hypotheses: We report a 3.11
year old male patient with early onset obesity (BMI 29.9 kg/m2
OOP97), ongoing excessive weight gain, autoaggressive
behaviour, and delayed speech development. No growth retardation or further dysmorphic signs. Early postnatal feeding
difﬁculties required tube feeding. Hyperphagia began at the age
of 6 months resulting in excessive weight gain. Delayed speech
development, currently babbling without speciﬁc words and
autoaggressive behaviour occurred. Laboratory examination
showed insulin resistance with elevated HOMA-index of 10.5.
Prader-Willi-Syndrome was suspected. Non-consanguineous
parents of Turkish origin, obesity of the father and the sister,
otherwise unremarkable family history. Method: Molecular
genetic testing for PWS was performed, subsequently an array
CGH analysis. Results: Unremarkable Prader-Willi genetic results
on chromosome 15. In the array CGH analysis, a duplication was
found at Xp11.4. Within this region the ATP6AP2-gene is located.
Point mutations in this gene are associated with X-linked mental
retardation and obesity. A gene duplication of ATP6AP2 has not
been reported so far, however, we assume that this may cause of the
patient’s clinical symptoms. Genetic analysis of the mother has
been performed demonstrating maternal X-linked inheritance.
Conclusion: Early onset and rapidly progressive obesity in early
childhood should raise the suspicion of a genetic/syndromic
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origin, especially if there are further associated clinical symptoms
such as developmental delay. Here, array CGH revealed a
duplication of Xp11.4 in a patient with Prader-Willi-like
phenotype which is suspected to be the cause the syndromic
disease.
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Switching Patients with Congenital Hyperinsulinism
from Standard Octreotide to Long-Acting Release
Octreotide Preserves Blood Glucose Control and
Improves Quality of Life of Their Caregivers
Claudia Pionaa, Evelina Mainesb, Laura Baggioa, Giorgia Gugelmob,
Paolo Cavarzerea, Andrea Bordugob, Rossella Gaudinoa
aDivision of Pediatric Endocrinology, Pediatric Clinic, Department
of Life and Reproduction Sciences, “Giambattista Rossi” Hospital,
University of Verona, Piazzale Ludovico Antonio Scuro, 10, Verona,
Italy; bInherited Metabolic Diseases Unit, Department of Pediatrics,
Regional Centre for Newborn Screening, Diagnosis and Treatment
of Inherited Metabolic Diseases and Congenital Endocrine Diseases,
Azienda O, Verona, Italy

Background: Congenital hyperinsulinism (CHI; MIM
#256450) is the most common cause of persistent hypoglycaemia
in children. Recessive inactivating mutations in KATP channel
subunits, encoded by ABCC8 and KCNJ11 genes, are the most
common cause of CHI. Mutations of these genes usually cause
forms of CHI which in the vast majority of patients are
unresponsive to ﬁrst line medical treatment with diazoxide.
Multiple daily standard octreotide injections combined with diet
are second line treatment and may permit to avoid near-total
pancreatectomy. Treatment with long acting release (LAR)
octreotide has been reported as efﬁcient and well tolerated in
children affected by CHI. Nevertheless, experience in younger
patients is yet poor. We here report two 2-year-old children
affected by CHI who were switched from standard octreotide to
LAR octreotide treatment. Aim: The objective was to evaluate the
blood glucose control and the quality of life of the families before
and after the therapy change. Method: Standard octreotide
therapy was changed to LAR octreotide therapy in 3 months.
Blood glucose control was assessed by premeal glucometer
measurement and by 7-day continuous glucose monitoring before
and after the therapy change. Parents self-reported Paediatric
Quality of life was evaluated with a questionnaire before and after
the change of therapy. Results: Blood glucose control did not
show signiﬁcant variations and hypoglycaemic episodes remained
rare and isolated. No side effects were observed during a follow
up of six months. QoL questionnaire, completed separately by
patient’s mother and father, revealed a clear improvement in
psychosocial health with agreement between the parents.
Conclusions: LAR octreotide therapy seems to be effective and
safe also in young patients affected with CHI. Because LAR
octreotide simpliﬁes the medical care of children with CHI, it
improves also the quality of life of their caregivers.
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Reduction of Body Mass and Change in Body
Composition of the Participants of the PoZdro! –
Programme for Prevention of Diabetes and
Civilisation Diseases by Medicover Foundation –
Preliminary Results, after the First Year of
Interventions
Hanna Magnuszewskaa, Tomasz Anyszeka, Michal Brzezinskia,
Monika Lechc, Piotr Soszynskia, Jacek Walewskic, Kamila Szarejkob,
Marcin Radziwillb, Malgorzata Mysliwiecd,a, Leszek Czupryniake,a
aScientiﬁc

Counsil of Medicover Foundation, Warsaw, Poland;
Foundation, Warsaw, Poland; cMedicover, Warsaw,
Poland; dDepartment of Paediatrics, Diabetology and
Endocrinology, Medical University of Gdansk, Gdansk, Poland;
eDepartment of Gastroenterology and Metabolic Diseases, Banacha
Street Hospital in Warsaw, Warsaw, Poland
bMedicover

Background: Lifestyle interventions are basic tool to treat
obesity in the youth. They prevent from civilisation diseases.
Globally, there are many programmes including regular meetings
with dieticians, exercise specialists, and others. Results are
promising, although there’s no consensus regarding one model of
recommended diet, exercise’s intensity and frequency of interventions. Objective and hypotheses: Assessment of preliminary
results of ‘PoZdro!’. Analysis of factors affecting reduction of body
mass and change in body composition in programme participants.
Method: 870 adolescents with excessive body mass (BMI R90 pc),
age 13.8G0.7 years, 388 (44.6%) girls, 482 (55.4%) boys were
included in a two-year programme of lifestyle interventions.
During the ﬁrst year 6 interventions were realised, everyone
included meeting with physician, dietician, exercise specialist, and
psychologist, at six-week intervals at the beginning, and at threemonth intervals in later period. Healthy diet, especially reduction
of simple carbohydrates and regular exercises of moderate
intensity were recommended. Laboratory tests (OGTT, HOMAIR, lipid parameters, ALT) were performed at the beginning.
Anthropometric parameters (height, mass, WHR, body composition) were evaluated during each intervention. Results: 870
participants started programme, 125 (14.4%) have already had six
interventions. Signiﬁcant decrease in BMI and WHR was observed
at each visit. BMI fell down from 26.77G3.06 to 25.97G3.06 at six
visit, and WHR from 0.96G2.49 to 0.87G0.07. Reduction of body
fat percentage (BFM (%)) from 30.07G7.67 to 27.5G7.84 and
absolute body fat mass (BFM (kg)) from 22.79G7.75 to 21G7.15,
increase in absolute muscle mass (MM (kg)) from 49.9 to 52.16G
8.71 were stated. Decrease in BMI centile (pcBMI) at the last visit
was observed in 311 (49.9%) participants, no changes in 175
(28.1%), and increase in 137 (22%). Change in BMI correlated
inversely with baseline pcBMI (rZK0.102, PZ0.011) and
baseline MM (kg) (rZK0.116, PZ0.004). Change in BFM (%)
was inversely correlated with the baseline BFM (%) (rZK0.262,
P!0.001) and positively correlated with baseline MM (kg) (rZ
0.081, P!0.001). Change in MM (kg) correlated positively with
baseline WHR (rZ0.120, PZ0.003) and BFM (%) (rZ0.156,
P!0.001). Conclusion: PoZdro! programme resulted in signiﬁcant reduction of BMI and WHR and improvement in body
composition. Participants with higher baseline BMI and MM (kg)
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achieved greater decrease in BMI. Changes in body composition
were greater in more obese adolescents.
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Polysomnography in Obese Children with and without Prader-Willi
Elena Bogovaa, Natalya Volevodza, Valentina Peterkovaa,
Mikhail Poluektovb
aEndocrine Research Centre, Moscow, Russia; bI.M. Sechenov First
Moscow State Medical University, Moscow, Russia

Background: Several studies found a high prevalence of sleep
disorders in PWS patients. It is assumed that Prader-Willi
Syndrome (PWS) patients are at a high risk of sleep disordered
breathing, such as obstructive sleep apnea (OSA), because of their
childhood obesity, associated with muscle hypotonia, leading to
upper airway collapse. Objective and hypotheses: We studied a
group of PWS children (genetically conﬁrmed, non-GH-treated)
who performed complete sleep studies and compared to a group of
non-PWS obese children (OC) matched for sex, age and BMI.
Method: All patients underwent overnight polysomnography.
Data are reported as medians (interquartile range), Manne–
Whitney test was used for between-group. Results: We did not
ﬁnd a statistically signiﬁcant difference in the prevalence of OSA
between obese PWS and OC (58.8% vs 50%, PZ0.64) (Table 1).
Conclusion: There is a high prevalence of OSA in PWS children,
but it’s not higher than in simply obese pediatric patients.
However, PWS patients were found to have distinctive polysomnographic features – the signiﬁcantly shortened REM latency
vs non-PWS children, suggesting possible dysregulation of sleepwake cycle. Further research is necessary to clarify the mechanism
of sleep related disorders in PWS.
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Endocrinology, Faculty of Medicine, Adnan Menderes University,
Aydin, Turkey

Background and aim: Epidemiologic studies have been
shown that obesity increases the risk of renal disease and it impact
on prognosis. In this study, we aimed to investigate both
glomerular and tubular involvement in asymptomatic obese
children and to investigate the association of metabolicanthropometric parameters with renal parameters. Materialmethod: Children with BMI R95th percentile and diagnosed as
primary obesity (nZ43) were included to this study. Also, sex and
age matched healthy control subjects (nZ43) with BMI !85th
percentile were also included. Anthropometric parameters of all
subjects were evaluated, and blood creatinine and sistatin C, 24h
urine microalbumin, protein, N-asetil-b-D glucoseaminidase
(NAG), sodium and transphorming growth factor-beta (TGF-b)
levels were measured. Glomerular ﬁltration rate (GFR) was
calculated according to Schwartz formula. Renal structure and
volumes were calculated by ultrasonography. Results: Waist to
hip ratio, both systolic and diastolic blood pressures, 24 h protein,
microalbumin and sodium excretion and renal volumes were
higher in obese children than control subjects (P!0.05). There
was no difference between the groups for serum sistatin C and
creatinine, GFR, 24 h TGF-b and NAG levels. There was positive
correlation between BMI and systolic-diastolic blood pressure,
GFR, microalbumin-sodium excretion and renal volumes in obese
children. Beside, waist to hip ratio was positively correlated with
systolic and diastolic blood pressure, 24 h microalbumin and
sodium excretion in control subjects. Conclusion: Obesity seems
to effect glomerular and tubular functions negatively.
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BMI Correlates Positively with Hair Cortisol, whereas
Excessive Body Fat Correlates Positively with Hair
Cortisol: Salivary Cortisol and Fasting Insulin
Concentrations in Prepubertal Girls

Mehmet Sirin Kayaa, Ahmet Anıkb, Tolga Unuvarb, Ferah Sonmeza

Eirini Christakia, Chrysanthe Papafotioua, Despoina Bastakia,
Erica L.T. van den Akkerb, Vincent L. Westerb, Dario Boschieroc,
Panagiota Pervanidoua, Christina Kanaka-Gantenbeina,
George Chrousosa

aDepartment of Pediatric Nephrology, Faculty of Medicine, Adnan
Menderes University, Aydin, Turkey; bDepartment of Pediatric

aFirst Department of Pediatrics, School of Medicine, “Aghia Sophia”
Children’s Hospital, National and Kapodistrian University of

Renal Involvement ın Obese Children and
Adolescents

Table 1. Polysomnography characteristics of PWS and non-PWS obese children (for abstract P1-P476)
Age (years)
Boys/girls
BMI SDS
Tonsillar hypertrophy
Adenoidal hypertrophy
REM latency (min)
Apnea-hypopnea index
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PWS (nZ23)

OC (nZ8)

P

9.9 [6.9O13.9]
14/9
3.16 [2.2O 4.53]
30.4% (nZ7)
52.1% (nZ12)
81.75 [63.0O143.25]
3.5 [0.6O9.2]

9.15 [6.85O13.0]
3/5
2.9 [2.79O 3.4]
25% (nZ2)
62.5% (nZ5)
160.5 [125.75O205.50]
1.7 [0.3O8.1]

PZ0.98
PZ0.4
PZ0.7
PZ0.73
PZ0.36
PZ0.01
PZ0.61
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Athens, Athens, Greece; bDepartment of Pediatric Endocrinology,
Erasmus MC, Rotterdam, The Netherlands; cBiotekna, Venice, Italy

Background: Chronic stress and increased adiposity have
been associated with each other in children. Further studies are
needed, however, to evaluate both the directionality of this
association and the mediating metabolic mechanisms. Objective
and hypotheses: This study investigates the interrelations
between BMI, body composition parameters, indices of the stress
response, such as hair and salivary cortisol levels, and, metabolic
mediators, such as insulin. Method: 26 obese prepubertal girls
(BMI 24.7G3.4 kg/m2) and 24 normal weight prepubertal girls
(BMI 16.9G1.7 kg/m2), aged 5-10 years, were studied. Anthropometrics were obtained, conducted alongside with body
composition analysis using an advanced bioimpedance apparatus
(BIA-ACC, Biotekna, Venice, Italy). Scalp hair samples from the
posterior vertex were collected to measure hair cortisol concentrations. Cortisol was extracted overnight in methanol, followed by
solid phase extraction. Quantiﬁcation of cortisol was performed
using a Waters Xevo TQ-S LC-MS/MS system. Five serial saliva
samples over a weekend day (0830, 1200, 1500, 1800, 2100 h) were
also collected for cortisol measurements. Results: Body fat mass as
an absolute value in kg was positively associated with morning
fasting insulin (P!0.01) and serial salivary cortisol excretion
(computed as the area under the curve (AUC), P!0.01) while
body fat mass (Kg) also correlated positively with hair cortisol
(P!0.05). Skeletal muscle as a percentage (%) of total body mass
was positively associated with morning fasting insulin (P!0.01)
and serial salivary cortisol excretion (computed as the AUC,
P!0.01) but not with hair cortisol. Conclusion: The positive
correlations between total body fat mass and hair and salivary
cortisol suggest that long-term activation of the hypothalamic–
pituitary–adrenal axis is associated with excessive fat mass
accumulation and elevated fasting insulin levels in prepubertal
girls.
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Hepatic Steatosis and Cardiovascular Risk in
Overweight Children: Preliminary Results of the
Study EFIGRO
Ignacio Diez-Lopeza,b, Ainhoa Sarasuaa, Maria Medranob,c,
Lyde Arenazad,e, Beatriz Rodriguez-Vigilf, Ignacio Tobalinag,
Eider Larrarteh, Javier Perez-Asenjoi, Idoia Labayenb,e
aUnidad de Endocrinologı́a Pediátrica, Hospital Universitario de
Álava, Vitoria-Gasteiz, Vitoria Basque Country, Spain; bBasque
Country University, Vitoria Basque Country, Spain; cNutrition,
Exercise and Health Research Group, Elikadura, Ariketa Fisikoa eta
Osasuna, ELIKOS Group, Universidad del Paı́s Vasco, UPV/EHU,
Vitoria-Gasteiz, Vitoria Basque Country, Spain; dDepartmento de
Educación y Fı́sica y del Deporte, Universidad del Paı́s Vasco,
UPV/EHU, Vitoria-Gasteiz, Vitoria Basque Country, Spain;
eDepartmento de Nutrición y Bromatologı́a, Universidad del Paı́s
Vasco, UPV/EHU, Vitoria-Gasteiz, Vitoria Basque Country, Spain;
fServicio de Resonancia Magnética, Osatek, Hospital Universitario
de Álava, Vitoria-Gasteiz, Vitoria Basque Country, Spain; gServicio
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de Medicina Nuclear, Hospital Universitario de Álava, VitoriaGasteiz, Vitoria Basque Country, Spain; hUnidad de Salud y Calidad
de Vida, Tecnalia, Vitoria-Gasteiz, Vitoria Basque Country, Spain;
iServicio de Cardiologı́a, Igualatorio Médico Quirúrgico (IMQ),
Vitoria-Gasteiz, Vitoria Basque Country, Spain

Introduction: The accumulation of fat in the liver is a serious
complication of childhood obesity seems to be associated with
cardiometabolic risk. Objective: To examine the association
between fat accumulation in the liver and cardiovascular risk
factors in overweight children. Material and methods: In the
study 68 children/as (51.4% girls) were overweight or obese
(deﬁned according to the classiﬁcation criteria of the International
Federation of Obesity, IOTF) between 9 and 11 years they
participated Vitoria-Gasteiz. liver fat (nuclear magnetic resonance),
total and abdominal fat (dual absorptiometry X-rays), blood
pressure and blood levels of fasting glucose, insulin, total
cholesterol, HDL and LDL, triglycerides were measured, alanine
transaminase (ALT), GGT (gamma-GT), aspartate transaminase
(AST) and uric acid. Results: A total of 16 children/as (23.5%) had
hepatic steatosis (O4.85% fat in the liver). No signiﬁcant
differences in body mass index, the percentage of obesity, and
glucose levels, total cholesterol, HDL and LDL among children
with and without hepatic steatosis were found. However, the

Table 1. Differences in body composition and cardiovascular risk
factors in children aged 9–11 years overweight (O4.85% hepatic
fat) without non-alcoholic fatty liver disease

Age (years)
Girls (N, %)
BMI (kg/m2)
Overweight/obesity/
obesity II
Fat mass (%)
Level of fat mass (kg/m2)
Free of fat mass (kg)
Abdominal fat R1 (g)
Abdominal fat R2 (g)
Abdominal fat R3 (g)
Hepatic fat (%)
Systolic P (mm Hg)
Dyastolic P (mm Hg)
Glucose (mg/dl)
Insulin (mU/ml)
A.uric (mg/dl)
Colesterol total (mg/dl)
Colesterol-HDL (mg/dl)
Colesterol-LDL (mg/dl)
TAG (mg/dl)
ALT (U/l)
Gamma-GT (U/l)
AST/ALT

Control
(NZ52)
10.4 (1.0)
28, 53.8
25.3 (3.2)
21, 27, 4

Hepatic
Steatosis
(nZ16)
10.4 (0.9)
7, 43.8
26.7 (4.1)
3, 10, 2

39.7 (4.8)
10.1 (2.3)
30.5 (5.1)
1569 (607)
2041 (793)
2545 (1038)
2.9 (1.0)
96.5 (12.1)
62.7 (5.8)
86 (5)
11 (3)
4.5 (0.7)
168 (29)
51 (10)
102 (25)
74 (31)
18 (6)
16 (4)
1.342
(0.282)

42.5 (4.6)
11.3 (2.9)
32.2 (5.1)
2087 (859)
2653 (1030)
4422 (5026)
10.4 (6.7)
103.1 (2.8)
68.6 (9.0)
86 (6)
15 (5)
5.2 (1.1)
181 (32)
50 (14)
110 (27)
104 (52)
29 (16)
22 (5)
0.950
(0.302)
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P
0.822
0.480
0.252
0.329
0.046
0.089
0.270
0.036
0.041
0.014
!0.001
0.042
0.003
0.749
0.033
0.030
0.165
0.712
0.300
0.043
0.024
!0.001
!0.001

percentage of total abdominal fat (P!0.05), systolic blood
pressure (PZ0.042) and diastolic (PZ0.003) insulin concentrations (P!0.05), triglycerides (PZ0.024), uric acid (PZ0.030),
ALT (PZ0.024) and gamma-GT (P!0.001) were signiﬁcantly
higher and the rate of AST/lower ALT (P!0.001) in children/as
with hepatic steatosis. The percentage of fat liver showed
signiﬁcant associations with total fat (bZ0.24, PZ0.048) and
abdominal (bZ0.26; PZ0.025) and plasma insulin levels (bZ
0.24; PZ0.041) regardless of age and sex. Conclusion: Children
with overweight and fatty liver disease are at increased
cardiometabolic risk than having overweight or obese do not
have an excessive accumulation of fat in the liver. The percentage
of fat in the liver is associated with adiposity and total abdominal
with insulin resistance.

P!0.05) and des-acylated ghrelin with CReF only in OWB
(rZK0.36; P!0.05). In OWB leptin was negatively correlated
with total PA (rZK0.32; P!0.05) and positively with sedentary
time of PA (rZ0.35; P!0.05). In NWB 28.1% of the variability of
CreF was determined by leptin and insulin resistance index
(HOMA-IR) whereas in OWB 71.9% was determined by trunk FM
and BMI. Conclusion: Serum leptin concentration is inversely
associated with CReF in adolescent boys independently of their
BMI value while serum des-acyl ghrelin may be involved to
determine the CReF level in OWB. Low PA in OWB is associated
with high serum leptin level.
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Associations of Different Appetite Hormones with
Physical Activity and Cardiorespiratory Fitness in
Adolescent Boys with Different BMI Values
Vallo Tillmannb,c, Liina Remmela, Priit Purgea, Evelin Lätta,
Jaak Jürimäea
aFaculty of Medicine, Institute of Sport Sciences and
Physiotheraphy, University of Tartu, Tartu, Estonia; bFaculty of
Medicine, Institute of Clinical Medicine, University of Tartu, Tartu,
Estonia; cChildren’s Clinic of Tartu University Hospital, Tartu,
Estonia

Background: Higher physical activity (PA) attenuates the
health risks of obesity and has positive effects on body weight
reduction. The results of our recent longitudinal study showed that
PA, especially vigorous PA (VPA), is an important factor for
predicting overweight in boys during puberty (Lätt et al., 2015).
Objective and hypotheses: The aim of this study was to
examine the associations of fasting serum acylated and desacylated ghrelin, peptide YY (PYY) and leptin levels with PA and
cardiorespiratory ﬁtness (CReF) parameters in adolescent overweight (OWB) and normal weight (NWB) boys. Method: Fasting
blood samples of 55 OWB (BMI O85th percentile) and 154 NWB
(BMI !85th percentile) aged 12–16 years were collected to
measure serum acylated and des-acyl ghrelin, PPY, leptin,
testosterone, glycose, and insulin levels. Total PA was measured
by 7-day accelerometry (counts/min) and CReF by direct
measurement of peak oxygen consumption (VO2 peak/kg).
Results: No differences were seen in serum PYY, acylated or
des-acylated ghrelin levels, while mean leptin (11.6G10.6 vs 2.0G
2.7 ng/ml) and insulin (18.1G8.7 vs 11.0G6.2 mU/l) were
signiﬁcantly higher (P!0.05) in OWB compared to NWB.
CReF was signiﬁcantly lower in OWB compared to NWB
(39.7G8.7 vs 50.5G6.8 ml/min per kg; P!0.05). Leptin was
negatively correlated with CReF in both groups (rZK0.43;
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The Relation of Glycaemic Variability Obtained by
Continuous Subcutaneous Glucose Monitoring with
IL-6 and Adiponectin Levels in Obese Children with
Metabolic Syndrome and Insulin Resistance
Abdurrahman Kayaa, Cemil Kocyigitb, Gonul Catlib, Penbe S. Cana,
Recep Sutcub, Bumin N. Dundarb
aTepecik Training and Research Hospital, Izmir, Turkey; bIzmir
Katip Celebi University, Izmir, Turkey

Background: Increased glycaemic variability (GV) (shortterm ﬂuctuations in blood glucose level) is associated with
increased oxidative stress, vascular complications and mortality
in diabetic and prediabetic patients. Objective and hypotheses:
To investigate the relationship between GV and inﬂammatory
markers in obese children with metabolic syndrome (MS) and
insulin resistance (IR). Method: Fifty obese adolescents with
insulin resistance were included in the study. Insulin resistance
was diagnosed according to the results of oral glucose tolerance
test (OGTT). All patients underwent anthropometric measurements, body fat analysis and subcutaneous continuous glucose
monitoring (SCGM) for 24 h. Serum lipid, adiponectin and
interleukin-6 (IL-6) levels were measured. Glycaemic variability
coefﬁcient (GVC) was calculated using the standard deviation and
the average glucose value obtained by SCGM. MS was diagnosed
according to the modiﬁed World Health Organization and the
International Diabetes Federation criteria. Results: Twenty-seven
of the patients had MS and the remaining had only IR. Body fat
mass, HbA1c and peak insulin levels in the OGTT were
signiﬁcantly higher in patients with MS than the group without
MS. IL-6 levels were signiﬁcantly higher in the group with MS, but
there was no difference in adiponectin levels. There was a
signiﬁcant positive correlation between GVC and HOMA-IR;
fasting, peak and total insulin levels. When ROC analysis was used
to determine the best sensitivity and speciﬁcity value for IL-6 and
adiponectin in the diagnosis of MS, the best sensitive (70.4%) and
speciﬁc (82.6%) value for IL-6 was 1.41 (pg/ml!2) but there were
no signiﬁcant expression of adiponectin values. Conclusion: This
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study suggests that there may be a relationship between GV and
insulin resistance parameters such as HOMA-IR, fasting insulin,
peak and total insulin values in OGTT. IL-6 levels are higher in
obese children with MS than without MS.
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Changes in Urine and Plasma Metabolomics Proﬁles
after a Lifestyle Intervention Program in Obese
Prepubertal Children
Marı́a Jesús Leal Witta, Marina Llobeta, Sara Saminob,c,
Miguel A. Rodrı́guezb,c, Oscar Yanesb,c, Marta Ramona, Carles Lerina
aEndocrinology Department, Hospital Sant Joan de Déu, Barcelona,
Spain; bCentre for Omic Sciences (COS), Rovira i Virgili University,
Tarragona, Spain; cSpanish Biomedical Research Centre in Diabetes
and Associated Metabolic Disorders (CIBERDEM), Madrid, Spain

Background: Obesity is one of the major risk factor for
metabolic and cardiovascular disorders, and its global prevalence
has increased exponentially in the last decades. Excessive weight
gained during early childhood increases long-term risk; however,
reversing this condition during early-life reduces risk, improving
children’s quality of life. Objective and hypotheses: We
hypothesized that a lifestyle intervention in obese prepubertal
children would result in differential metabolic signatures, in
parallel to improvements in BMI. Our aim was to determine the
changes in the urine and plasma metabolomics proﬁles induced by
the intervention program. Method: Longitudinal prospective
study of obese (BMIO2SDS) prepubertal children ages 7–10. The
lifestyle intervention was primarily educational, focused on
children and family for 6 months. Untargeted metabolomics was
applied to analyze urine (nuclear magnetic resonance) and plasma
(liquid chromatography-mass spectrometry) samples to obtain a
comprehensive metabolic proﬁle at baseline and after intervention
from 35 subjects. Results: The intervention decreased BMI z-score
(3.5G0.1 vs 3.1G0.1, P!0.001), waist-circumference (83.4G
1.6 cm vs 81.6G1.6 cm, P!0.0019), and HbA1c levels (5.35G
0.03% vs 5.22G0.03%, P!0.0004) using two-tails paired student
t-test. Urine metabolomics identiﬁed 33 metabolites. Trimethylamineoxide (TMAO) levels, were signiﬁcantly lower after intervention (0.72G0.19 vs 0.33G0.07, PZ0.019). Plasma
metabolomics identiﬁed 2566 features, and principal component
analysis was applied to consolidate them into principal factors.
Factor 1 differed between pre- and post-intervention (P!0.001,
signiﬁcance was maintained after adjusting for multiple comparisons); factor 1 was characterized by lipid metabolites, including
triacylgycerols, diacylglycerols and ceramides. Conclusion: A
6-month lifestyle intervention able to reduce BMI z-score changes
the urine and plasma metabolome. In particular, the intervention
reduced TMAO levels, a major cardiovascular risk factor, and a
number of lipid metabolites, including proinﬂammatory signals.
Together, these data suggest that the intervention improves the
cardiovascular and metabolic risk proﬁles in prepubertal obese
children.
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The Effectiveness of a Stress Management
Intervention Program in the Management of Overweight and Obesity in Childhood and Adolescence
Stavroula Stavroua, Nicolas C. Nicolaidesb,c,
Iﬁgeneia Papageorgioub, Pinelopi Papadopouloub,
Eleni Terziogloub, Christina Darviria, George P. Chrousosa,b,
Evangelia Charmandarib,c
aPostgraduate Course Stress Management and Health Promotion,
School of Medicine, University of Athens, Athens, Greece; bDivision
of Endocrinology, Metabolism and Diabetes, First Department of
Pediatrics, University of Athens Medical School, ‘Aghia Sophia’
Children’s Hospital, Athens, Greece; cDivision of Endocrinology and
Metabolism, Clinical Research Center, Biomedical Research
Foundation of the Academy of Athens, Athens, Greece

Background: Obesity in childhood and adolescence represents a major health problem of our century, and accounts for a
signiﬁcant increase in morbidity and mortality in adulthood. In
addition to the increased consumption of calories and lack of
exercise, accumulating evidence suggests that childhood obesity is
strongly associated with prolonged and excessive activation of the
stress system. Objective and hypotheses: The aim of our study
was to assess the effectiveness of a stress management intervention
program, which included progressive muscle relaxation, diaphragmatic breathing, guided imagery and cognitive restructuring, in
overweight and obese children and adolescents. Methods: Fortynine children and adolescents (mean age G S.E.M.: 11.15G1.48 years)
were prospectively recruited to participate in this randomized
controlled study. Of those, 23 participants were assigned in the
intervention group, while 26 participants represented the control
group. Anthropometric measurements were recorded at the
beginning and at the end of the study, and participants were asked
to complete the Screen for Child Anxiety Related Disorders
(S.C.A.R.E.D.), the Child Depression Inventory (C.D.I.), the Child
Behavior Checklist (C.B.C.L.) and the Youth Self Report (Y.S.R.).
Results: The applied stress management methods resulted in a
signiﬁcant reduction in the body mass index (BMI) in the
intervention group compared with the control group (DBMIZ
1.18 vs 0.10 kg/m2 (P!0.001)). In addition to BMI, these methods
ameliorated depression and anxiety, and reduced the internalizing
and externalizing problems in the intervention group. Conclusions:
Our study demonstrated that the application of an 8-week stress
management intervention program could facilitate weight loss in
Greek overweight and obese children and adolescents. Further studies
with a larger sample size are required to evaluate the effectiveness of
stress management methods in overweight and obese subjects.
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Fetuin-A as an Alternative Marker for Insulin Resistance and Cardiovascular Risk in Prepubertal Children
Yeon Joung Oha, Kyung Hee Yib, Min Jae Kanga, Joon Woo Baeka,
Seung Yanga, Il Tae Hwanga

Poster Presentations

aDepartment of Pediatrics, Hallym University College of Medicine,
Seoul, Republic of Korea; bDepartment of Pediatrics, Wonkwang
University College of Medicine, Sanbon, Republic of Korea

Background: Fetuin-A plays a role in insulin resistance and
cardiovascular disease. Objective and hypotheses: The aim of
present study was to determine the relation between fetuin-A
levels and caridiometabolic risk factors and to investigate effect of
serum fetuin-A to insulin sensitivity indices for determining
whether fetuin-A is additional marker of insulin resistance in
prepubertal children. Method: Ninety-nine prepubertal Korean
children (59 males) with ages ranging from 6.0 to 10.0 years were
included in this study. Subjects were divided into groups as
normal-weighted and overweight/obese groups. Serum fetuin-A
levels were measured using an enzyme-linked immunosorbent
assay. Results: Serum fetuin-A concentrations were signiﬁcantly
elevated in overweight/obese children (PZ0.029). Serum fetuin-A
were signiﬁcantly positively correlated with BMI SDS (rZ0.239,
PZ0.017), TG (rZ0.285, PZ0.004), insulin (rZ0.377, P!0.001),
HOMA-IR (rZ0.365, P!0.001), systolic blood pressure (BP)
(rZ0.018, PZ0.006) and diastolic BP (rZ0.018, PZ0.006) and
were signiﬁcantly inversely correlated with HDL cholesterol
(rZK0.256, PZ0.019). When adjusted for age, sex, BMI and
lipid proﬁles in multivariate linear regression analysis, fetuin-A
was signiﬁcantly positively associated with homeostasis model
assessment of insulin resistance (HOMA-IR) (PZ0.048), and
was marginally inversely associated with QUICKI (PZ0.054).
Conclusion: Our results suggested that fetuin-A can be an
alternative marker for insulin resistance and cardiovasucular risk
in prepubertal children.

What are Early Predictors of Impaired Glucose
Tolerance in Children Born SGA?
Indre
Edita
Rasa Verkauskienea,b
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Multidisciplinary Intervention Programme in
Childhood Obesity- Review of Service
Jeremy Jonesa, Peri Wallachb, Ellis Knoudb, Ruth Hindc,
Susan Robinsonc, Jillian Morrisonb, M Guftar Shaikha
aPaediatric Endocrinology, Royal Hospital for Children, Glasgow,
UK; bDietetics, Royal Hospital for Children, Glasgow, UK; cClinical
Psychology, Royal Hospital for Children, Glasgow, UK
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Petraitienea,

catch-up growth. Statistical analyses were adjusted for sex, age,
pubertal stage and BMI SDS. Results: SGA children without
catch-up had higher glucose concentration 30 min. after glucose
load than those with catch-up growth or AGA (9.03G0.61 vs
7.38G0.23 (PZ0.01); 7.2G0.15 mmol/l (PZ0.005), respectively).
In both SGA groups 120 min. postload glycemia was higher than in
AGA, but the difference was more pronounced between AGA and
SGA without catch-up growth (AGA 5.81G1.13; SGA with catchup growth 6.37G1.07 (PZ0.04); SGA without catch-up growth
7.43G2.01 mmol/l (PZ0.01)). The differences in insulin levels
and HOMA-IR were not signiﬁcant between groups. Higher 120
min. glucose concentration was related with lower birth weight and
length (rZK0.222, PZ0.008; rZK0.169, PZ0.046), birth weight
and length SDS (rZK0.283, PZ0.001; rZK0.215, PZ0.011),
birth BMI (rZK0.199, PZ0.018) and faster prepubertal BMI
growth rate (rZ0.267, PZ0.012). Fasting insulin and HOMA-IR
correlated directly with height growth velocity during ﬁrst month
after birth (rZ0.252, PZ0.018; rZ0.237, PZ0.027), height and
weight gain during ﬁrst 6 years of life (rZ0.419, PZ0.021; rZ
0.408, PZ0.025). Conclusion: Small size at birth, higher
prepubertal BMI gain and absence of postnatal catch-up growth
are related to higher posprandial glucose levels at puberty.
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Albertsson-Wiklandc,

aDepartment of Endocrinology, The Hospital of Lithuanian
University of Health Sciences Kauno Klinikos, Kaunas, Lithuania;
bInstitute of Endocrinology, Lithuanian University of Health
Sciences, Kaunas, Lithuania; cGP-GRC, Göteborg Pediatric Growth
Research Center, Department of Pediatrics, Institute of Clinical
Sciences, The Sahlgrenska Academy at University of Gothenburg,
Göteborg, Sweden

Background: Subjects born small for gestational age (SGA)
were shown to be at higher risk to later metabolic consequences
but early prediction factors of changes in glucose metabolism are
not clearly known. Objective and hypotheses: We aimed to
investigate glucose tolerance and insulin resistance in adolescents
born SGA or appropriate for gestational age (AGA) and their
relationship with perinatal and postnatal factors. Method: A
prospective cohort of 48 SGA and 98 AGA children was followedup from birth to adolescence (75 boys, 71 girls). At the time of
study subjects were 11–15 years old (mean 13.1G1.4; SGA 12.3G
1.1; AGA 13.5G1.4 years). 14.6% of SGA children did not show
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Background: A multidisciplinary team (MDT) intervention
may improve severe obesity in children through education and
life-style change. Objective and hypotheses: MDT intervention
leads to improvements in clinical measures of obesity. Method:
Participants were selected by criteria: !16 years old; BMI O
3.5SDS or BMI O2.5 SDS with obesity-related co-morbidity.
Children and their families, attended intervention sessions over
10–13 weeks. Height, weight and resting heart rate (RHR) were
measured at beginning (T1) and end of the intervention (T2).
Participant records were examined for anthropometric measures
at referral (T0) and the most recent (T3) date available. Scottish
Index of Multiple Deprivation (SIMD) was used to assess socioeconomic status of families. BMI SDS was calculated using UK
1990 data. Results: Of 174 children referred to the service, 32
fulﬁlled the criteria. F:M ratio was 24:8 and T1 median (range) age
was 8.25 (2.0–15.42) years. 20/31 (64.5%) families came from the
most deprived quintile and O80% came from the lower two
quintiles, this was similar to those referred to the service but not
suitable for the intervention. Median (range; n) BMI SDS was T03.67(2.5–5.3; 32), T1-3.58 (2.14–4.7; 18), T2-3.51(1.78–4.84; 18)
and T3-3.62(3.3–4.3; 15). Although BMI SDS was not different at
T2 (PZ0.7) it had improved or remained stable in 16/18 (89%)
while two participants increased BMI SD (0.18, 0.41), maternal
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BMI also improved in 6/10. The rate of change in BMI SDS
improved in patients completing the programme compared to the
interval preceding the programme from K0.16 to K0.31 although
not signiﬁcant (PZ0.13). Comparing the programme completors
to non-completors there was no signiﬁcant difference in change in
BMI SDS from the start of the programme to T3 (PZ0.8).
However median (range) RHR changed signiﬁcantly from 115(90–
148) to 91(72–152) over the same period (PZ0.01). Conclusion:
Deprived areas seem to be at greatest need of childhood obesity
management and MDT interventions have a role. Short term
programmes may not reduce BMI SDS, but improvements in RHR
suggest improvements in cardiovascular risk.

compound heterozygous. Conclusion: Sitosterolemia shares
clinical and biochemical features with homozygous familial
hypercholesterolemia. Nevertheless, it is impressively responsive
to cholesterol-lowering diet. In our report, we demonstrate a rapid
reduction of severe hypercholesterolemia in response to dietary
restriction in a young patient leading to the diagnosis of this rare
disease. Early identiﬁcation and treatment may prevent premature
atherosclerosis.
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Glucose Metabolism In Children with Prader-Willi
Syndrome: The Effect Of Gh Therapy
P1-P487

Graziano Grugnia, Danilo Fintinib, Sarah Bocchinib, Antonino Crinob

Hypercholesterolemia in Childhood: How the
Response to Diet could Lead to Diagnosis. Lesson
from a Case-Report

Auxological institute,, Piancavallo (Verbania), Italy;
Endocrine Diseases Unit, Unit of Endocrinology and
Diabetes, Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy

Patrizia Bruzzia, Barbara Predieria, Simona Filomena Madeoa,
Claudio Rabacchib, Patrizia Tarugic, Sebastiano Calandrab,
Lorenzo Iughettia
aDepartment of Medical and Surgical Sciences of Mothers, Children
and Adults, University of Modena & Reggio Emilia, Paediatric Unit,
Modena, Italy; bDepartment of Biomedical, Metabolic and Neural
Sciences, University of Modena & Reggio Emilia, Modena, Italy;
cDepartment of Life Sciences, University of Modena & Reggio
Emilia, Modena, Italy

Background: Sitosterolemia is a rare autosomal recessive
disorder characterized by intestinal hyperabsorption and decreased
biliary excretion of dietary plant sterol, due to mutations in
adenosine-triphosphate (ATP)-binding-cassette (ABC) transporter family (ABCG8 and ABCG5). Case report: A 7.86 years old
boy was referred to the Childhood Lipid Clinic due to incidental
ﬁnding of hypercholesterolemia: total cholesterol 524 mg/dl
(13.54 mmol/l), LDL-cholesterol 412 mg/dl (10.65 mmol/l),
HDL-cholesterol 52 mg/dl, triglycerides 55 mg/dl, ApolipoproteinA 104 mg/dl and ApoB100 253 mg/dl. Parents were unrelated.
Family history was positive for obesity and hypertension. Only his
father presented a mild hypercholesterolemia (total cholesterol
242 mg/dl). Anthropometric parameters were: height-SDS K2.02
and BMI-SDS K1.40. He was prepubertal and no xanthoma
and/or xanthelasma, arcus corneae or splenomegaly were detected.
Apolipoprotein E genotyping was E3/E3. Thyroid, liver and renal
function results and echocardiography were normal. He was
started on diet according to Therapeutic Lifestyle Changes (from
National Cholesterol Education Program ATP III). First genetic
analysis did not detected mutations on ARH and LDL-R genes.
Meanwhile, his lipid proﬁle showed an impressive improvement
within 6 months of cholesterol-lowering diet: total cholesterol
decreased to 203 mg/dl (5.25 mmol/l) (K39%) and LDLcholesterol to 141 mg/dl (3.64 mmol/l) (K34%). Because of the
degree and speed of his response to diet, sitosterolemia was
suspected. Genetic analysis conﬁrmed the presence of two nonsense mutation of ABCG8 gene (exon 3: c.320COG, p.Ser107* and
exon 7: c.1083 GOA, p.Trp361*) conﬁguring our patient as a
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Background: Numerous studies have shown that PWS
patients demonstrate the preservation of insulin sensitivity despite
severe obesity. Data about insulin secretion in PWS however, are
still conﬂicting. Other reports showed that PWS subjects and
simple obese controls had similar insulin levels and were both
insulin resistant. These discrepancies could be due to the different
clinical characteristics of the study groups, including age, weight
excess levels and the presence/absence of GH therapy. Objective
and hypotheses: In this study we compared measures of insulin
secretion and glucose levels in PWS children with those in BMI-,
gender- and age-matched obese controls (OC), highlighting the
inﬂuence of GH therapy on glucose metabolism. Method: Three
groups of children were studied: i) 12 PWS (eight males, median
age 12.9 years and BMI-SDS: 3.37) on treatment with GH (PWSGHT); ii) 8 PWS (two males, median age 13.1 years and BMI-SDS:
3.25) without GH therapy (PWS-noGHT); iii) 40 OC (21 males,
median age 13.1 years and BMI-SDS: 3.7). All subjects underwent
a standard OGTT, and the following parameters were evaluated:
ISI, QUICKI, HOMA-IR, insulinogenic index (InsIn), and the area
under the curve of insulin (In) and glucose (G). Diagnosis of
altered glucose metabolism was deﬁned according to the ADA
criteria (2016). Results: Impaired glucose tolerance was detected
in 1 PWS-GHT (7%), 2 PWS-noGHT (25%) and 6 OC (15%). The
more relevant ﬁndings are reported in the Table 1. Conclusion:
Our data support the relative hypoinsulinemia and greater insulin
sensitivity in obese children with PWS compared to OC. To be
noted, GHT does not seem to negatively affect glucose and insulin
homeostasis in PWS subjects.
Table 1.
G 0’
PWS-GHT
PWS-noGHT
OC

In 120’
*

76.7G7.9
73.2G8.5*
82.1G6.9

64.6G30.8
75.0G45.4
141.9G90.8

C

ISI

InsIn

3.81G2.37
6.05G5.44§
2.63G2.60

2.1G0.91
1.17G0.838
2.63G1.43

*

p!0.05 vs OC; Cp!0.02 vs OC; § p!0.03 vs OC; 8p!0.02 vs OC
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Impact of a Group-based Treatment Program on
Adipocytokines, Oxidative status, Inﬂammatory
Cytokines, and Pulse Wave Velocity in Obese Children
and Adolescents

effects on adipocytokines, inﬂammatory process, and arterial
stiffness. Participants without change in weight status also
beneﬁted. These improvements may reduce the risk of obese
youths developing obesity-related complications.

Jeerunda Santiprabhoba, Kawewan Limprayoonb,
Prapun Aanpreungc, Ratiya Charoensakdid, Ruchaneekorn
W. Kalpravidhd, Benjaluck Phonrate, Rungsunn Tungtrongchitrf
aDivision of Endocrinology and Metabolism, Department of
Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol University,
Bangkok, Thailand; bDivision of Respiratory and Critical Care,
Department of Pediatrics, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkok, Thailand; cDivision of Gastroenterology, Department of Pediatrics, Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand; dDepartment of
Biochemistry, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; eDepartment of Clinical Tropical
Medicine, Faculty of Tropical Medicine, Mahidol University,
Bangkok, Thailand; fDepartment of Tropical Nutrition and Food
Science, Faculty of Tropical Medicine, Mahidol University, Bangkok,
Thailand

Background: The link between obesity and dysregulation of
adipocytokines, inﬂammatory cytokines, and oxidative status has
been found to underline the pathogenesis of obesity-related
complications, such as cardiovascular disease and type 2 diabetes.
Objective and hypotheses: The objectives were i) to evaluate
the effect of a group-based lifestyle modiﬁcation program on
adipocytokines, inﬂammatory cytokines, oxidative status, and
brachial-ankle pulse wave velocity (ba-PWV) in obese youths and
ii) to determine the relationship between changes in obesity,
insulin resistance, cytokines, oxidative status, and ba-PWV. The
hypothesis was weight reduction would result in improvement of
adipocytokines, inﬂammatory cytokines, oxidative stress, and
arterial stiffness. Method: The 1-year weight reduction program
included 126 obese youths. The intervention involved initial
hospitalization and ﬁve out-patient group-based sessions for
instruction on healthy lifestyle living. Measurements included
anthropometric data, blood tests, body composition, and ba-PWV
pre-and post-intervention. Results: The study was completed by
115 participants. Percentage weight for height and percentage total
fat decreased signiﬁcantly (both P!0.001). High molecular weight
(HMW) adiponectin increased (P!0.001), while leptin, interleukin 6 (IL-6), and high sensitivity C-reactive protein decreased
signiﬁcantly (all P!0.001). No signiﬁcant change in oxidative
status was detected. The ba-PWV decreased from baseline
(P!0.001). Even participants without weight reduction had
decreased levels of leptin (PZ0.021), IL-6 (PZ0.019), and
ba-PWV (PZ0.031). Change (D, before-after) in percentage
weight for height was positively correlated with Dleptin (rZ
0.624, P!0.001) and Dhomeostasis model assessment of insulin
resistance (HOMA-IR) (rZ0.230, PZ0.021). Change in HMW
adiponectin was negatively correlated with Dpercentage total fat
(rZK0.289, PZ0.003). Changes in ba-PWV were positively
correlated with Dplasma malondialdehyde (rZ0.233, PZ0.036)
and DHOMA-IR (rZ0.253, PZ0.025). Conclusion: A groupbased healthy lifestyle program for obese youths had beneﬁcial
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Matsuda Index in Correlation with Clinical Indicators
of Insulin Resistance in Children and Adolescents
Eirini Dikaiakoua, Elpis Vlachopapadopouloua, Foteini Petychakia,
Ioanna Patiniotia, Elli Anagnostoua, Feneli Karachalioua,
Maria Kafetzib, Aspasia Fotinoub, Stefanos Michalacosa
aDepartment of Endocrinology – Growth and Development,
Children’s Hospital P & A Kyriakou, Athens, Greece; bDepartment
of Biochemistry – Hormones Laboratory, Children’s Hospital
P. & A. Kyriakou, Athens, Greece

Background: Obesity-related insulin resistance is present in
obese children and Matsuda index is a method proposed to
evaluate insulin resistance, using data obtained from the oral
glucose tolerance test (OGTT). Objective and hypotheses: To
investigate whether the clinical indicators of family history of
obesity and/or Type II diabetes, acanthosis nigricans, and
increased waist circumference are associated with insulin
resistance, as calculated by the Matsuda index and if they could
be used as selection markers for patients to undergo OGTT.
Moreover, the correlation of insulin resistance with the coexistence
of metabolic syndrome. Methods: Data from 95 overweight and
obese children (47 boys and 48 girls) with mean age 10.7G2.2
years were analyzed. Student’s t-tests were used for the comparison
of means and Pearson correlation coefﬁcients were used to explore
the association of two continuous variables. Results: Insulin
resistance was found in 39.1% of the children. The mean
MATSUDA index was 3.4 (S.D.Z1.9). The mean AUC for glucose
was 14211.3 (S.D.Z2016.5) and for insulin 13484.2 (S.D.Z11985.3).
Matsuda index was signiﬁcantly lower in cases with acanthosis
nigricans (PZ0.007), in those with metabolic syndrome and in
puberty. Additionally, Matsuda index was signiﬁcantly correlated
with waist circumference (rZK0.40, PZ0.006). The proportion of
those with insulin resistance was similar in boys and girls and
greater in puberty. AUC for insulin was signiﬁcantly greater in cases
with acanthosis nigricans (PZ0.007) or metabolic syndrome
(PZ0.006). Waist circumference was also predictive for AUC for
insulin (rZ0.30, PZ0.044). Conclusion: Family history of obesity
and diabetes, acanthosis nigricans and increased waist circumference are associated with insulin resistance and can be used as
clinical markers to indicate that a patient should undergo OGTT. In
addition, increased insulin sensitivity is associated with better
metabolic proﬁle as reﬂected by lower levels of triglycerides, LDL
and higher HDL.

319

P2-P491

Anthropometric, Biological and Imagistical Methods
For Assessing the Cardiovascular Risk in Obese
Children
Ramona Stroescua,b, Teofana Bizereaa,b, Maria Lesovicib,
Monica Marazanb, Otilia Margineana,b
aPaediatric; V.Babes” University of Medicine and Pharmacy,
Timisoara, Romania; bLouis Turcanu Emergency Hospital for
Children, Timisoara, Romania

Background: Pediatric obesity has increased worldwide over
the last decades, being diagnosed at ever-younger ages. Objective
and hypotheses: Evaluation of clinical and biological parameters
and changes that occur in children with obesity; metabolic
syndrome (MetS) identiﬁcation in the studied groups; identiﬁcation, evaluation, analysis and correlation of the adipogenic
factors with the carotid intima media thickness (CIMT). Method:
A cross-sectional study was conducted over a period of 1 year
(April 2014–April 2015). 68 obese patients with mean age 11.83
years were included, distributed as follows: 17 (25%) were aged
between 5 and 9, 35 (51%) between 10–14 and 16 (24%) between
15 and 18. Blood pressure, lipids, glucose, leptin, adiponectin and
high sensitive CRP were determined. Oral glucose tolerance test
was performed in all children. Insulin resistance (IR) was assessed
by HOMA. CIMT was measured in all patients. Results: MetS was
present in 18 patients (26.14%), with a higher prevalence among
the 15–18 age group (11.76% vs 22.85% vs.50%). A strong
correlation between CIMT and other metabolic factors has been
observed (rZ0.83). Lower levels of adiponectin, higher levels of
leptin, high sensitive CRP and CIMT values have been observed in
the 15–18 age group. Conclusion: Metabolic risk increases with
age. There is a correlation between CIMT and adiponectin, leptin,
high sensitive- CRP. CIMT is a known marker for subclinical
atherosclerosis, it is a cheap and noninvasive method. Extensive
population studies are required to establish threshold values for
CIMT in children.
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Trends of Nutrition of Ukrainian Children from
Kharkiv Region: Tendency to Overweight,
Dehydration, Impaired Social Adaptation
Tetyana Chaychenko, Olena Rybka, Natalja Georgievska,
Nadija Buginskaya
Kharkiv National Medical University, Kharkiv, Ukraine

Background: Diabetes, acute cardiovascular events and
lifelong psychological problems reﬂect the obesity burden.
Nutrition is a key point in prophylaxis and management of
overweight and there is important to know trends of nutrition to
build interventional strategies. Method: There are 1021 healthy
lean (LH) and 372 obese (OW) adolescents aged 10–17 y.o. were
survived with original questionnaire, which also included social
and psychological (Beck-Youth) determinants of background.
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Results: Regular planned meals are present in 82% of lean vs. 59%
of overweight. 12% LH and 64% OW skip their breakfasts and 18%
and 43%, respectively, skip their lunch. At the same time total
number of meals approximately the same (PZ0.006) and they are
shifted to the night. The interval between dinner and bedtime is
2.99C0.84 hours in LH and 3.5C0.41 h in OW (P! 0.001). At
the same time 82% of children without group difference are prone
to the snacks after dinner. And the interval between evening
snacks (last meal) and bedtime statistically less in OW (2.05C
1.15 h. vs. 1.25C0.57 h, P! 0.001). Overweighs more prone to
consume dairy (more than two times per day) than meat or ﬁsh,
less prone to veggies (with exclusion potato) and prefer to
consume fruits instead of meals as well as skipping breakfasts and
lunches (P!0.01 for all). Average ﬂuid consumption is 1.74 l in
LH vs. 1.88 l in OW (PZ0.03) with preferences to tea or coffee
in 50.4%, juices or soda in 48.6%, water in 1% with no difference in
groups. Irregular meals revealed association with anxiety level (rZ
0.53) and low self-esteem (rZK0.67). It was established that just
19.5% of children were able to impact the choice of meal and only
8.51% of parents are prone to support their children with healthy
eating. Conclusion: Style of nutrition of modern population of
Eastern Ukrainian children reﬂects a tendency to overweight and
dehydration due to imbalanced diet, not planned meals and
insufﬁcient support of healthy eating by parents. On addition to
this, there is a tendency to impaired social adaptation due to
hyperdominant parental behaviour. So, social strategies together
with family oriented psychological interventions are necessary for
the healthy lifestyle promotion at the population level to prevent
risks and improve social adaptation.
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Melanocortin-4 Receptor Gene Mutations in a Group
of Turkish Obese Children and Adolescents
Selma Tunca, Korcan Demira,b, F Ajlan Tukunc, Cihan Topala,
Filiz Hazana, Burcu Saglamc, Ozlem Nalbantoglua, Melek Yildiza,
Behzat Ozkana
aDr Behcet Uz Children’s Hospital, Izmir, Turkey; bDokuz Eylul
University, Izmir, Turkey; cDuzen Genetics Laboratory, Ankara,
Turkey

Background: Melanocortin-4 receptor (MC4R) mutations are
the most common known cause of monogenic obesity but there is
no data for Turkish children. Objective: To determine the
prevalence of MC4R mutations in a group of Turkish morbid
obese children and adolescents. Method: MC4R gene was
sequenced in 47 consecutive morbidly obese children and
adolescents (28 girls and 19 boys, aged 1–18 years) who presented
during a 1-year period. Inclusion criterion was a BMI R120
percent of the 95th percentile or R35 kg/m2. Those with chronic
diseases, Cushing syndrome, hypothyroidism, or suspected
syndromes that could cause obesity were excluded. Onset of
obesity was before the 10th year of life in all subjects. Results:
Mean values of age of all patients was 13.2G4.1 years, age at onset
of obesity 5.1G2.1 years, height SD score 1.21G0.93, BMI 40.0G
8.8, BMI SD score 2.72G0.37. One novel (c.870delG) and two
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previously reported (c.496 GOA, c.346_347delAG) mutations
have been found in four (8.5%) obese children and adolescents.
The novel mutation (c.870delG) was predicted to be a diseasecausing frame-shift mutation using in silico analyses. Fasting
glucose and lipid levels of the patients with MC4R mutation were
normal but insulin resistance was present in two of them. Six more
individuals with MC4R mutation (one child, ﬁve adults) were
detected following analyses of the family members of affected
children. Conclusion: This study is the ﬁrst to report the
prevalence of Turkish children and adolescents with morbid
obesity. MC4R gene mutations are frequently found in morbid
obese Turkish children and adolescents as well.

characteristic of obesity, before biochemical alterations can be
detected.
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The Cutoff Values of Indirect Indices for Measuring
Insulin Resistance in Korean Children and
Adolescents
Jun Woo Kim, Heon-Seok Han
Chungbuk National University College of Medicine, Cheongju,
Chunguk, Republic of Korea
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Comparison between CDC (Centers for Disease
Control and Prevention) and Italian Growth Charts
in the Characterization of Pediatric Obesity
Stefania Pedicellia, Carla Bizzarria, Giuseppe Stefano Morinob,
Marco Cappaa
aUnit

of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, IRCCS, Rome, Italy; bUnit of Clinical Nutrition, “Bambino
Gesù” Children’s Hospital, IRCCS, Rome, Italy

Background: The use of international or local growth charts
for the deﬁnition of pediatric obesity is still debated. Inappropriate
reference standards may lead to under/over-estimation of the
prevalence and consequently of the number of patients to be
included in diagnostic work-up. Objective and hypotheses: To
deﬁne the differences between patients considered obese according
to either CDC or Italian growth charts. Method: A single-centre
cohort of 177 children was studied: all children (mean age 12.85G
1.94 years) underwent clinical and anthropometric assessment by
the same pediatric endocrinologist. BMI SDS were calculated by
both CDC and local growth standards. Obese (O95th percentile)
and overweight (O85th percentile) patients, according to local
BMI SDS, underwent oral glucose tolerance test (OGTT), blood
tests for metabolic and endocrine evaluation, and DEXA scan to
deﬁne body composition. Results: According to the CDC growth
charts, 84 out of 117 patients (71.8%) were considered obese (BMI
R2 SDS); this percentage decreased to 62.4% (73/117 patients)
when national BMI SDS were used. No signiﬁcant differences in
the distribution of patients according to sex (males: 58.3% in CDC
growth charts vs 52.1% in local growth charts) and puberty
(prepubertal: 20.2% vs 16.4%) were found. The comparison
between patients considered obese only for CDC growth charts
and patients considered obese for both growth charts showed that
the ﬁrst were younger (P!0.001) and had lower abdominal
(P!0.001), waist (P!0.001) and wrist circumference (PZ0.002),
abdominal circumference/height ratio (P!0.001) and triglyceride
concentrations (PZ0.032), higher HDL cholesterol (PZ0.028)
and lower percentage of fat mass (PZ0.001). Conclusion: Local
growth charts showed lower BMI SDS than CDC growth charts.
The use of CDC growth charts could result in an earlier
identiﬁcation of patients with anthropometric and radiological
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Background: With the use of insulin resistance (IR) as a cause
of metabolic syndrome (MetS), it is possible to screen the risk
group of childhood MetS. Indirect index of IR can be estimated
thru homeostasis model assessment (HOMA) of IR. Another
index of triglyceride and glucose (TyG) were evaluated and equally
effective in some adult studies. However, we do not have consistent
prevalence rate and percentile distribution of MOMA-IR and TyG
index in children and adolescent population. Objective and
hypotheses: To investigate the prevalence rate of MetS, the
distribution of HOMA-IR and TyG index, and cutoff values of
these indices to screen high risk group of MetS in Korean children
and adolescents. Method: Data from 3313 Korean subjects (1756
male, 1556 female) were included from Korean National Health
and Nutrition Examination Survey conducted during 2007–2010.
With three different criteria of MetS, we calculated the prevalence
rate of MetS. The cutoff values of indirect index of IR were
obtained from the receiver-operation characteristic (ROC) curves.
Results: The prevalence rate of MetS in male and female by three
different criteria were 13.9% and 3.6%, 4.6% and 3.6%, and 1.4%
and 1.6%, respectively. The cutoff values of HOMA-IR and TyG
index were 2.94 and 8.41, 3.29 and 8.48, and 3.54 and 8.66,
respectively. The cutoff values by three different criteria were
equivalent to 50th–75th percentile, 75th percentile, and 75th–90th
percentile of the distribution of HOMA-IR and TyG index in
Korean children and adolescents, respectively. Conclusion: The
prevalence rate of MetS and cutoff values of indirect indices of IR
by three different criteria were ranged widely. Further studies need
to be performed to validate these cutoff values of indirect indices of
IR to screen high-risk group of MetS.
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Intensive Exercise Intervention for Long-term
Adolescent and Young Adult Survivors of OncologyRelated Cranial Insult: A Pilot Study
Shoshana Ratha,c, Treya M Longc, Natasha Bearc, Kerrie Grahama,
Helen Atkinsonc, Lousie Naylorc, Catherine Colea,c, Nick Gottardoa,b,
Catherine Choonga,c
aPrincess Margaret Hospital for Children, Subiaco, Western
Australia, Australia; bTelethon Kids Institute, Subiaco, Western
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Background: Survivors of childhood cancer are at increased
risk of cardiovascular morbidity and mortality in later life.
Although the brain is known to be involved in control of
metabolic functions including appetite regulation and energy
expenditure (1), little data are available relating to the risk of
metabolic dysfunction secondary to cerebral injury. Several studies
have attempted to investigate the impact of exercise on physical
and psychosocial parameters in survivors of childhood cancer,
however most involved exercise durations of less than 12 weeks. It
is therefore unknown whether intensive, prolonged exercise
intervention is safe and tolerable for young adults and adolescents
with cerebral injury due to tumours or cancer therapy or if it is
beneﬁcial from a metabolic perspective. Aim: To expose 20
adolescent and young adult survivors of cerebral injury due to
brain tumour or cancer therapy, to a supervised, tailored exercise
program of 6 months duration in order to determine whether an
intensive exercise regimen is safe and tolerable for this cohort.
Further, to explore the impact on their metabolic proﬁle and body
composition. Methods: Adolescents and young adults aged 15–23
with a past history of brain tumours or cranial irradiation, were
recruited from the Princess Margaret Hospital Oncology database.
Baseline testing included auxology, body composition using DXA,
oral glucose tolerance testing and lipid and hormone proﬁling.
Subjects were re-tested after a non-intervention control period of
six months and then commenced the intervention program. All
tests were repeated upon completion of the intervention, which
consisted of thrice weekly small-group, tailored supervised
exercise sessions over a six month period. Results: Twenty out
of 87 possible candidates were recruited from the PMH oncology
database. All underwent testing at baseline and after the 6 month
control period. Two dropped out prior to commencement of the
intervention program, three decided to pursue a home-based
program and three pulled out of the intervention early on due to
other commitments. No signiﬁcant variation occurred in body
composition, BMI, lipid proﬁle, insulin or glucose levels during the
control period (nZ20). Twelve participants completed the
intervention phase; nine participated in more than 20 exercise
sessions and three participated in more than 40 sessions. No
difference (PO0.05) was seen in their BMI or metabolic proﬁle
after the intervention regardless of the extent of their compliance,
however improvement in body composition was noted: total fat
percentage decreased from 36.2% to 34.5% (PZ0.024) and trunk:
total mass ratio dropped from 0.51 to 0.48 (PZ0.014) indicating
reduction in central adiposity. During the intervention, there was
one fall. No other adverse events were identiﬁed. Of those who
completed the intervention, 91% indicated that they enjoyed it and
would consider participating in further tailored programmes.
Conclusion: Small-group based exercise is acceptable, safe and
enjoyable for young adult and adolescent survivors of childhood
cancer. Although metabolic beneﬁt was not evident in the small
group who completed the intervention, body composition
improved. Participant’s enthusiasm for the program and desire
to continue exercising, indicate that this form of intervention may
be sustainable in the long term and requires further, larger scale
investigation.
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Cardiometabolic Effect of Sugar-Sweetened
Beverages Reduction in Obese Children
Júlia Galhardoa, Catarina Diamantinob, Anabela Alonsoa,
Lurdes Lopesa
aDiabetes and Paediatric Endocrinology Unit, Centro Hospitalar de
Lisboa Central – Hospital de Dona Estefânia, Lisbon, Portugal;
bPaediatrics Department, Centro Hospitalar de Lisboa Central –
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Background: The excessive consumption of sucrose,
primarily used in sweetened beverages, has been considered an
important inducer of cardiometabolic diseases. Besides the
association between metabolic syndrome and fructose found in
animal models, literature is lacking prospective studies in humans,
especially in paediatric ages. Objective and hypotheses: We
assessed the effect of sugar-sweetened beverages reduction on
markers of metabolic syndrome in obese children. Method: This
was a prospective analysis of the ﬁrst 200 pre-pubertal patients
admitted to our hospital-based obesity clinic, during 2015 (mean
BMI z-score 3.41G0.54). To access dietary intake, children were
asked to make a three 24 h-recall weekly. Sugar-added beverages
were quantiﬁed as number of servings, and sucrose intake was
calculated. During the ﬁrst 4 weeks, patients had their usual diet.
For the next 24 weeks, they were asked to restrict sugar-added
beverages to one serving a week, keeping everything else as
previously. Results: At baseline, mean daily sucrose intake was
219G62 g, of which 144G14 g (about 66%) from sugar-sweetened
beverages; mean systolic and diastolic BP z-scores were 1.8G0.6
and 1.7G0.4 respectively; median HOMA-IR was 3.57 (1.34–6.43);
mean uric acid was 4.1G1.9 mg/dl; median triglycerides was 132
(72–201) mg/dl. After adjustment for potential confounders, the
reduction of beverages to one serving a week was associated to a
decrease of: 0.5 (95% CI, 0.3–0.7) and 0.4 (95% CI, 0.2–0.6) in
systolic and diastolic BP z-scores correspondingly; 1.7 mg/dl (95%
CI, 1.0–2.2) in uric acid; 44 mg/dl (95% CI, 21–55) in triglycerides;
19 mg/dl in apolipoprotein B (95% CI, 13–25); 41.9 mUI/ml (95%
CI, 27.3–56.5) in insulin at 30 0 of OGTT; 2.2 ng/ml (95% CI, 1.3–
3.1) in leptin. No association was found for HOMA-IR.
Conclusion: Our results provide additional evidence supporting
a positive relationship between sugar-sweetened beverages
reduction and the improvement of important markers of
metabolic syndrome. Therefore, controlling its consumption by
children is an efﬁcient and urgent measure of public health
worldwide.
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A Comprehensive and Multidisciplinary Management
Plan is Extremely Effective at Reducing the
Prevalence of Overweight and Obesity in Childhood
and Adolescence
Soﬁa Genitsaridia, Soﬁa Karampatsoua, Iﬁgeneia Papageorgioua,
Georgios Papadopoulosa, Ioanna Faraklaa, Eleni Kouia,

Poster Presentations
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Nicolas C Nicolaidesa, Yannis Maniosb, Evangelia Charmandaria,c
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Nutrition and Dietetics, School of Health Science and Education,
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Background: Obesity in childhood and adolescence represents a
major health problem of our century, and accounts for a signiﬁcant
increase in morbidity and mortality in adulthood. In Greece, more
than 30–35% of children and adolescents are overweight or obese.
Objective and hypotheses: To investigate the effectiveness of a
comprehensive and personalized multidisciplinary management
plan in reducing the prevalence of overweight and obesity in
childhood and adolescence. Methods: One thousand two hundred
and seventy children and adolescents (mean ageGS.E.M.: 10.06G
3.29 years; 573 males, 697 females; 608 prepubertal, 508 pubertal)
were studied prospectively for one year. According to their BMI,
subjects were classiﬁed as obese, overweight or of normal BMI. All
subjects were evaluated by a multi-disciplinary team at frequent
intervals, and received personalized advice on diet and exercise.
Psychologic assessment and management was included when
required. Endocrinologic and biochemical investigations were
performed at the beginning and at the end of the study. The
study was approved by the Committee on the Ethics of Human
Research, and written informed consent was obtained by all parents.
Results: At initial evaluation, 60.2% of subjects were obese, 28.4%
overweight and 11.4% of normal BMI. A higher number of boys
were obese compared with girls (68.5% vs. 53.3%, P!0.001), while a
higher number of girls were overweight (30.7% vs. 25.6%, P!0.001).
The onset of weight gain had been observed beyond the age of
5 years and was progressive throughout childhood and adolescence.
Following one year of the multi-disciplinary management interventions, the prevalence of obesity was decreased by 30%, the
prevalence of overweight was decreased by 35%, normal BMI
increased by 8%, and the cardiometabolic indices improved
substantially. Conclusions: A personalized multi-disciplinary
management plan is extremely effective at reducing the prevalence
of obesity in childhood and adolescence.

P2-P499

Multidisciplinary Care Management of Pediatric
Obesity and Factors Associated with Better Outcomes
Helene Thibaultb,c, Caroline Carrièreb,c, Cassandre Cabausselb,
C Badera, Pascale Barberger-Gateaua,c, Pascal Barata,b
aUniversité Bordeaux, Bordeaux, France; bRePPOP, Bordeaux,
France; cINSERM U897, ISPED, Bordeaux, France

Background: RePPOP Aquitaine (network of prevention and
treatment of pediatric obesity in southwest France) has developed
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a multidisciplinary approach to treat childhood obesity based on
multicomponent lifestyle interventions and family-based actions.
Objective and hypotheses: This study assessed the impact of
the care management proposed by RePPOP Aquitaine and
investigated factors associated with better outcomes. Method:
The impact of RePPOP care management was assessed by changes
in BMI Z-score between baseline and the end of care management
among 982 overweight or obese children. A multivariate analysis
examined independently factors signiﬁcantly associated with
better outcomes at the end of care management. Results: At the
end of care management, 75.5% of children had decreased their
BMI Z-score. Initial characteristics signiﬁcantly associated with
better outcomes at multivariate analysis were: age at baseline (5–15
years old), practice in sports club, length of follow-up by RePPOP
(O10 months), no parental obesity and having no academic
difﬁculties. Conclusion: This study conﬁrms that several social
and individual factors affect the efﬁciency of pediatric obesity care
management but highlights that multidisciplinary treatment has a
signiﬁcant positive effect on body weight and the importance of
organizing care within the family and the health professional
community.

P2-P500

Prevalence and Characteristics of Polycystic Ovary
Syndrome in Obese Adolescents
Marina Ybarra, Ruth Franco, Louise Cominato, Raissa Sampaio,
Silvia Sucena, Durval Damiani
Instituto da Criança - HC - FMUSP, São Paulo, SP, Brazil

Background: Polycystic ovary syndrome (PCOS) in adolescence has a challenging diagnosis and therefore has raised intense
discussions. Its prevalence in childbearing age women ranges from
5 to 10%. However, the prevalence in obese adolescents has not yet
been reported. Besides, the relationship of PCOS with metabolic
and cardiovascular disorders in this speciﬁc population has not
been established. Objective and hypotheses: We aimed to
assess the prevalence and characteristics of PCOS in a population
of obese adolescents treated at a quaternary hospital. The
hypotheses was that PCOS was frequent in obese adolescents.
Method: We performed a cross-sectional study with 49
postmenarcheal obese adolescents with a mean age of 14.7 years.
Anthropometric assessment and review of medical records were
performed. Clinical and laboratory hyperandrogenism were
quantiﬁed using Ferriman-Gallwey index and androgenic dosage,
respectively. The ovarian morphology was evaluated by suprapubic ultrasound. All patients had their metabolic proﬁles
evaluated. Results: The prevalence of PCOS in obese adolescents,
according to the new guideline for PCOS in adolescence of the
American Pediatric Endocrinology Society, was 18.4%. When
assessed by the Rotterdam, the Androgen Excess and PCOS
Society and the National Institute of Health criteria, the prevalence
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of PCOS was 26.4, 22.4 and 20.4%, respectively. Menstrual
irregularity was found in 65.3% of the patients. Clinical
hyperandrogenism was observed in 16.3 and 18.4% had total
testosterone concentrations above the normal range. Ultrasonography revealed that 18.4% had polycystic ovaries. Obese
adolescents with PCOS had higher prevalence of metabolic
syndrome. Conclusion: The prevalence of PCOS in obese
adolescents is high compared to that observed in the literature.

P2-P502

Metabolic Syndrome in Prepubertal Obese Children:
Inclusion of the Triglyceride/Hdl Ratio as an
Alternative Diagnostic Criterion
Carla Boquete, Baran Jesica, Fernanda Alvarez Yuseff,
Martha Suarez, Gabriel Fideleff, Miriam Azaretzky,
Marcela Aranguren, Mariela Fusero, Gabriela Ruibal, Hugo Fideleff,
Hugo Boquete
Endocrinology Unit, Hospital Alvarez, Buenos Aires, Argentina
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Efﬁcacy of the Treatment for Childhood Obesity in
Specialist Care: Age Over 10 Years at Baseline and
Acanthosis Nigricans Predict a Worse Outcome
Marketta Dalla Vallea,b, Tiina Laatikainenc,d, Päivi Nykänene,
Jarmo Jääskeläinenb,f
aDepartment

of Pediatrics, North Karelia Central Hospital, Joensuu,
Finland; bDepartment of Pediatrics, University of Eastern Finland,
Kuopio, Finland; cInstitute of Public Health and Clinical Nutrition,
University of Eastern Finland, Kuopio, Finland; dHealth Department, National Institute for Health and Welfare, Helsinki, Finland;
eDepartment of Pediatrics, Mikkeli Central Hospital, Mikkeli,
Finland; fDepartment of Pediatrics, Kuopio University Hospital,
Kuopio, Finland

Background: Treatment of pediatric obesity is challenging
and especially the long-term outcome has been modest in many
previous studies. Objective and hypotheses: We wanted to
evaluate the efﬁcacy of obesity treatment in specialist care and to
ﬁnd out factors, which have a major impact on the outcome.
Methods: A total of 654 children (302 girls) aged 2–18 years
treated for obesity between 2005 and 2012 in three specialist clinics
covering whole Eastern Finland were included. BMI-SDS based on
the national growth references before the treatment, at baseline,
and up to 3 years after baseline were recorded. The change in BMISDS and potential factors inﬂuencing the outcome (age and
BMI-SDS at baseline, sex, presence of acanthosis nigricans (AN),
psychiatric disturbances, parental obesity, motivation for treatment, and adherence to the protocol) were explored with mixed
model analyses. Results: BMI-SDS increased during the year
before the baseline (mean difference 0.13 (S.D. 0.14); P!0.001),
and decreased from the baseline (at 0.5 year K0.07 (0.01); at 1 year
K0.10 (0.01); at 2 years K0.09 (0.02), all P!0.001, and at 3 years
K0.06 (0.02) PZ0.005). The presence of AN or age O10 years at
baseline attenuated the treatment outcome and the long-term
outcome was negligible. Children aged !10 years and those
without AN had a signiﬁcant and long-lasting decrease in
BMI-SDS (at 3 years K0.27 (0.04), P!0.001 and K0.14 (0.04),
P!0.001, respectively). In addition, motivation for treatment,
adherence to the protocol, and BMI-SDS at baseline affected the
outcome, whereas sex, psychiatric disturbances, or parental obesity
had no impact on it. Conclusions: Treatment of pediatric obesity
is most effective when started at a younger age. The association of
AN with a poor treatment outcome is a novel ﬁnding and suggests
a link to insulin resistance. This warrants further studies.
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Background: Although a large number of publications show a
high prevalence of Metabolic Syndrome (MS) during childhood, to
date, there is no uniform deﬁnition for evaluating this condition in
children and adolescents. In the pediatric population, there are
difﬁculties for characterizing this condition and the various criteria
used might lead to underdiagnosis. In recent years, the
triglycerides/HDL (TG/HDL) ratio has been proposed as a new
marker. Objective and hypotheses: To analyse the prevalence
of MS using Cook’s diagnostic criteria and to evaluate the inclusion
of the TG/HDL ratio as an alternative criterion for MS
characterization in obese prepubertal children. Method: 111
obese prepubertal children (BMI O95th percentile), aged 5–13
years (72 boys; 39 girls) were included. A TG/HDL S2 was
considered abnormal. Insulin was measured for HOMA-IR
calculation. Results: 16 (22.2%) boys and 16 (41.0%) girls met
at least 3/5 Cook’s criteria. The TG/HDL ratio was found to be
abnormal in all these subjects. Of the remaining children, 28 boys
and 11 girls met 2/5 Cook’s criteria; 78.6% boys and 63.6% girls of
these subjects showed elevated TG/HDL ratio, while the HOMAIR was abnormal in only 46.7% boys and 25% girls of this
subgroup. The inclusion of the TG/HDL parameter would increase
the prevalence of MS to 52.8% and 59.0% in the obese boys and
girls evaluated, respectively. Conclusion: In this study, using
Cook’s criteria, 29% of obese children had a diagnosis of MS;
however, 35% (39 out 111) children included had only two
components of MS. Based on our ﬁndings, we suggest including, as
an alternative diagnostic criterion in the latter subgroup, the
TG/HDL ratio for reducing underdiagnosis in MS in prepubertal
patients of both genders. The lower detection of MS using classical
criteria may underestimate cardiometabolic risk in children and
delay the strengthening of preventive measures.

P2-P503

The relationship between Subclinical Hypothyroidism and Iodine Deﬁciency, Serum Leptin Levels and
Metabolic Syndrome in Obese Children
Bumin N. Dundara, Ozgur Tanrıseverb, Gonul Catlia, Cemil Kocyigita,
Penbe S. Canc, Ozgur Pirgond
aIzmir

Katip Celebi University, Izmir, Turkey; bIpekyolu Maternity
and Children Hospital, Van, Turkey; cTepecik Training and
Research Hospital, Izmir, Turkey; dSuleyman Demirel University,
Isparta, Turkey
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Background: Subclinical hypothyroidism (SH) has an
incidence of 3.2–22.2% in obese children. The etiology of increased
prevalence of SH is still unclear in obese individuals. Objective
and hypotheses: To investigate the relation of SH with iodine
deﬁciency, serum leptin levels and metabolic parameters in obese
children and adolescents. Method: One hundred and ﬁfty nine
obese and 54 healthy children and adolescents were included in the
study. Anthropometric measurements, biochemical and thyroid
function tests were performed. Insulin resistance was diagnosed
according to the results of oral glucose tolerance test (OGTT).
Thyroid autoantibodies, leptin and urinary iodine levels were
measured. Patients with a diagnosis of autoimmune thyroiditis
were excluded from the study. Metabolic syndrome (MS) was
diagnosed according to the modiﬁed World Health Organization
and the International Diabetes Federation criteria. The iodine
deﬁciency was deﬁned with the urinary iodine levels !100 mg/l.
Results: In the study group, MS was detected in 37 (24.2%), SH in
22 (14.4%) and iodine deﬁciency in 56 (36.6%) patients. In the
control group none of the patients had SH, although 22 (40.7%)
patients had iodine deﬁciency. Mean urinary iodine concentrations and iodine deﬁciency rates were not different between the
groups. There were no signiﬁcant difference between obese
patients with or without SH for age, gender, BMI-SDS, body fat
mass, HOMA-IR, urinary iodine levels, iodine deﬁciency rates and
serum leptin levels. SH rates were similar in obese patients with or
without IR. SH rate was signiﬁcantly higher in obese patients with
MS than those obese without MS. Conclusion: SH was detected in
14.4% of obese children and adolescents, but it was not associated
with iodine deﬁciency or increased leptin levels. However, since
SH rate was signiﬁcantly higher in obese patients with MS than
without MS, we suggest that SH may play a role in MS
development or vice versa.

in adulthood, due to reprogramming of endocrine and metabolic
functions. Dysregulation of speciﬁc miRNAs in response to genetic
and environmental factors contribute to aberrant gene expression
patterns underlying metabolic dysfunction. Objective and
hypotheses: We aimed to identify miRNAs associated with
increased risk of obesity in SGA children. We hypothesized that
circulating miRNA expression proﬁles vary according to
differences in BMI and circulating miRNAs may reﬂect metabolic
dysfunction. Method: We recruited 4 SGA obese children (BMISDS 2.41G0.72, 11.96G1.76 years) and 4 appropriate for
gestational age (AGA) obese children (BMI SDS 2.38G0.57,
13.61G0.5 years), with their respective controls matched for sex
and age. Small RNAs have been extracted by serum and sequenced
by miSeq Illumina sequencer. miRNA-Seq data has been analyzed
throughout a customized bioinformatics pipeline in order to detect
and quantify miRNA proﬁle in the groups analyzed. The results
have been validated by RT-qPCR. Results: We identiﬁed four
down regulated and ten up-regulated miRNAs in the group of
obese SGA, among which four shared with AGA obese children,
compared to AGA controls. Speciﬁc miRNAs, such as miR-486-3p,
miR-122-5p, miR-16-5p, miR-532-5p, miR-425-5p and miR-16-23p appeared speciﬁcally correlated with the obesity in SGA
children. We used mirTarBase (miRNA-target interactions
database) to search experimentally validated mRNA targets. A
functional analysis of these genes in DAVID database showed a
signiﬁcant statistical enrichment in ‘regulation of cell proliferation’
and ‘regulation of metabolic process’. Conclusion: We identiﬁed
new serum molecular biomarkers which may be useful for
cardiometamolic risk prediction in SGA children.
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Analysis of Circulating miRNAs in Obese Children
Born Small for Gestational Age
Maria Felicia Faienzaa, Flaviana Marzanob, Elena Inzaghic,
Anita Annesed, Mariano Francesco Caratozzolob,
Annamaria D’Erchiae, Matteo Chiaraf, David Hornerd,f,
Elisabetta Sbisàb, Luciano Cavalloa, Graziano Pesolee,
Apollonia Tullob, Stefano Cianfaranic
aPediatrics

Unit, Department of Biomedical Sciences and Human
Oncology, University of Bari “A. Moro”, Bari, Italy; bInstitute of
Biomedical Technologies, National Research Council, Bari, Italy;
cMolecular Endocrinology Unit, Bambino Gesù Children’s Hospital,
Roma, Italy; dInstitute of Biomembranes and Bioenergetics, National
Research Council, Bari, Italy; eDepartment of Biosciences,
Biotechnology, and Pharmacological Sciences, University of Bari
“A. Moro”, Bari, Italy; fDepartment of Biosciences, University of
Milan, Milano, Italy

Background: Children born small for gestational age (SGA)
are at increased risk of coronary heart disease and type 2 diabetes
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Irisin and Abdominal Obesity in Preschool Age
Mina Latevaa,b, Ralitsa Popovaa,b, Yana Bochevaa,b,
Sonya Galchevaa,b, Trifon Chervenkova,b, Violeta Iotovaa,b
aMedical University Varna, Varna, Bulgaria; bUMHAT St Marina,
Varna, Bulgaria

Background: Since its discovery in 2012 the ‘browining’
adipokine irisin is known to lead to increased thermogenesis and
energy expenditure. Studies in children are scarce, with results
similar to most studies in adults. Objective and hypotheses: To
establish a link between total and abdominal fat mass, physical
activity and irisin in preschool age. Method: Height, weight and
waist circumference (WC) of 40 healthy pre-pubertal city children
were measured at mean age of 5.31G0.74 years. Normal weight,
overweight and obesity were deﬁned by BMI values compared to
the age and sex speciﬁc CDC2000 reference, while abdominal
obesity was deﬁned as WCO90th percentile, according to own
published reference. Blood for testing was taken after 12 h of
overnight fasting. Children wore pedometers to measure physical
activity (PA). A DXA scan was performed to determine and
validate abdominal obesity. Results: With obesity were 17.5% of
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the participants. Only 9.7% of all met the minimum recommendations for PA during week-days and 16.1% at weekends. Total fat
mass (FM) by DXA correlated signiﬁcantly with BMI and WC
(P!0.001). The mean irisin level was 0.95G2.39 mg/ml, withiout
signiﬁcant sex difference (PZ0.451). Irisin serum levels correlated
with total FM (rZ0.406; PZ0.039), without signiﬁcant correlation
with BMI or WC. Children with WCO90th percentile had
signiﬁcantly higher values of irisin (PZ0.025). Irisin levels were
also higher in children, covering minimum requirements for PA
(at least 10 000 steps per day). When analyzing the factors with a
potential inﬂuence on serum concentrations of irisin (age, sex,
indicators of obesity, body composition, PA), only WC proves to
have a positive signiﬁcant effect (bZ1.333; PZ0.025). Conclusion: This study ﬁnds a signiﬁcant association between total fat
mass, abdominal fat, waist circumference and irisin in healthy
children. Irisin is deﬁnitely an interesting biomarker for studing
the interrelations between fat mass and muscle.

fat % (34.2 vs 44.9, PZ0.005), 120 min insulin from OGTT (16.3
vs 92.4 mU/l, PZ0.029), ALT (26 vs 34 U/l, PZ0.041), and better
insulin sensitivity (ISIcomp: 3.81 vs 1.73, PZ0.021). There were no
differences in diastolic BP or lipid proﬁle. Conclusion: These data
suggest that slightly O1/4 obese adolescents beneﬁt in the longer
term after lifestyle modiﬁcation interventions with associated
improvements in body composition and metabolic parameters in
young adulthood. Whilst, by no means ubiquitous in effect, a
simple intervention that improves the anthropometrics and
metabolic health in the longer-term of one in four obese
adolescents undergoing therapy is encouraging given the
pandemic of adult obesity.

P2-P507

Implications of Insulin Resistance in Obese and
Overweight Children: A Cohort Analysis
P2-P506

Long Term Outcomes after Hospital Based, Life-Style
Weight Loss Intervention During Childhood
Toby Candlera, Christina Weia,b, Elizabeth Crownea, Julian Shielda,c
aBristol

Royal Hospital for Children, Bristol, UK; bSt George’s
Hospital, London, UK; cNIHR Bristol Biomedical Research Unit in
Nutrition, University of Bristol, Bristol, UK

Background: Weight loss interventions for obesity have
shown variable short-term effects in adolescents and children,
but data on longer-term beneﬁts are sparse. Aim: To describe
longer-term impact of lifestyle weight loss interventions in
adolescent obesity. Method: Obese subjects previously underwent
lifestyle weight loss interventions at a hospital-based clinic were
invited to participate in metabolic re-assessment. Outcome
measures included: blood pressure (BP), BMI-Z, lipid proﬁle,
alanine aminotransferase (ALT), fat% from bioimpedance and oral
glucose tolerance tests (OGTT). Data were compared by MannWhitney U tests at 5% signiﬁcance and reported in median
(ranges). Results: 25 (MZ10) subjects were recruited. Median age
was 14.1 (9.5–17.6) years at the beginning of intervention and 18.2
(16.1–24.8) years at re-assessment. With lifestyle interventions,
after 3.5 (1.4–14.1) years, 28% (7/25) had BMI-Z reduction of
O0.25 from baseline (responders). Responders demonstrated
signiﬁcant reduction in BMI-Z (2.98 vs 3.36, PZ0.017), total fat%
(35.1 vs 46.2, PZ0.003), systolic BP (115 vs 136 mmHg, PZ0.007)
and glucose area-under-the-curve from OGTT (11.7 vs 15.2,
PZ008) at re-assessment compared with baseline. Non-responders showed signiﬁcant increases in total fat% (47.2 vs 40.2,
PZ0.03) and trunk fat % (44.9 vs 33.7, PZ0.03). At re-assessment,
responders compared with non-responders showed signiﬁcant
differences in BMI-Z changes (K0.4 vs 0.36, PZ0.034), BMI-Z
(2.98 vs 3.34, PZ0.034), total fat% (35.1 vs 47.2, PZ0.001), trunk
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Sangita Yadav, Kaviya L, Smita Kaushik, Mukta Mantan
Maulana Azad Medical College, New Delhi, India

Background: Rising trend of both type 2 diabetes and obesity
observed in adult and pediatric Indian population. Imperative to
evaluate insulin resistance among overweight and obese children.
Objective and hypotheses: To examine insulin resistance and
associated co-morbidities in overweight and obese children.
Method: Hospital based Cross sectional study 50 overweight
and obese 5–18 years (BMI R90th centile WHO Charts). Weight,
height, waist circumference, BMI, clinical and biochemical
evaluation of fasting plasma glucose (FPG) and insulin, 2 hour
post glucose load plasma glucose (FPPG) and insulin and lipid
proﬁle measured. Homeostasis Model assessment index (HOMAIR) calculated and uniform HOMA value O3.5 deﬁning Insulin
Resistance (IR) taken as cutoff. In view of wide variability in cut
offs of HOMA used, a Receiver Operating coefﬁcient (ROC) curve
in study population, predicting occurrence of metabolic abnormalities and value of 2.91 obtained. Results: Of 50, 22(44%)
prepubertal, 28 (56%) pubertal mean age, BMI and WC were
10.76G2.48 years, 24.18G3.12 kg/m2 and 72.55G9.12 cm. Fasting plasma glucose (FPG-82.7C7.2 mg/dl), post prandial plasma
glucose (PPPG112.3C11.6 mg/dl), fasting insulin (15.95C
4.83 uU/ml), normal limits and mean HOMA 3.29C1.19.
Abdominal obesity, hypertension, dyslipidemia, insulin resistance,
metabolic syndrome, fatty liver in 33(66%), 15(30%), 15(30%),
18(36%), 9(18%), 9(18%) respectively. Pubertal children had
higher hypertension (39.3% vs 18.2% PZ0.03) and metabolic
syndrome (28.6% vs 4.5% PZ0.03). 18/50 children of IR
(HOMAO3.5) had higherWC (76.02C8.07 vs 70.6C9.21
PZ0.04), FPG (86.6C7.1 vs 80.6C6.4 PZ0.00), PPPG (117.3C
13.4 vs 109.5C9.6 PZ0.02), fastinginsulin (21.45C2.32 vs
12.86C2.57 PZ0.00), postprandialinsulin (25.69C4.02 vs
17.30C3.76), HOMA (4.58C0.82 vs 2.56C0.59 PZ0.00).
Abdominal obesity, hypertension, dyslipidemia, metabolic
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syndrome, acanthosis nigricans, fatty liver found in 16(88.8%),
8(44.4%), 9(50%), 7(38.8%), 3(16.6%), 9(50%). HOMA values
correlated with total cholesterol (rZ0.28), postprandial insulin
(rZ0.79), PPPG (rZ0.46). At HOMA 2.91, 30(60%) Insulin
resistant vs 20 non insulin resistant weight, BMI and systolic blood
pressure of the insulin resistant subjects were signiﬁcantly higher
and 21(70%) were pubertal (PZ0.02) with hypertension (12/30,
40%), dyslipidemia (12/30, 40%), and fatty liver (9/30, 30%)
signiﬁcantly higher. WC higher (74.52G9.44 vs 69.5G7.94 cm),
FBS (85.1G6.2 vs 79.2G7.3), fasting insulin (19.11G3.44 vs
11.2G1.65 PZ0.00), postprandialinsulin (23.58G4.56 vs 15.4G
2.52), HOMA (4.03G0.05 vs 2.19G0.37 PZ0.00) signiﬁcant.
Conclusion: Obese children showed metabolic derangements as
early as 10years, Insulin resistance (HOMAO3.5) observed
18(36%), signiﬁcantly more at pubertal mean age 12.54G1.65
and with associated comorbidities hypertension, dyslipidemia,
fatty liver. In this cohort ROC of 2.91 predicted metabolic
abnormalities with 30/50 (70%) being insulin resistant. Early
evaluation of insulin resistance and metabolic derangements
mandatory for sensitization and interventions.

BIA-phase-angle and LDL-cholesterol increased slightly, but
signiﬁcantly. Physical activity of 4.0 h/week was above national
recommendation (3.5 h). Conclusion: Pediatric staff participating
in this RCT may be a particularly healthy role model population.
While the higher mineral content of water did not induce
signiﬁcant changes during this study and the variations in
cholesterol levels were unexpected, the decrease of waist
circumference as well as of glucose levels points to favourable
effects of drinking water. This is supported by epidemiological
ﬁndings of higher type 2 diabetes prevalence in restricted ﬂuid
intake.
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Which Marker is the Most Reliable One for the
Detection of NAFLD in Outpatient Clinic?
Elif Ozsua, Bahadir Yazicioglub
aSamsun

Obstetrics and Children Hospital, Samsun, Turkey;
of Family Medicine, Ondokuz Mayis University School
of Medicine, Samsun, Turkey
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Effects of Highly Mineralized Water on Weight and
Metabolism – A Randomized Controlled Blinded Trial
in a Pediatric Hospital Staff
Dagmar l’Allemand-Jander, Patrick Miller, Josef Laimbacher
Children’s Hospital of Eastern Switzerland, St Gallen, Switzerland

Background: The role of calcium in cardiovascular and
metabolic risk is controversial. Objective and hypotheses: To
examine the effect of highly mineralized natural water in lowering
body weight, blood pressure, cholesterol and blood sugar and to
assess health behaviour of the staff of a pediatric hospital. Method:
Out of 650 pediatric hospital staff members, we examined 161
healthy subjects, aged 28–64 years, 77.5% women, two drop-outs,
in a randomized, placebo-controlled blinded trial. After randomization, 77 drank 1.5 l of mineral water (Ca 519, Mg 117, Sulfate
1445 and HCO3K 278 mg/l) and 82 natural water (40, 5, 6.2 and
10 mg/l, resp.) during 3 weeks. Before and at the end, we assessed
nutrition and activity by standardized questionnaires, weight,
height, blood pressure, waist and hip circumference, hydration by
bioimpedance as well as fasting morning serum calcium, sodium,
total-, LDL-, HDL-cholesterol, triglycerides, glucose, creatinine
and calcium/creatinine ratio in the 2nd morning spot urine.
Results: BMI was 23.5G3.2 kg/m2, 26% were overweight and
6.8% obese (Swiss average of 33 and 11%, resp.) and did not
change signiﬁcantly, same as blood pressure, triglycerides, serum
and urinary calcium. Most importantly, glucose (4.95G0.6)
decreased by 10%, as did waist circumference, creatinine, total
(5.4G0.95; 5.1G0.95) and HDL-cholesterol (1.73G0.45;1.62G
0.4), although less markedly. Water intake (initially 0.8G0.3 l),
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Background: Non-alcoholic fatty liver disease (NAFLD) has
become a public health issue because its incidence increased
threefold during the last 3 decades among children and
adolescents. Although liver biopsy is the gold standard to
determine NAFLD, its applicability is low in childhood. Thus,
some noninvasive markers are being used more commonly.
Objective and hypotheses: We aimed to ﬁnd the most reliable
marker to detect NAFLD in routine examination. Method: We
included 367 obese children and adolescents with or without
NAFLD in our study. We used BMI percentile to determine obese
patients. Bloood glucose, insulin, liver enzymes, blood lipid proﬁle,
uric acid and thyroid hormone levels were analysed. Abdominal
ultrasonography was performed in all patients by the same
radiologist, and steatosis was graded. Homeostasis model of
assesment was used to determine resistance to insulin. Patients
were classiﬁed according to their steatosis ﬁndings as Group1 and
Group 2. Results: A total of 367 patients were analysed. 198
patients were female and 169 were male. The mean age of the cases
was 11.9G3.18 years (6.0–17.9), and their mean birthweight was
3,252G688 g (650–6000 g). Hepatosteatosis was detected in 41%.
Grade 1 steatosis was present in 80% of subjects. Hyperinsulinism
was found in 39% of patients. There was a signiﬁcant difference
between the two groups regarding the age, sex, BMI and ﬁnding of
hyperinsulinemia (P!0.05). Uric acid, AST, ALT, HDL, TG,
VLDL, insulin and Homa-IR were also different between the
groups (P!0.05). Sex, BMI, HDL were found to be of higher
predictive value. Being female was shown to increase the risk of
having NAFLD 0.47 times. Besides, 1 unit increase in HDL and
BMI increased the risk of NAFLD development 0.97 and 1.10
times, respectively. Conclusion: Male sex, low HDL and high BMI
levels seem to be associated with hepatosteatosis, and these factors
should be taken into consideration when evaluating patients in
outpatient settings.
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Nonalcoholic Fatty Liver Disease: Evolution after
1 year of Follow-Up with Different Therapies
Maria Angeles Santos Mataa, Irene Fernandez Viserasa, Jose Pedro
Novalbos Ruizb
aHospital de Jerez, Jerez de la Frontera, Spain; bArea Medicina
Preventiva y Salud Publica. Universidad de Cadiz, Cadiz, Spain

Background: Fatty liver disease is diagnosed increasingly in
obese children, which pathophysiology remains unexplained. Risk
factors as insulin resistance, evolution of steatosis and hypertriglyceridemia, should be taken into consideration in its
development. Objective and hypotheses: To analyse the
prevalence of hepatic steatosis identiﬁed by ultrasound, as well
as features and anthropometric data in our population divided into
2 groups: with steatosis and without steatosis, to assess the risk
factors. To determine the inﬂuence of those risk factors and assess
the evolution of them, one year after diagnosis in patients divided
into 2 groups(treated with diet and exercise vs treated with diet,
exercise and metformin). Method: In this cross-sectional study,
190 children aged 5–14 with BMI O2 S.D. were evaluated from 1st
January 2012 to 31st May 2015. Anthropometric data, family
history, biochemical parameters as fasting glucose, fasting insulin,
lipid proﬁle, index (HOMA-IR) and liver proﬁle were evaluated.
Liver ultrasound was performed to grade the presence of hepatic
steatosis. All patients underwent to OGTT. The identiﬁcation of
hepatic steatosis was evaluated after one year. Metformin was
given to patients with the criteria: Age O11 years, HOMA O3.5
and/or index glucose: Insulin O0.6 at 120 0 in OGTT. Statistical
analysis was performed by SPSS16.0 program. Results: In the
cohort of 190 patients, 70 presented within hepatic steatosis. They
were divided into two groups of treatment(30 treated with diet and
exercise vs 40 treated with diet, exercise and metformin). The
mean age was (12G0.8 years vs 13.5G0.9 years). The prevalence
of steatosis, after one year was (7.5% vs 2.5%) P!0.05. Fating
insulin (16G3.5 mIU/ml vs 13G3.8 mIU/ml) P!0.05 and
triglycerides (98G3.4 mg/dl vs 90G2.8 mg/dl) P!0.05. There
was no signiﬁcant difference in the BMI, abdominal circumference, total cholesterol and the hepatic transaminases. Conclusion:
In our study the prevalence of fatty liver is high, related with
obesity and insulin resistance. Although weight loss contributes to
reverse steatosis, patients treated with metformin get better results
and evolution.
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Lifestyle Survey of Doctors, Medical Residents and
Medical Students in Latvia
Jurgita Gailitea,b, Urzula Nora Urbanea,b, Eliza Salijumaa,
Ligita Arnicanea, Ludmila Terjajevaa, Renars Ertsa,
Iveta Dzivite-Krisanea,b, Dace Gardovskaa,b
aRiga Stradin’s University, Riga, Latvia; bChildren’s Clinical
University Hospital, Riga, Latvia
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Background: According to World Health Organization,
balanced diet and regular physical activity is the key to
maintaining a healthy lifestyle. Objective and hypotheses:
The aim of this study was to evaluate lifestyle habits of the
healthcare personnel in Latvia. Method: Data about eating habits,
physical activity, duration of sleep and other lifestyle factors were
collected from medical students, medical residents and specialized
doctors working in Latvia. Results: The study included 727
participants, 445 (61.2%) of them specialized doctors, 190 (26.1%)
medical residents and 92 (12.7%) medical students. Only 72.1%
doctors, 60.8% residents and 65.6% of students reported having
balanced diet. Signiﬁcant portion of respondent groups reported
sleep !7 h (41.6%, 44.7% and 71.4% respectively). Only 3.9%
doctors, 7.4% residents and 6.5% students observed the
recommended frequency of moderate intensity physical activity
of ﬁve times a week. The amount of respondents taking part in
three times weekly high intensity physical activity was 10.1% of
doctors, 14.2% residents and 15.2% students. BMI of doctors,
residents and students was 25.90G4.07, 22.74G3.55, and 22.03G
3.48 respectively, the BMI of doctors being signiﬁcantly higher
than that of other groups (P!0.001). The prophylactic visit to
their general practitioners was attended by 56.0% of doctors,
67.2% residents and 64.1% students. Conclusion: Medical
personnel in Latvia often fail to maintain adequate diet, duration
of sleep and physical activity. The study reported a tendency of
Latvia’s doctors to be overweight. The low prophylactic health
examination attendance rates display lack of care about their
own health in a signiﬁcant proportion of the healthcare personnel
in Latvia.
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Weight Status in Children at 8 Years: A Prospective
Cohort Study
Isolina Riaño-Galana,b, Ana Cristina Rodriguez-Dehlia, Inés OlayaVazqueza, Ana Fernandez-Somoanob,c, Adonina Tardonb,c
aPediatrics Hospital San Agustı́n, Aviles, Spain; bCiber de
Epidemiologia y Salud Pública, CIBERESP, Spain; cMedicina
Preventiva, Universidad Oviedo, Oviedo, Spain

Background: Prevalence of childhood obesity represents a
major public health concern, given the tracking of body weight
from childhood to adult age and its health sequelae. Objective: To
describe prevalence of overweight (OW) and obesity (OB) in
children at 8 years and investigate the relationship with prepregnancy maternal weight and weight status at 4 years. Methods:
485 pregnant mothers recruited between 2004 and 2007 and 409
children from a population-based cohort study. Research protocol
was approved by the Ethics Committee. We analysed maternal
BMI, BMI at 4 and 8 years and prevalence of OW/OB according to
IOTF. At 8 years, we also measured waist circumference and body
composition (by electrical bioimpedance). Results: 319 (169 boys)
were studied, aged (mean (S.D.)) 8.26 (0.28) years. Table 1 shows
anthropometric characteristic for the total and by sex. 4.6%
mothers were underweight (BMI less than 18.5 kg/m2), 68.8%
normal weight (BMI 18.5–24.9 kg/m2), 18.7% had OW (BMI
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25–29.9 kg/m2) and 7.9% OB (BMI equal or more than 30 kg/m2).
20.2% children had OW or OB at 4 years. At 8 years, one to three
children had OW or OB. There is positive relation between prepregnancy BMI and BMI at 4 and 8 years (P-trend !0.001).
Conclusion: High prevalence of overweight and obesity at 8 years
were found, even more that at 4 years. There is a positive
correlation between offspring’s weight status and pre-pregnancy
maternal weight. Childhood obesity prevention should be started
from pregnancy and infancy.
Table 1.

BMI

Waist
circumference
Waist
circumference/
Height

% Body fat

Normal
Overweight
Obesity
!P90
OZP90
Normal

Overweight
Obesity
!25%
OZ25%

Boys
N (%)

Girls
N (%)

Total
N (%)

118 (69.8)
37 (21.9)
14 (8.3)
134 (79.3)

97 (64.7)
38 (25.3)
15 (10.0)
96 (64.0)

215 (67.4)
75 (23.5)
29 (9.1)
230 (72.1)

35 (20.7)
44 (26.0)

54 (36.0)
28 (18.7)

89 (27.9)
72 (22.6)

77 (45.6)
48 (28.4)
105 (70.5)
44 (29.5)

58 (38.7)
64 (42.7)
90 (66.7)
45 (33.3)

135 (42.3)
112 (35.1)
195 (68.7)
89 (31.3)
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Low Birth Weight is not Associated with Increased
Risk of Metabolic Syndrome in Obese Children and
Adolescents
Elena Inzaghia, Danilo Fintinic, Barbara Baldini Ferrolia,
Armando Grossic, Stefania Pedicellia, Carla Bizzarric, Rossana Fioric,
Gianluigi Spadonia, Giuseppe Scirèa, Marco Cappaa,c,
Stefano Cianfarania,b
aDPUO-Bambino

Gesù Children’s Hospital, University of Rome Tor
Vergata, Rome, Italy; bDepartment of Women’s and Children’s
Health, Karolinska Institutet, Stockholm, Sweden; cEndocrinology
and Diabetology Unit-Bambino Gesù Children’s Hospital,
Rome, Italy

Background: Children born small for gestational age (SGA)
are at risk for metabolic syndrome (MetS) as adults and show a
higher prevalence of MetS components. Objective and
hypotheses: To deﬁne the association between low birth weight
and the presence of MetS in a cohort of obese Italian children and
adolescents. Method: The presence of MetS was studied in a
cohort of obese (BMI O90th centile) children and adolescents
consisting of 281 subjects with birth weight O2500 g (130 F/151 M,
mean age 12.8 G 1.9, group 1) and 25 subjects with birth weight
%2500 g (12F/13M, mean age 12.5 G 1.9, group 2). 22 subjects
were deﬁned as SGA (8F/14M, mean age 12.8G2.4, group 3). MetS
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was deﬁned according to IDF criteria. Chi-square test was used to
establish the relationship between birth weight and MetS and odds
ratios were calculated. Results: MetS was present in 41 subjects
(14.6%) of group 1, in 4 subjects (16%) of group 2 and in four SGA
patients (18.2%). No signiﬁcant differences in MetS prevalence were
found between groups. Compared to normal birth weight, neither a
birth weight % 2500 g (odds ratio 1.1; 95% CI: 0.3–3.4) nor SGA
status (odds ratio 1.3; 95% CI: 0.4–4) were signiﬁcantly associated
with increased risk of MetS. Conclusion: Low birth weight is not
associated with increased risk of MetS in obese children and
adolescents. Therefore, routine evaluation of metabolic parameters
is not justiﬁed in children and adolescents born SGA.
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Prader Willi Syndrome in Brazil: 6 months Follow-up
in a Reference Center
Simone Ito, Caroline Passone, Ruth Rocha, Vae Dichtchekenian,
Hilton Kupperman, Durval Damiani
Instituto Da Criança Do Hospital Das Clinicas Da Faculdade De
Medicina Da Usp, Sao Paulo/sp, Brazil

Background: Prader–Willi syndrome (PWS) patients have
been followed in our country in different ways but without a
reference center. In January 2015, we started a PWS reference
center in Sao Paulo University to promote a better care for patients
and families and to support them with a multidisciplinary team,
including pediatric endocrinologist, dietician, nurses, neurologist
specialized in sleep disorders and otorhinolaringologist. Method:
Forty-two patients, between 2 and 21 years old, were followed for 6
month in our PWS clinic. The following items were compared
before and after 6 month of follow-up: i) BMI-SDS, ii) use of
growth-hormone, iii) metabolic proﬁle: LDL, triglycerides,
glycated hemoglobin (HbA1c), fasting glucose and insulin levels
and iv) polysomnography. All patients received orientation in diet
(900 calories/day independent of weight), physical activity and
behavior. Results: The mean age was 9.8G5.2DP. BMI-SDS at the
ﬁrst visit was 2.8G1.9DP and after 6 months 2.41G1.8DP.
Metabolic proﬁle showed that 21.6% patients had high LDL-c level
(LDL-cO 130 mg/dl), 48.6% had low HDL-c level (!40 mg/dl),
18.6% had hypertriglyceridemia (O150 mg/dl), 23.5% had high
A1c (R5.8%) and 44.8% had insulin resistance. Only 12 patients
used rhGH at the ﬁrst visit and at the latest we had 29 (69%)
patients on rhGH use. Thirteen patients were not in use of rhGH
due to polysomnography alterations and need of surgery or CPAP.
Polysomnography revealed that 47.8% patients had an apnoeahypopnoea index O5 events/hour, 20.8% had O2 saturations
under 92 and 56.5% had reduced sleep efﬁcacy. Conclusion: Most
of our patients lost weight with the correct approach in diet,
behavior and physical activity. The use of rhGH was increased
after the beginning of the clinic. Alterations in polysomnography
were a major problem revealed in the follow-up and the correct
approach of the multidisciplinary team is essential to support this
disorder.
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Early Blood Pressure Abnormalities Related to
Cardiovascular Risk in Obese Children and Adolescents
Gonzalo Herráiz Gastesia, Marı́a Pilar Samper Villagrasab,
Luis Moreno Aznarc, Rosaura Leis Trabazod, Concepción Aguilera
Garcı́ae, Ángel Gil Hernándeze, Mercedes Gil-Camposf, Jesús Marı́a
Garagorri Oteroa, Marı́a Gloria Bueno Lozanoa
aDepartment of Paediatrics, Endocrinology Unit, Hospital Clı́nico
Universitario Lozano Blesa, Zaragoza, Spain; bDepartment of
Paediatrics, University of Zaragoza, Zaragoza, Spain; cHealth
Sciences School, University of Zaragoza, Zaragoza, Spain; dResearch
Group in Paediatrics Nutrition, Department of Paediatrics, Hospital
Clı́nico Universitario de Santiago, Santiago de Compostela, Spain;
eBiomedical Research Center, University of Granada, Granada,
Spain; fResearch and Metabolism in Paediatrics Unit, Hospital
Universitario Reina Sofı́a, Córdoba, Spain

Background: Emerging data suggest that ambulatory blood
pressure (BP) monitoring for 24 h may be efﬁcient in the diagnosis of
hypertension in adults, children and adolescents. Additionally, in
adults, it may predict the existence of some early BP abnormalities
related to cardiovascular risk: (a) elevated BP load (O25%) and (b)
non-dipping (BP decrease in night-time !10%). Objective and
hypotheses: To evaluate the presence of early BP abnormalities
related to cardiovascular risk in obese children and adolescents.
Contrast its prevalence with non-obese counterparts. Method:
Case-control study of 41 obese boys/36 obese girls (BMIR30 kg/m2
for age and sex according to IOTF, 2000); mean age 11.5G2.1 S.D. It
was selected a homogeneous control group (BMI from 18.5 to
25 kg/m2; IOTF, 2000) matched by sex, age and Tanner stage.
Patients were monitored for 24 h BP (WatchBP 03). Parameters
calculated: (a) BP loadZpercentage of readings above the
ambulatory BP 95th percentile (AHA 2014). Calculated for the
entire 24-h day, daytime and night-time periods. Abnormal if
O25%. (b) Nocturnal BP decreaseZ(daytime mean of BP- nighttime mean of BP)/daytime mean of BP!100. Abnormal if !10%.
Results: The percentage of individuals who had an abnormal BP
load was generally higher in obese. In the 24-h-systolic BP register
this difference was signiﬁcant: 22.1% of obese vs 6.5% of non-obese
(P!0.05). The mean value of SBP dipping was signiﬁcantly more
acute in non-obese compared to obese: 12.1% vs 9.8% (P!0.05).
Non-dipping was present in up to 54.5% of the obese in the systolic
register compared to 35.1% of controls (P!0.05). Conclusion: The
current study shows a high prevalence of early BP disturbances in
obese children and adolescents. It would be interesting to extend the
study; adding analytical markers related to cardiovascular risk and
echocardiography evaluation.

Anagnostis Argirioub, Helen Xanthopouloua, Israel Roussoa,
Fani Athanassiadou-Piperopouloua
a2nd Paediatric Department, University General Hospital of
Thessaloniki AHEPA, Thessaloniki, Greece; bInstitute of Applied
Biosciences, Centre for Research and Technology, Thessaloniki,
Greece; cNatural Sciences and Public Health, Zayed University,
Abu Dhabi, United Arab Emirates

Background: Studies have shown that PAI-1 4G polymorphism is related to increased plasma PAI-1 levels, obesity,
dyslipidaemia and cardiovascular disease (CVD) in adults. Few
studies have explored that relationship in overweight/obese
(Ow/Ob) children/adolescents. Objective and hypotheses: We
investigated the relation between plasma PAI-1 levels, PAI-1 4g
polymorphisms and lipid proﬁles in Ow/Ob children/ adolescents compared with healthy normal body mass index controls.
Method: A total of 193 children/adolescents aged 2.2–17.4 years
old (99 Ow/Ob, 93 controls) participated in the study.
Anthropometry, BMI, PAI-1 plasma levels, fasting total cholesterol
(TCh), low density lipoprotein cholesterol (LDL-C), high density
lipoprotein cholesterol (HDL-C), triglycerides (Tg), apolipoproteins A and B (ApoA, ApoB) and lipoprotein (a) (Lp(a)) were
measured. PCR-restriction fragment length polymorphism was
performed for the 4G/4G, 4G/5G kai 5G/5G PAI-1 polymorphisms in 89 Ow/Ob (89.9%) and 88 (94.6%) controls. IBM Statistics
SPSS 20.0, P!0.05 were used. Results: Mean age (y) for Ow/Ob
group was 10.1y (9.9G2.8), for controls 10y (10G2.1). TCh,
ApoA, PAI-1 plasma levels were statistically signiﬁcantly higher in
controls (P!0.007 and P!0.001 respectively), as LDL-C and
Lp(a) (non-signiﬁcant). Tg were signiﬁcantly higher in the Ow/Ob
group (P!0.001). HDL-C and ApoB were signiﬁcantly lower in
the Ow/Ob group (P!0.001 and P!0.026 respectively). In
controls: compared to Ow/Ob higher mean values PAI-1 were
observed in relation to genotypes 4G/4G, 5G/5G and 4G/5G
(PZ0.011, 0.008 and O0.05 respectively), 4G/4G genotype and
PAI-1 levels correlated negatively to BMI, TCh, LDL- C, and Lp(a),
4G/5G correlated positively with Apo(B). Genotype 5G/5G was
commonest (38.6%, P!0.05). In the Ow/Ob group: 4G/4G
genotype was more prevalent (40.4%, P!0.05) and correlated
positively to BMI and Tg. Conclusion: Although, in conﬂict with
previous studies, PAI-1 levels were higher in greek controls. 4G
genotype was mostly noted in the Ow/Ob and associated with TCh
and Tg, thus indicating a possible positive correlation with
metabolic syndrome and CVD in that risk group. However, further
studies are needed in children/adolescents.
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4G Polymorphism of Plasminogen Activator Inhibitor-1
(PAI-1), PAI-1 Plasma Levels, and Lipid Proﬁles in
Overweight/Obese Children and Adolescents
Zacharoula Karaboutaa, Areti Makedoua, Dimitrios Papandreoua,c,
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Polycystic Ovarian Syndrome in a Population of
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Background: Polycystic ovarian syndrome (PCOS) is the
most common endocrine disease among women of reproductive
age with a prevalence of about 8% according to the Androgen
Excess Society (AES) criteria. The pathophysiology of PCOS is not
well understood and it is associated with a high prevalence of
metabolic disorders. During puberty, irregular menses and acne
are common, thus making the diagnosis of PCOS in adolescence
challenging. Objective and hypotheses: To study the prevalence
of PCOS among obese teenage girls referred to the Obesity Unit at
CHUV Hospital and characterize the clinical, endocrine and
metabolic proﬁles of these obese teens. Method: 1-year
prospective observational study of obese girls (BMIOC2 SDS)
from menarche or after age 15 in cases of primary amenorrhea.
Exclusion criteria were hyperprolactinemia, hypothyroidism,
pregnancy and every other cause of hyperandrogenemia.
Endocrine and metabolic proﬁling and pelvic ultrasound were
performed. Results: In total, 21 patients (11–17 years old) were
included – none of whom had been previously diagnosed with
PCOS. According to AES criteria (hyperandrogenism, oligomenorhea, PCO morphology on pelvic US) the 43% of this cohort
presented with PCOS. By deﬁnition, total testosterone and
androstenedione were signiﬁcantly higher in the PCOS group.
This group exhibited higher LH, (10.6 vs 5.3 mUI/l, PZ0.029),
inhibin B (108.3 vs 57.5 pg/ml, PZ0.023) and AMH (35.16 vs 16.6
pM, PZ0.05), and had higher total cholesterol levels (4.1 vs 3.6
mM, PZ0.05). Yet no other differences in metabolic parameters.
Interestingly, lumbar bone mineral density was signiﬁcantly lower
in PCOS teens. Conclusion: PCOS among obese adolescent is
extremely frequent. Moreover, this prevalence is probably underestimated given the poor sensitivity of trans-abdominal ultrasound
to detect PCO morphology in these teens. No signiﬁcant
differences were observed in terms of prediabetes/diabetes
among these obese teens – potentially due to the limited sample
size. Further imaging using pelvic MRI is ongoing and will enable a
more precise diagnosis of PCO morphology.
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Vitamin D Deﬁciency in Obese Children and the
Relationship with Insulin Resistance and Metabolic
Syndrome
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Background: Vitamin D is a pleiotropic hormone the
deﬁciency of which is related with extraskeletal manifestations
such as insulin resistance and cardiovascular risk disease.
Objective and hypotheses: To investigate the levels of
Vitamin D in a sample of children with obesity and to evaluate
the relationship between carbohydrate metabolism and metabolic
syndrome (MS). Method: In this prospective cross-sectional
study, 189 children aged 5–14 years, with BMIO2SD, were
evaluated from 1 January 2012 to 31 May 2015. Anthropometric
data used: weight, height, BMI, abdominal circumference and
blood pressure. Serum 25-hydroxyvit D, was measured. For lipid
metabolism, low-density lipoprotein cholesterol, high-density
lipoprotein cholesterol and triglyceride levels were determined.
For glucose metabolism, fasting plasma glucose levels and insulin
were measured after 12 h of fasting performing an oral glucose
tolerance test. Serum 25-hydroxyvit D levels were considered:
appropriate values O30 ng/dl, deﬁciency !29 ng/dl and insufﬁciency levels !20 ng/dl. Classiﬁcation of MS was accordance with
that of the International Diabetes Federation. A multiple
regression analysis was performed. Results: A total of 189
patients were included (48% male; 33.4% prepubertal), with a
mean age 11.1 years (CI 9.8–12.5). 36 patients presented within
MS (21%). We found higher incidence of deﬁciency and
insufﬁciency VitD levels in pubertal children than in prepubertal
(25 and 48% vs. 10 and 26% respectively) P!0.001. Prepubertal
children (50%) presented HOMAO2.5 and pubertal children
(73.4%) within HOMAO 3 was found (P!0.05). 78% of children
with VitD insufﬁciency presented HOMAO 3 and only 22% had
HOMA!3 (PZ0.0001). 15% of patients with at least three criteria
of MS (36/169), had levels of 25-hydroxyvit D O30 ng/dl. We
found a negative correlation between HOMA and 25-hydroxyvit D
among prepubertal and pubertal children (PZ0.01). Conclusion:
Our data support that serum 25-hydroxyvit D level may be
inversely associated with insulin resistance. Also patients within
MS criteria have signiﬁcantly lower levels of 25-hydroxyvit D.
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Dietary Habits of Children and Adolescents
Attending an Out-Patient Clinic for the Prevention
and Management of Overweight and Obesity
in Greece
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Nutrition & Dietetics, School of Health Science & Education,
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Background: Obesity in childhood and adolescence represents a major health problem and its management requires a
multidisciplinary approach. Objective and hypotheses: To
assess the main eating habits of children and adolescents attending
an Out-patient Clinic for the Prevention and Management of
Overweight and Obesity in Greece, as recorded before implementing any intervention. Method: We studied 1005 children and
adolescents [age range 1–18 years old, 45% boys, 55% girls, 52.4%
prepubertal, 47,6% pubertal], who attend our Out-patient Clinic.
According to their BMI, subjects were classiﬁed as obese,
overweight or of normal BMI. On their ﬁrst Clinic visit, patients
and/or their parents completed the semi-quantitative food
frequency questionnaire ‘ToyBox’, which records the frequency
and the habitual amount of consumption of the main food groups,
as well as the breakfast eating habits. The mean daily consumption
of each food group was then estimated. Results: 12% of children
and adolescents had normal BMI, 27% were overweight and 61%
were obese. Overweight children consumed more sugary cereals
(PZ0.038), while obese children ate more meat products
(PZ0.004) and fries (PZ0.001). Boys drank more soft drinks
daily and ate more sugary cereals, white and brown bread, meat
and cold cuts (P!0.05), while girls drank more milk (P!0.001).
Consumption of soft drinks, chocolate and savory snacks
increased with age (P!0.05), however, the opposite was observed
for milk (PZ0.029). Adolescents consumed more treats, sugary
cereals, bread, meat and cold cuts (P!0.05). Finally, a statistically
signiﬁcant association was observed between the BMI of the child
or adolescent and the BMI of their parents (P!0.001).
Conclusion: The eating habits of children and adolescents
attending our Out-patient Clinic for the Prevention and Management of Overweight and Obesity were associated with BMI, gender
and age group. The expected effect of parental BMI on children’s
BMI is worth noting.

counseling of nutritional support in clinical practice basis. There is
rare of information about differences among types of profession
jobs. Objective and hypotheses: We investigated a survey with
standardized questionnaire tool among different types of
profession jobs doctors, nurses, dieticians with modiﬁed Korean
version from original NUTCOMP (nutrition care competence)
tool by Lauren Ball. Evaluation items to assess nutrition care
competence are conﬁdence in knowledge about nutrition and
chronic disease, conﬁdence in nutrition skills, conﬁdence in
communication and counselling about nutrition, attitudes towards
nutrition care. Results: Total 67 participants, 36 doctors, 18
nurses and 13 dieticians were enrolled as pilot sample populations.
For validation of Korean version questionnaire, linguistic
validation and cultural validation by two bilingual experts were
taken. Reliability of Korean version NUTCOMP was tested as
Cronbach’s coefﬁcient (aZ0.934). Current job duration was
7.25G6.42 (year, meanGS.D.). Completion of a program that
included some nutrition content was 49.3% (nZ33) and no
previous engagement in continuing education on the topic of
nutrition was 68.7% (nZ46). Agreement with need of further
nutrition education was 53.7% (nZ36) and strong agreement was
20.9% (nZ14). Nutrition care competence between doctors,
nurses and dieticians (nZ67) about knowledge, skill, counselling
& communication, attitude were signiﬁcantly different except
category of attitude. Doctors and nurses have less competence in
three categories than dieticians (P!0.001). Factors inﬂuencing the
nutrition care competence in health care providers were previous
nutrition education (bZ0.272, PZ0.018) and continuing education on the topic of nutrition (bZ0.506, P!0.001). Conclusion: The NUTCOMP Korean version is valid tool to assess
nutrition care competence in the Korean health care providers and
nutrition education experiences are important to affect conﬁdence
about nutrition care.

P2-P520

P2-P521

Preliminary Findings on Nutrition Care Competence
in Health Care Professionals Using a Standardized
Questionnaire NUTCOMP Korean Version

Construction of Remote Monitoring System of
Children with Tall or Short Stature and Overweight or
Poor Weight Gain from the Elementary School Health
Checkup Data
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Background: It is well known that obesity, diabetes or chronic
disease are related with nutrition. However it has not been known
whether health providers have concepts or competence about
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Background: A school nurse and a school physician do
screening of short stature and overweight by height and weight
measured in the school health examination. Furthermore, in the
municipality, practitioners are doing medical examination to
preventing for children’s unhealthy lifestyle to applicants. However
the pediatric endocrinologists of the ward sometimes examine the
ﬁrst visit patients with short stature, highly obese or type 2 diabete
patients who have passed a few years from the onset. Objective
and hypotheses: To reveal how many children who have the
extent physique problems from height and weight data obtained
from school health check of the ward there are. To build a regional
cooperation system not to miss the patients who hospital
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consultation from the onset becomes too late. Method: We
analyzed the height and weight data which had been input to the
academic affairs system and which were the total of 11 times in the
school medical examination from September 2012 to April 2014.
Sharing the results with the Medical Association, the Board of
Education and school nurse, we talked about future challenges.
Results: We were able to obtain the data of 10,022 children to
sixth graders from fourth graders who belonged to the public
elementary school of the ward. Height analysis subjects 9511
patients (94.9%), degree of obesity analysis subjects were 9837
patients (98.2%). 254 students with tall stature (Total 2.67%: 4th
Grade 2.55%, 5th 2.79%, 6th 2.36%), 147 students with short
stature (Total 1.55%: 1.27%, 1.58%, 1.59%), 740 obese students
(Total 7.52%: 7.50%, 7.58%, 7.54%), 560 slimming students (Total
0.17%: 0.06%, 0.18%, 0.27%). According to ‘2014 School Health
Survey’ conducted by the Ministry of Education, Culture, Sports,
Science and Technology, percentage of obesity trend students was
8.88% (8.14%, 9.07%, 9.44%), that of slimming trend students was
2.55% (1.92%, 2.68%. 3.05%). Conclusion: Unlike propotion of
the tall stature, that of short stature was about 1.6% not follow a
normal distribution. According to the school year it goes up,
because the students that have problems in physique (poor weight
gain, obesity, short stature) was observed tends to increase, there is
a need for early intervention.

P2-P522

The Effect of Demographic and Lifestyle Factors on
One-year BMI Increments in 776 Norwegian Children
Aged 6–15 Years
Hege Kristiansena,b, Mathieu Roelantsc, Robert Bjerknesb,
Pétur Júlı́ussonb,d
aDepartment

of Paediatrics, District General Hospital of Førde,
Førde, Norway; bDepartment of Clinical Science, Section for
Paediatrics, University of Bergen, Bergen, Norway; cEnvironment
and Health, Department of Public Health and Primary Care, KU
Leuven-University of Leuven, Leuven, Belgium; dDepartment of
Paediatrics, Haukeland University Hospital, Bergen, Norway

Background: There is limited information on the ability of
demographic or lifestyle factors to predict short term changes in
weight status during childhood. Objective and hypotheses: To
study the effect of parental (educational level, BMI status and
perception of child’s weight status) and childhood factors (eating
habits, sedentary behaviour and physical activity), on 1-year BMI
increments by the use of BMI, BMI SDS and BMI SDS conditional
gain. Method: With data from the Bergen Growth Study the
relations between demographic and lifestyle factors and one-year
BMI increments were explored. Each of the three BMI measures
(changes in BMI and BMI SDS, and BMI conditional gain) was
analysed separately as a dependent variable with linear regression
models. Adjusted regression models were estimated for each BMI
measure separately, including all the statistically signiﬁcant
variables from the unadjusted models. Results: In the unadjusted
models, 1-year changes in BMI were correlated to maternal BMI,
parental perception, irregular meals and screen time. Changes in
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BMI SDS were only correlated to irregular meals and screen time.
Changes in BMI SDS conditional gain were correlated to maternal
BMI, parental perception and irregular meals. In the fully adjusted
model raw BMI increments were correlated to parental perception,
irregular meals and screen time, BMI SDS increments to irregular
meals and BMI SDS conditional gain to parental perception and
irregular meals. Conclusion: Parental perception of child’s weight
status, irregular meals and screen time can predict higher 1-year
BMI increments. BMI SDS conditional gain adjusts for regression
towards the mean, and might therefore be the preferred measure.

P2-P523

Body Image Perception Changes in Obese and Lean
Children
Liudmila Viazavaa, Anzhalika Solntsavab, Alexander Sukalob
aRepublic Center for Medical Rehabilitation and Balneotherapy,
Minsk, Belarus; bBelarusian State Medical University, Minsk, Belarus

Background: Body image (BI) is subjective picture of one’s
own physical appearance established both by self-observation and
by noting the reactions of others. Different BI scales used for
screening of the Binge Eating symptoms that strongly linked to
obesity. Objective and hypotheses: We supposed to get
differences in the own body image perception in overweight and
lean children. Method: BI questionnaire (BIQ) and own body
satisfaction scale (OBSS) were answered by 47 children with
simple obesity (BMI SDSO2.0) (1st group) (f/mZ20/27) and 30
children with normal weight (BMI SDS!1.0) (2nd group) (f/mZ
16/14). Children BMI were standardized according to national
reference data. BIQ, OBSS, head, trunk and lower body
satisfactions cores (HSS, TSS and LBSS) were used for estimate
the BI construct. Statistical analysis were performed by means of
SPSS 21.0 (P!0.05). Results: Girls were 15.2 (13.3–16.1) and 15.5
(15.0–16.9) years old in the 1st and 2nd groups, boys – 14.8 (13.0–
16.1) and 16.1 (14.7–17.1) accordingly (PO0.05). BMI, waist
circumference (WC) were higher in the 1st group irrespective of
gender (PZ0.0001). The most negative BI perception was in obese
girls (22 points (16–25)) compare to lean ones (eight points
(3.5–12.8)), PZ0.0001, according to BIQ scale. Obese girls had
disturbed whole body perception (PZ0.002), trunk (PZ0.003)
and lower body satisfactions (PZ0.002) according to OBSS, TSS
and LBSS. These patterns of relationships were similar in obese
boys with accent on changed trunk image perception. Correlations
between BMI, BMI SDS and BIQ scores were stronger in girls
(rZ0.6 and rZ0.6, PZ0.0001) than in boys (rZ0.4, PZ0.02 and
rZ0.4, PZ0.03). BMI and BMI SDS positively correlated with
OBSS, TSS and LBSS scores (rZ0.5, rZ0.5, PZ0.004, rZ0.5,
PZ0.003 and rZ0.5, rZ0.5, rZ0.5, PZ0.01) in obese girls.
Overweight boys had less strong correlations in the same
parameters (rZ0.4, P!0.05). Girls had positive correlations
between WC, OBSS, TSS and LBSS scores(rZ0.5, PZ0.01, rZ0.5,
PZ0.004 and rZ0.5, PZ0.01) as opposed to boys (PO0.05).
Conclusion: Negative perception of body image with dissatisfaction of whole body, trunk and lower body part increase in line with
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BMI and waist circumference raise. Body image perception
depends on gender and more negative in girls compare to boys.

P2-P524

Non-Alcoholic Hepatic Steatosis in Obese Children
and the Relationship with Insulin Resistance
Irene Fernandez Viseras, Maria Angeles Santos Mata, Francisco Jose
Macias Lopez
Hospital de Jerez, Jerez de la Frontera, Spain

Background: Hepatic steatosis is common in obese children.
The pathophysiology remains unexplained but it is known that
insulin resistance and hypertrilycerdemia are involved in its
development. Objective and hypotheses: To analyse the
prevalence of hepatic steatosis identiﬁed by ultrasound, as well
as features and anthropometric data in our population divided into
two groups: (with steatosis and without steatosis) to assess the risk
factors. Method: In this cross-sectional study, 190 children aged
5–14 with BMIO2SD were evaluated from 1st January 2012 to
31st May 2015. Anthropometric data, family history, biochemical
parameters as fasting glucose, fasting insulin, lipid proﬁle, index
(HOMA-IR) uric acid and the presence of acanthosis nigricans
were evaluated. Liver ultrasound was performed to divide into two
groups. All patients underwent to OGTT. Statistical analysis was
performed by SPSS13.0 program. Results: 190 patients (51% male
and 49% female). We found (36.84% had steatosis vs 63.15%
without steatosis). Subjects with hepatic steatosis had mean age
(13G1.7 years vs subjects without steatosis 10.4G1.4 years)
P!0.05. The prevalence of family history of obesity in subjects
with steatosis was higher (60% vs 44%) P!0.05, as well as BMI
(31.7G2.2 vs 26.7G1.3) P!0.05, abdominal circumference
(100G8 cm vs 90G15 cm) P!0.005, fating insulin (17.5G
3.5 mIU/ml vs 14G5.5 mIU/ml) P!0.05, (HOMA-IR) (3.8G1.5
vs 2.8G1.1) P!0.05, triglycerides (123.1G6.4 mg/dl vs 74.4G
5.3 mg/dl) P!0.005, GOT (40G4.7 U/L vs 26G2 U/L) P!0.005
and GPT (49G3.8 U/L vs 37G1.5 U/L respectively) P!0.05.
High-density lipoprotein cholesterol was lower in subjects with
steatosis compared to those without (39G4 mg/dl vs 48.8G
3.8 mg/dl respectively) P!0.003. There was no signiﬁcant
difference in total serum cholesterol. Conclusion: The prevalence
of hepatic steatosis in our population is higher than other
published reports. Our results show that hepatic steatosis is related
with increased BMI, abdominal circumference, hypergtriglyceridemia and (HOMA-IR) Furthermore these parameters could be
used to assess the risk of developing steatosis.

P2-P525

Prevalence of Melanocortin 4 Receptor Mutations in
Turkish Obese Children
Ayca Aykuta, Samim Ozenb,c, Damla Goksenb, Huseyin Onayb,
Tahir Atikc, Şükran Darcanb, Ferda Ozkinaya,c
aDepartment
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of Medical Genetics, Ege University School of

Medicine, Izmir, Turkey; bDepartment of Pediatric Endocrinology,
Ege University School of Medicine, Izmir, Turkey; cDepartment of
Pediatric Genetics, Ege University School of Medicine, Izmir, Turkey

Background: The melanocortin-4-receptor gene (MC4R) is a
key regulator of energy homeostasis, food intake and body weight
which has intensively been analyzed in molecular genetic obesity
research. MC4R dysfunction in humans causes hyperphagia,
impaired satiety and obesity. Objective and hypotheses: To
identify MC4R mutations prevelance in Turkish obese children
and adolescents. Method: Ninenty three pediatric and adolescent
patients aged between 1.3 and 15 years old with early onset obesity
(45 female/48 male) were enrolled. Obesity was deﬁned as a body
mass index (BMI) standart deviation score (SDS) of C2.0
according to the Turkish Population. Children with genetic
syndromes associated with obesity or mental retardation, or
taking drugs that promote changes in eating behavior or weight
were excluded. Coding region of the MC4R gene was sequenced by
Illumina MiSeq Next Generation Sequencing System. Results:
The mean age of the patients was 7.3G3.7 years and mean BMI
was SDS 3.7G0.7SD. Seventy nine patients (85%) were
prepubertal, and 14 patients (15%) were pubertal. We identiﬁed
four different mutations in eight patients, giving a mutation
detection rate of 8.6%. Of these, three were previously identiﬁed
missense mutations p.N274S, p.S136F and p.V166I). One was a
novel homozygous mutation p.I291SfsX10 (c.870delG) detected in
a severely obese 2-year-old boy. By in-silico analysis softwares this
novel mutation predicted to be disease causing and it is expected to
have a-32 aminoacids shorter MC4R protein. Conclusion: MC4R
gene mutations is quite common in childhood obesity in Turkish
population. Investigating the mutations in MC4R gene in patients
with severe childhood-onset obesity is necessary.

P2-P526

Prevalence of Overweight and Obesity in Children
and Adolescents in Izmir, Western Turkey
Ozlem Nalbantoglu, Behzat Ozkan, Selma Tunc, Hursit Apa
Dr Behcet Uz Children Hospital, Izmir, Turkey

Background: Although the highest prevelance rates of
childhood obesity and overweihgt have been observed in
developed countries, its prevelance is reported to be increasing
in developing countries as well. Prevelance of obesity and
overweight in different regions of Turkey ranges between 1.6–7.8
and 9.9–17.6 respectively. Objective and hypotheses: The
purpose of this study was to investigate the prevelance of obesity
and overweight among students between the ages of 5 and 20 in
rural and urban areas of İzmir, Western Turkey. Method: This
population-based cross-sectional study was conducted in 36
schools (12 primary, 12 secondary, and 12 high schools) in rural
and urban areas of İzmir between September 2015–February 2016.
A total of 2447 children and adolescents in 5–20 age range were
involved in the study. BMI of the participants were compared
using the BMI references for Turkish children and adolescents.
Results: The mean age was 12.43G3.32; 52.7% of the children
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were female and 47.3% of them were male. It was identiﬁed that
16% of all children were obese and 12.1% were overweight. This
ﬁndings revealed that the prevelances of overweight and obesity in
children and adolescents were higher than a previously conducted
study in İzmir (obesity 6.3%, overweight 9.9%). There was no
statistically signiﬁcant prevalence difference between age, gender,
school level, rural and urban areas. The prevalence of obesity
according to gender was 16.3% for girls and 15.8% for boys
(PO0.05). There was signiﬁcantly important difference between
the prevelance of obesity and overweight among the families of
obese and over weight children (P!0.001). Conclusion: Obesity
and overweight are concerns for children and adolescents in both
rural and urban areas. Having obese parent(s) appears to be a risk
factor for obesity in childhood. Further studies investigating the
etiopathology of the corresponding disorders in the region is being
conducted.

Pediatrics 2012). Results are expressed as median (IQR). Results:
533 children and pre-teens were enrolled between 2007 and 2015.
They ranged in age from 5 to 13 years at baseline (9.2, 8–10.2), had
a BMI of C3.8 SDS (3.1–4.3). The results are shown on the table.
Metabolic abnormalities were detected in 90% of children initially
and during follow up, and only 10% could be considered
metabolically healthy. Conclusion: The prevalence of metabolic
abnormalities is higher than expected in obese children and early
adolescents when appropriate reference values are used.

P2-P528

Breasts Diseases in Adolescent Girls With Obesity
Olga Gumeniuk, Yuriy Chernenkov
Saratov State Medical University, Saratov, Russia

P2-P527

Arbitrary Cutoffs Lead to Underestimation of
Metabolic Abnormalities in Obese Children: The
Value of Age- and Sex-adjusted Normative Values
Adele Carlier Gonoda,b, Ahlam Azarb, Nathalie Lecomteb,
Melanie Amouyal Perrodb, Manon Prevotb, Adeline Jacquesb,
Sophie Guilmin Creponb, Jean Claude Carelb
aHopital Intercommunal Creteil, Creteil, France; bHopital Robert
Debré, Paris, France

Background: Metabolic syndrome and insulin resistance are
well recognized in adult obesity. Their criteria and prevalence and
are still controversial in children. Objective and hypotheses: To
evaluate the prevalence and natural history of clinical and
biological parameters of the metabolic syndrome in a pediatric
cohort of obese subjects. To identify metabolically healthy subjects
and the persistence of this phenotype over time. Method:
Prospective longitudinal, observational, single-center study on
children monitored for overweight or obesity. Data collection was
done yearly from 2007. Metabolic syndrome parameters were
expressed in SDS for age and sex, using reference curves obtained
from an independent representative healthy cohort of children in
France, using the the same biological assays (Mellerio et al,

Background: Obesity is associated with increased risks of the
disease of the reproductive organs (including breasts). Several
studies mentioned correlation between obesity and increased risks
for breast cancer. Objective and hypotheses: To study the
frequency and peculiarities of breasts diseases in adolescent girls
with obesity. Method: The study included 2369 adolescent girls
(aged 11–19 years). Gils were subjected to the clinical examination,
ultrasound examination of the breast. The nonparametric method
of correlation analysis by Spirmen was studied. Results: The
investigation shows that 145 (6%) girls had obesity with BMI
30–39 kg/m 2 and 37 (2%) patients had morbid obesity
(BMIR40 kg/m2). The macromastia was found in 19 (51%)
adolescent girls with morbid obesity. The dysplasia of mammary
glands (mastopathy) was diagnosed in all patients with macromastia. In half girls with obesity with BMI 30–39 kg/m2 (rsZ0.45)
and in all the girls with morbid obesity was diagnosed ﬁbrous
mammary dysplasia (rsZ1). Conclusion: This study has shown
that breast disorders have been diagnosed in every second
adolescent girls with obesity (BMI 30–39 kg/m2) and all the girls
with morbid obesity. The obesity in adolescents is indication for
mammary observation.

P2-P529

Insulin Resistance Correlates to Cognitive Fatigue
Dimensions in Non-diabetic Obese Children
Pascal Barata,b, Marie-Claire Meiffreda, Julie Brossaudb,d,
Jean-Benoit Corcuffb,d, Helene Thibaulta, Lucile Capuronc

Table 1.

aCHU

Median
(IQR)
%OC2 S.D.

Waist
circumference

Fasting
plasma
glucose

Fasting
plasma
insulin

Triglycerides

HDL
cholesterol

C2.8

C1.5

C0.7

C0.7

K0.7

85%

24%

11%

13%

11%
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Bordeaux Centre Spécialisé Obésité, Bordeaux, France;
Bordeaux NutriNeuro, Bordeaux, France; cINRA NutriNeuro,
Bordeaux, France; dCHU Bordeaux, Bordeaux, France
bUniv

Background: Alterations in endocrine functions and
low-grade systemic inﬂammation represent fundamental characteristics of obesity. These biological systems have been repeatedly
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linked to fatigue symptoms. Objective and hypotheses: The aim
of the study was to assess the relationship between fatigue
symptoms and metabolic/inﬂammatory markers in a sample of
non-diabetic obese children. Method: The study was conducted in
41 obese (median BMI-SDS 4.2 (25–75th percentiles: 3.6–5.1))
children, median aged 12 (9–15) years, recruited in a pediatric
tertiary center. Three dimensions of fatigue were assessed using the
Pediatic Quality of Life Inventory Multidimentional Fatigue Scale:
general fatigue, sleep/rest, cognitive fatigue. Moreover, a principal
component analysis extracted relevant additional symptom
dimensions (concentration, energy, self-perceived cognitive efﬁciency, sleep/rest and motivation/anhedonia). Results: Cognitive
fatigue dimension and reduced motivation/anhedonia dimension
were both associated with BMI, independently of sex and age.
Cognitive fatigue was correlated to insulin concentration and
HOMA. Reduced motivation/anhedonia was correlated to insulin
concentration, HOMA, uric acid and hs-CRP concentrations. The
association with insulin concentration and HOMA persisted when
BMI was taken into account. Conclusion: Among several fatigues
dimensions, speciﬁc dimensions of cognitive fatigue and reduced
motivation/anhedonia relate to insulin resistance in non-diabetic
obese children.

P2-P530

Vascular Endothelial Growth Factor as The Predictor
Microangiopathy in Obese and Diabetic Children
Iwona Ben-Skowronek, Iga Kapczuk, Natalia Stapor,
Bozena Banecka
Depeartment Pediatric Endocrinology and Diabetology,
Medical University of Lublin, Lublin, Poland

Background: Vascular endothelial growth factor (VEGF) is a
signal protein produced by cells that stimulates vasculogenesis
and angiogenesis. It is part of the system that restores the oxygen
supply to tissues when blood circulation is inadequate. Serum
concentration of VEGF is high in bronchial asthma and diabetes
mellitus. Overexpression of VEGF can cause vascular disease in
the retina of the eye and other parts of the body. Objective and
hypotheses: The aim of this study is comparison between
circulating VEGF levels in children with diabetes type 1, obese
and healthy children. Method: The study concerned 90 children
with diabetes type 1, 60 children with obesity without diabetes
and 60 healthy children. The blood has been taken fasten from
peripheral vein. The VEGF was checked by ELISA in all children.
Results: The VEGF mean levels were highest in children with
obesity 356.55 pg/ml (S.D. 169.44 pg/ml). In children with DM1
mean VEGF was 254.88 pg/ml (S.D. 167.89 pg/ml). The lowest
levels of VEGF was observed in group healthy children: mean
188.75 pg/ml (S.D. 144.88 pg/ml). We noticed statistic signiﬁcant
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differences between group of diabetic and obese children and
healthy children. The results were correlated with BMI.
Conclusion: High levels in peripheral blood – marker of
vasculogenesis VEGF is more connected with obesity then with
diabetes type 1.

P2-P531

Associations of Serum 25-Hydroxyvitamin D and
Components of the Metabolic Syndrome in an
Egyptian Cohort
Amany Ibrahima, Mohamed Meabedb, Nevin El Mosallamyb,
Gehad Abo El Hassanb
aPediatric Department, DEMPU, Faculty of Medicine, Cairo
University, Cairo, Egypt; bFaculty of Medicine, Pediatric
Department, Beni Swif university, Beni Swif, Egypt

Background: Vitamin D deﬁciency may be associated with
increased risk of metabolic syndrome. Objective and
hypotheses: We aimed to assess the relation between 25-hydroxyvitamin D (25(OH) D) with the different metabolic syndrome
components in overweight and obese subjects. Method: Ninety
eight subjects (R85th percentile for age and sex) recruited from
the Diabetes, Endocrine & Metabolic Paediatrics Unit (DEMPU),
Cairo University, were evaluated with blood pressures, anthropometric measurements, fasting measurements of serum lipid proﬁle,
insulin, blood glucose (FBS), 25(OH) D, calcium, phosphorous,
and alkaline phosphatase. Homeostasis Model Assessment
Method-Insulin Resistance (HOMA-IR) and Quantitative Insulin
Sensitivity Check Index (QUICKI) were calculated. Results:
Among 98 subjects, 29 (29.9%) were vitamin D insufﬁcient, 64
(65.3%) were vitamin D deﬁcient and only 5 (5.1%) had normal
level of vitamin D. On correlating 25 (OH) D with metabolic and
anthropometric variables, 25 (OH) D was inversely associated with
both of FBS (rZK0.343, PZ0.001) and weight standard deviation
score (Wt SDS) (rZK0.216, PZ0.033), while no correlations
were detected between 25 (OH) D and each of BMI, systolic blood
pressure (SBP), diastolic blood pressure (DBP), high density
lipoproteins (HDL), triglycerides (TG), HOMA-IR and fasting
insulin. Regression Multivariate Analysis was applied on 25 (OH)
D after adjustment of age and sex, showing that Wt SDS, waist
circumference (WC), hip circumference (HC), waist/hip ratio
(W/H ratio), FBS, Fasting Insulin, HOMA-IR and QUICKI
had signiﬁcant relations with vitamin D (PZ0.038, 0.025, 0.036,
0.015, 0.019, 0.007, 0.02 and 0.04, respectively). Conclusion:
Hypovitaminosis D is prevalent in obese and overweight
Egyptian subjects. Signiﬁcant relationship between 25 (OH) D
and each of Wt SDS, WC, HC, W/H ratio, FBS, Fasting Insulin,
HOMA-IR and QUICKI were suggestive of possible adverse
inﬂuences of vitamin D.
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P2-P532

Retrospective Evaluation of the Efﬁciency of
Metformin Therapy in Obese Children with Insulin
Resistance
Gizem Cicek, Ayhan Abaci, Hale Tuhan, Korcan Demir, Ece Bober
Faculty of Medicine, Dokuz Eylul University, Izmir, Turkey

Background: Prevalence of obesity has been rising throughout
the world. Dyslipidemia, hypertension, insulin resistance, and
type 2 diabetes mellitus (DMT2) (metabolic syndrome) are
frequently observed serious complications of obesity. The primary
approach in the treatment of metabolic syndrome is improving
insulin resistance. Metformin is considered as an option for
treatment in children with insulin resistance. During the last
decade, numerous studies have been published demonstrating that
metformin delays the risk of DMT2 in obese adolescents through
overcoming insulin resistance. In this study, it was aimed to
retrospectively evaluate the subjects who used metformin
treatment due to insulin resistance and exogenous obesity in our
clinic and assess the effects of metformin on anthropometric and
metabolic variables. Method: The medical records of the 36
patients, who were started metformin therapy due to obesity and
insulin resistance and were followed-up in Dokuz Eylül University
Faculty of Medicine, Department of Pediatric Endocrinology
between 2005 and 2015, were retrospectively evaluated. The
anthropometric and metabolic variables of the obese individuals at
the sixth month of treatment who received metformin were
compared with basal values. Results: Statistically signiﬁcant
decrease was detected after 6 months of metformin treatment in
weight SDS, BMI, and BMI SDS of individuals. A mean reduction
of 2.41G1.93 kg/m2 in BMI values of study subjects was present
(P!0.001). Statistically signiﬁcant reductions in post-treatment
fasting insulin, fasting glucose/insulin ratio, HOMA-IR, and Quick
were index values were found. Conclusion: Metformin is one of
the treatment options in obese adolescents with insulin resistance.
In our study, it was observed that improvement in anthropometric
measurements and metabolic parameters was achieved without
any serious side effects in who received metformin treatment.

P2-P533

Parental Obesity can Trigger Obesity in Children
Shahin Koohmanaee, Setila Dalili
Pediatric Growth Disorder Research Center, 17 Shahrivar Hospital,
Shahid Siadati St, Rasht, Iran

Background: Obesity is a disease (2) which is associated with
increased morbidity and mortality rate (3) and needs extensive
preventive procedures and effective interferences. Children with
obese parent are in danger of becoming obese in their adolescence
and adulthood even when trying to keep their weight stable.
Objective and hypotheses: We aimed to investigate whether
parental obesity can trigger obesity in children or not. Method:
This is an analytic cross sectional study which was conducted on
12 years old students from different area in Rasht, north part of
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Iran. The checklist included demographic characteristics such as
age, maternal age during childbirth, student and maternal height
and weight, child rank. Data were analyzed by Pearson correlation
analysis, paired t-test and ANOVA test and c2 in SPSS Software
19.0. A P-value less than 0.05 were considered statistically
signiﬁcant. Results: Results showed signiﬁcant correlation
between students’ BMI and parental BMI and father weight.
(rZ0.304, P!0.0001) (rZ0.257, P!0.0001) (rZ0.249,
P!0.0001) (rZ0.166, PZ0.019). Also, there was signiﬁcant
correlation between students weight with parental BMI and father
weight and birth rank. Conclusion: This study shows that
mother’s and father’s BMI and birth order are the factors that can
predict children obesity and these variables could have major role
in predicting 14.4% of high BMI cases. The role of family in
changing nutritional habits of children must be considered,
because through parental education and changing their perceptions we can prevent at least 14% of cases.

P2-P534

Value of BMI-SDS, Waist Circumference-SDS and
Waist-to-Height Ratio in the Identiﬁcation of Obese
Children and Adolescents at an Increased Risk for
Cardio-Metabolic Complications
Jernej Kovaca, Petra Pavlicb, Brigita Perdihb, Primoz Kotnikb,c
aUnit of Special Laboratory Diagnostics, University Medical Centre
Ljubljana, Ljubljana, Slovenia; bMedical Faculty Ljubljana, Ljubljana,
Slovenia; cDepartment of Endocrinology, Diabetes and Metabolism,
University Children’s Hospital, University Medical Centre Ljubljana,
Ljubljana, Slovenia

Background: Determination of obese children/adolescents
at an increased risk of cardio-metabolic complications is of
paramount signiﬁcance for early intervention. Objective and
hypotheses: To determine the value of simple anthropometric
measures of obesity (BMI-SDS, waist circumference (WC)-SDS,
waist-to-height ratio (WHR)) in the determination of individuals
at an increased risk for selected cardio-metabolic complications
(impaired glucose metabolism, dyslipidemia, increased blood
pressure). Method: 395 obese children and adolescents (212
females; age mean(SD) 12.4(3), BMI-SDS 2.8(.6), WC-SDS 3.2(.6),
WHR .61(.06)) were studied. Body weight, height, WC and blood
pressure were measured by a trained medical professional in the
morning in a fasting state and were standardized according to the
UK-WHO references. A standard 2-h OGTT was performed in all.
HOMA-IR and Matsuda index were calculated. Spearman’s
correlation was used to determine associations between parameters. Regression analysis with stepwise selection of parameters
was used to calculate prediction models for selected cardiometabolic complications. Results: Several signiﬁcant correlations
between BMI-SDS, WC-SDS, WHR and selected cardio-metabolic
complications were determined (Table 1). Correlations were not
determined for total cholesterol, LDL and A1c . However, using
regression analysis we determined that analyzed anthropometric
measures of obesity alone describe only a small proportion in the
variability of HOMA-IR (20%), HDL (6.2%), Tg (8%), SP (10%),
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DP (8%). WHR had the highest impact in regression analysis
models except for HDL (BMI-SDS). Conclusion: Several
signiﬁcant correlations between simple anthropometric measures
of obesity and selected cardio-metabolic complications were
determined. These measures however seem to have only a limited
value in the prediction models for selected cardio-metabolic
complications, WHR having the highest impact.

P2-P535

Thyroid Dysfunction and Formation of
Dyslipoproteiniaemias: Gender Differences in
Children with Obesity
Olena Budreiko, Olena Shushlyapina, Anna Kosovtsova,
Larisa Nikitina
SI “Institute of healthcare of children and adolescents of NAMS of
Ukraine”, Kharkov, Ukraine

Background: Thyroid dysfunction plays an important role in
formation of dyslipidemia during obesity while thyroid pathology
(TP) is one of the most common endocrinopathies associated with
obesity. Among adults existence of gender differences has been
proven in formation of a dyslipoproteiniaemias and thyropathies;
the presence of such changes in obese children requires clariﬁcation.
Objective and hypotheses: To explore the details of blood lipids
in children with obesity depending on the functional state of the
thyroid and sex. Method: In 187 children with obesity, age 6–18
years (105 boys, 82 girls) the following blood lipids indicators were
studied – total cholesterol (TC), high-density lipoprotein (HDL),
low-density lipoprotein (LDL), triglycerides (TG). Data were
analyzed according to gender and the presence of hypothyroidism,
taking indicators of thyroid hormones into account (1gr – TSHO
4.0 mIU/ml, 2 gr – TSH!4.0 mIU/ml). Results: Atherogenic lipid
level changes were detected more frequently in patients of 1gr
(increase of TG level in 35.7%, reduction of HDL level in 42.8% of
patients) compared to 2 gr (16.7% and 22.2% respectively, P!0.05).
These results were conﬁrmed by the difference between average
rates of TG (1.15G0.37 mmol/l in 1 gr vs. 1.07G0.31 mmol/l in
2 gr) and LDL (2.72G0.48 mmol/l in 1 gr vs. 2.51G0.43 mmol/l in
2 gr), P!0.05. In the 1 gr such shifts were more typical of boys than
girls: TG – 1.23G0.58 vs. 1.08G0.48 mmol/l, LDL – 2.93G0.61 vs.
2.55G0.43 mmol/l, P!0.05. In 2 gr such differences have not been
identiﬁed and changes in average HDL levels were less pronounced.
Conclusion: Formation of atherogenic dyslipidemia in children
with obesity is closely associated with hypothyroidism, especially in
boys. This requires particularly careful monitoring of thyroid
hormone indicators and blood lipids in this group of patients.

P2-P536

How Early is Insulin Resistance in Our Pediatric
Population with Metabolic Syndrome
Sangita Yadav, L Kaviya, Mukta Mantan, Smita Kaushik
Maulana Azad Medical College, New Delhi, India

Background: Childhood critical period for onset/continuity
of obesity with development of signiﬁcant clinical and metabolic
changes, impairing health in adulthood. Metabolic syndrome on
rise both in adult and pediatric obese Indian population.
Development of impaired glucose tolerance and progress to
insulin resistance and other metabolic alterations like hypertension, dyslipidemia, Non alcoholic fatty liver disease are important.
Aim: Evaluate insulin resistance and associated comorbidities
among children with Metabolic syndrome. Materials and
Methods: 50 overweight and obese 5–18years (BMI R90th centile
WHO Charts) evaluated – weight, height, waist circumference
(WC), BMI, clinical and biochemical. Fasting plasma glucose and
insulin, 2 h post glucose load plasma glucose and insulin and lipid
proﬁle measured. Metabolic syndrome (MS) deﬁned in children
O10 years International Diabetes Federation guidelines, central
obesity WC O90th percentile (ethnicity-speciﬁc values) AND any
two-Raised triglycerides R150 mg/dl (1.7 mmol/l), reduced HDL
%40 mg/dl (1.03 mmol/l), hypertension, Elevated FPG
R100 mg/dl. Homeostasis Model assessment index (HOMA)
calculated O3.5 taken as cutoff for insulin resistance. Cutoffs of
BMI, WC, HOMA-IR which best predicted occurrence of metabolic
syndrome by plotting ROC were 24.1 kg/m2, 74.7 cm, and 3.48
respectively. Further, ROC analysis plotting HOMA is 3.48
predicting occurrence of MS with sensitivity and speciﬁcity of
77.8% and 78%. Results: Metabolic syndrome in 9/50 (18%), mean
age 11.46C1.59 years. Calories consumed and duration of physical
activities did not differ among MS and non MS but with MS
increased screen time 3.6C0.8 h vs 2.6C1.2 (PZ0.02). Being in
puberty higher rate of MS (71.4%). Mean WC 80.8C5.3 vs. 70.7C
8.77 cm PZ0.00 and systolic BP (118C7.2 vs 111.5C9.5 mmHg
PZ0.05), FPG (88.1C9.4 vs. 81.6C6.1 mg/dl PZ0.01), PPPG
(125.4C12.7 vs 109.4C9.2 mg/dl PZ0.00), fasting insulin (19.2C
5.6 vs 15.2C4.4 mU/ml PZ0.02), HOMA index (4.17C1.35 vs
3.10C1.07 PZ0.01) and TGL (164.6C29.8 vs 117.4C19.2 mg/dl
PZ0.00) signiﬁcantly higher in MS. Abdominal obesity (100%),
hypertension (44.4%), insulin resistance (77.7%), acanthosis
nigricans (44.4%), dyslipidemia (77.7%) higher in MS.
Conclusions: Though MS established in (18%) of overweight/
obese, comorbidities identiﬁed in signiﬁcant number by simple
clinical examinations and biochemical measurements, conﬁrms
disturbed glucose and lipid homeostasis starts early, increases
likelihood of type 2 diabetes and cardiovascular disease at young

Table 1. (for abstract P2-P534)
BMI-SDS
WC-SDS
WH ratio

HOMA-IR

Matsuda

HDL

Tg

SP-SDS

DP-SDS

0.18*
0.07
0.28*

K0.10
K0.02
K0.25*

K0.23*
K0.19*
K0.20*

0.27*
0.23*
0.35*

0.28*
0.21*
0.17*

0.15*
0.16*
0.20*

SP, systolic pressure; DP, diastolic pressure. *P!0.001.
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age and need for early screening. HOMA-IR valuable tool (O3.5)
useful for early evaluation identifying insulin resistance and
metabolic syndrome have long-term beneﬁt of preventive and
diagnostic as well as therapeutic intervention.

P2-P537

Insulin Resistance for Adolescents with Obesity in
Latvia
Jurgita Gailitea,b, Olga Lubinaa, Eliza Salijumab, Ilze Napituhinaa,
Karina Agadzanjanaa, Irena Stundzanea, Inara Kirillovaa,
Una Lauga-Tuninaa, Anita Vetraa,b, Iveta Dzivite-Krisanea,b
Clinical University Hospital, Riga, Latvia; bRiga Stradins
University, Riga, Latvia
aChildren’s

Background: Insulin resistance for adolescents with obesity
takes up a central role in the development of metabolic
comorbidities, especially of type 2 diabetes. Objective and
hypotheses: The aim of this study was to compare anthropometric data, apolipoprotein B, glucose, insulin level and HOMA-IR
coefﬁcien between genders. Method: Data about anthropometric
parameters, blood samples, 6-min walk test (6MWT), eating habits
and physical activities was collected and analyzed by a multidisciplinary team in Children’s Clinical University Hospital (Riga,
Latvia). Results: 60 children participated in study, 25 girls and 35
boys. Mean age (yearsGS.D.) was 13.3G2.5, weight (kgGS.D.) 86.9G
23.7, height (cmGS.D.) 165.9G12.4, BMI (kg/m2GS.D.) 31.1G5.2,
waist circumference (cmGS.D.) 104.5G14.1. Analyzing possible
gender differences in obesity-related complication development,
there was found statistically signiﬁcant higher waist circumference
for boys (cmGS.D.) 113.5G19.19 compared to girls (cmGS.D.)
97.3G9.3 (PZ0.037). Insulin level was statistically signiﬁcant
higher for boys (mU/mLGS.D.) 22.0G11.3 compared to girls
10.4G6.4 (PZ0.014). Boys had statistically signiﬁcant higher Apo
B level in blood serum (mmol/lGS.D.) 1.0G0.2 compared to girls
Apo B level 0.8G0.1 (PZ0.049). Calculated HOMA-IR coefﬁcient
was (valueGS.D.) 4.8G2.6 for boys and 2.3G1.7 for girls –
signiﬁcant gender differences was found (PZ0.019). Conclusion:
It is possible that there is gender predisposition to obesity-related
complication development. Further research should be done to
extend the study population and to assess factors that may have
had effect on the result (birth weight, duration of exclusive
breastfeeding, negative family history) for boys and girls.

P2-P538

Parental Obesity can Trigger Obesity in Children
Shahin Koohmanaee, Setila Dalili
Pediatric Growth Disorder Research Center, 17 Shahrivar Hospital,
Shahid Siadati St, Rasht, Iran

Background: Obesity is a disease which is associated with
increased morbidity and mortality rate and needs extensive
preventive procedures and effective interferences. Children with
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obese parent are in danger of becoming obese in their adolescence
and adulthood even when trying to keep their weight stable.
Objective and hypotheses: We aimed to investigate whether
parental obesity can trigger obesity in children or not. Method:
This is an analytic cross sectional study which was conducted on
12 years old students from different area in Rasht, north part of
Iran. The checklist included demographic characteristics such as
age, maternal age during childbirth, student and maternal height
and weight, child rank. Data were analyzed by Pearson correlation
analysis, paired t-test and ANOVA test and c2 in SPSS Software
19.0. A P-value less than 0.05 were considered statistically
signiﬁcant. Results: Results showed signiﬁcant correlation
between students’ BMI and parental BMI and father weight.
(rZ0.304, P!0.0001) (rZ0.257, P!0.0001) (rZ0.249,
P!0.0001) (rZ0.166, PZ0.019). Also, there was signiﬁcant
correlation between students weight with parental BMI and father
weight and birth rank. Conclusion: This study shows that
mother’s and father’s BMI and birth order are the factors that can
predict children obesity and these variables could have major role
in predicting 14.4% of high BMI cases. The role of family in
changing nutritional habits of children must be considered,
because through parental education and changing their perceptions we can prevent at least 14% of cases.

P2-P539

Cerebrotendinous Xanthomatosis: A Case Report of
Rare Lipid Storage Disorder
Deepak Chand Gupta, Mohd. Razi Syed, Abhinav Kumar Gupta,
Keshav Kumar Gupta
L.L.R.M Medical College, Meerut/Uttar Pradesh, India

Background: Cerebrotendinous xanthomatosis (CTX) is a
very rare autosomal recessive lipid storage disorder affecting bile
acid biosynthesis. It is manifested by subtle neurological and nonneurological symptoms due to abnormal tissue lipid deposition.
Usually, the diagnosis is delayed but early diagnosis and
replacement therapy can prevent devastating neurological sequelae. Objective and hypotheses: To diagnose and manage a case
of cerebrotendinous xanthomatosis. Method: A 15 years old
Asian Indian female presented with complaints of swellings
behind both the ankles and in front of both the knees for last
2 years. Patient had history of bilateral cataract surgery 1 year
back. On examination, patient had ﬁrm, non-tender, fusiform
swellings over bilateral tendoachilles (Right: 10 cm!4.5 cm, Left:
8 cm!3 cm) and bilateral infra-patellar tendons (Right: 2 cm!
1.5 cm, Left: 1.5 cm!1.2 cm). General and systemic examination
was unremarkable except bilateral pseudophakic eyes. Her
hemogram, renal and hepatic function tests, serum electrolytes
and fasting lipid proﬁle were within the normal limits. Serum
cholestanol level was 4.27 mg/dl. X-ray both legs revealed soft
tissue thickening in bilateral ankle posteriorly and overlying right
tibial tuberosity. magnetic resonance imaging (MRI) brain
revealed T2 and FLAIR (Fluid-attenuated inversion recovery)
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hyperintense signals in the region of Dentate nucleus of both the
cerebellar hemispheres with high choline and low
N-acetylaspartate (NAA)/Creatine peaks on magnetic resonance
spectroscopy (MRS). Patient underwent excisional biopsy revealed
foamy cells admixed with inﬂammatory cells and giant cells
surrounding cholesterol clefts. Results: On the basis of above
ﬁndings the diagnosis of cerebrotendinous xanthomatosis was
made and the patient was started on replacement with
chenodeoxycholic acid 250 mg three times a day, Ursodeoxycholic
acid 300 mg three times a day and Atorvastatin 10 mg at bedtime
and patient improved after 1 year follow up. Conclusion: CTX is a
rare lipid storage disorder which is easily misdiagnosed and leads
to devastating complications but a timely diagnosis and management can prevent these.

P2-P540

Analysing Child Obesity Risk Factors:
Adenotonsillectomy
Corina Paul, Puiu Iulian Velea, Mirela Mogoi
University of Medicine and Pharmacy V. Babes Department
Pediatrics, Timisoara, Romania

Background: Adenotonsillectomy is one of the most common
surgical procedure performed in children in Romania. Child
obesity also, seems to follow the same trend of increasing
prevalence as worldwide. Objective and hypotheses: To
determine if there is a relationship between adenotonsillectomy
and postoperative weight gain in children. Method: The retrospective four year study included 235 children. After applying the
exclusion criteria, data from 209 children with mean age of 11.5G
3.29 years old was analysed. The ﬁrst evaluation included a
complete clinical exam with anthropometric measurements,
biochemical tests and a Standard risk factors questionnaire.
Results: Only 13.39% of children had adenotonsillectomy. Three
smaller groups were formed: 1st: children that had excess weight
before surgery (nZ7), 2nd: children that gain weight after surgery
and parents identiﬁed adenotonsillectomy as the cause of obesity
(nZ13), and the 3rd group: children that gain weight after surgery
and parents could not identify adenotonsillectomy as the cause of
obesity (nZ8). So 10.04% of all children gain weight after the
surgical procedure. Children in the second and the third group had
no or maximum one or two other known obesity risk factors
analysed (parents with obesity, diabetes or cardio-vascular
diseases, birth weight, type of milk used in the ﬁrst year of life,
age of introduction of the solid food or the introduction of the cow
milk into alimentation). Conclusion: Educating the parents and
general practitioners about the possibility of weight gain after
adenotonsillectomy could be useful in ﬁghting obesity epidemic.
For children undergoing surgery, adding simple dietetic habits and
exercise guidelines for to the existing Post-operative recovery
recommendation would be beneﬁcial. The postoperative follow up,
including anthropometric measurements, should be done for at
least 2 years period.
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Non-Medicament Treatment of Severe Obese
Children, Using the One-Year Courses
Olga Zagrebaevaa, Anzhalika Solntsavaa, Tatsiana Yemelyantsavab
aBelarusian State Medical University, Minsk, Belarus; bRepublican
Research and Practice Center for Mental Health, Minsk, Belarus

Background: It is hard to treat severe obese children only with
diet and physical activity, psychological interventions are need.
Objective and hypotheses: To examine the differences between
courses of non-medicament treatment of severe obese children.
Method: We examined 32 pubertal severe obese children BMI
31.2G0.8 kg/m2, 13.5G0.3 years. The newel (in Belarus) course of
non-medicament treatment of obesity (diet, physical activity,
psychological treatment) in groups was proposed to children and
their parents. According to children’s and parent’s motivation were
divided: group 1 19 patients underwent the whole course with their
parents (four times with 3 month intervals between them). The
ﬁrst part group1 include: four lectures for parents with
endocrinologist (children’s diet, physical activity), two lectures
for parents with psychotherapeutist (children’s psychoemotional
problems), four lectures for children with endocrinologist (diet,
physical activity) and four lectures for children with psychotherapeutist (motivation for losing weight). Another three parts
include four lectures for children with psychotherapeutist and one
lecture for children with endocrinologist. Group 2 13 children
underwent only the ﬁrst part of treatment without parents. Weight
(W) and BMI were collected before treatment (W1, BMI1), 1
months after the ﬁrst part (W2, BMI2), after the last (W3, BMI3).
Results: We found the decreasing of W and BMI of group1 (W1
87.2G4.6 vs W2 84.4G4.5 kg (PZ0.03)), BMI1 31.3G1.1 vs
BMI2 30.3G1.2 kg/m2 (PZ0.01)) and group2 (W1 81G4.6 vs W2
80.7G4.6 kg (PZ0.04)). Without differences in group 2 BMI
(BMI1 312.G1.3 vs BMI2 30.8G1.3 kg/m2 (PZ0.1)). After the
last part we determined the decreasing W and BMI in group1
comparison to the initial results (W3 83.4G5.5 kg (PZ0.03)),
BMI3 29.4G1.4 kg/m2 (PZ0.002)). Group2 showed statistical
increasing of W without any signiﬁcance of BMI (W3 86.9G4.1 kg
(PZ0.05)) BMI3 32.8G1.8 kg/m2 (PZ0.6)). Conclusion:
Command treatment (intense course with endocrinologists,
psychotherapeutist and parents) showed a success in decreasing
of weight and BMI in obese children.

P2-P542

Obstructive Sleep Apnea Syndrome in Early
Childhood: Case Report
Ludmilla Rachid, Edjane Queiroz, Louise Cominato, Ruth Rocha,
Marina Ybarra, Leandra Steinmetz, Beatriz Semer,
Hamilton Menezes Filho, Durval Damiani
Instituto da Criança do Hospital das Clinicas da Faculdade de
Medicina da USP, Sao Paulo/SP, Brazil

Background: Obstructive sleep apnea syndrome (OSAS) in
children is a common medical disorder, often associated with
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adenoid and tonsil hypertrophy. The prevalence of OSAS has been
increasing due to alarming rates of obesity in childhood. This is a
very concerning subject since there is a higher risk of
cardiovascular outcomes in patients with elevated BMI and
OSAS. Objective and hypotheses: The aim of this study is to
report a hazardous case regarding childhood obesity and its
association with OSAS. Resumed report: Two and half years-old
girl followed in the pediatric endocrinology clinic, due to obesity
(weight: 38 kg (ZZC7.63) and BMI: 39.5 kg/m2 (ZZC8.57)),
and other complications, such as: high blood pressure with
microalbuminuria, retinopathy with arteriolar narrowing, insulin
resistance, dyslipidemia, moderate concentric hypertrophy of the
left ventricle and hepatic steatosis. She had lethargy and daytime
somnolence, snoring and night apnea, needing emergency care in
one of the apnea episodes. An overnight polysomnography was
requested, revealing an apnea-hypopnea index of 23.9/hour, and
an oxygen-desaturation average 81.9%. The diagnosis of severe
OSAS was made, and adenotonsillectomy indicated, but due to no
clinical conditions to a surgery procedure, ventilator support
(BIPAP) and weight loss were proposed. Polysomnography under
BIPAP use was normalized and patient evolved with clinical and
life quality improvement. Conclusion: Even in early childhood
obesity could be associated with severe apnea. A precocious
diagnose and approach could change life quality and prevent
sudden death risk.

P2-P543

25-Hydroxyvitamin D Concentrations in Pubertal
Children with Obesity
Desislava Yordanovaa,b, Elisaveta Stefanovaa,b,
Krasimira Kazakovaa,b, Zdravka Todorovaa, Mihaela Dimitrovaa,b
aDepartment of Endocrinology, University Children’s Hospital,
Soﬁa, Bulgaria; bMedical University, Soﬁa, Bulgaria

Background: The prevalence of childhood obesity has been
rapidly increasing worldwide and the last report of World Health
Organisation deﬁne it as epidemic and one of the most serious
global public health challenges for the 21st century. Obese children
and adolescents are at an increased risk of developing various
health problems including type 2 diabetes mellitus, hypertension,
osteoarthritis, cardiovascular disease. Obesity is a risk factor for
vitamin D deﬁciency. Vitamin D deﬁciency is associated with
variability in the insulin resistance (IR) and the peripheral insulin
sensitivity. Objective and hypotheses: The aim of the study was
to assess the relation between obesity, IR and vitamin D status in
obese pubertal children. Method: We studied 30 children (17
male and 13 female, aged 10–17 years) with body mass index
above the 97th centile and no other co-morbidities. We used
serum 25-Hydroxyvitamin D (25(OH)D) as known to be the
better marker of vitamin D status. The insulin resistance we
measured with the homeostatic model assessment (HOMA) as a
method for assessing b-cell function and IR from basal (fasting)
glucose and insulin concentrations. Results: The results showed
vitamin D insufﬁciency in all patients. Twelve children (8 male and
4 female) had mild (50-80 nmol/l) and 18 children (9 male and 9
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female) had moderate vitamin D insufﬁciency. There were no
vitamin D deﬁcient patients. Increased insulin resistance as
HOMA-IRO2.5 we found in 18 patients. Conclusion: In the
analysed cohort we found lower level of the serum 25(OH)D as
conﬁrmed in many studies. Our results did not conﬁrm insulin
resistance in all patients but in the majority the high levels of
HOMA-IR correlated with low levels of 25(OH)D as per the
moderate vitamin D insufﬁciency. Prospective studies on a large
group of individuals need to be done to conﬁrm the ﬁndings.

P2-P544

Management Preschool Children of Prader–Willi
Syndrome
Adnan Bajraktarevica, Sajra Uzicaninb, Ferid Krupicc,
Alisa Abduzaimovicd, Emina Beslagice, Ismet Suljevicf, Almir Masalag
aPublic

Health Institution of Canton Sarajevo-Pediatric Department,
Sarajevo, Bosnia and Herzegovina; bPediatrics clinic Sarajevo,
Sarajevo, Bosnia and Herzegovina; cDepartment of Orthopaedics,
Institute of Clinical Sciences, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden; dBiochemistry Laboratory
Tesanj, Tesanj, Bosnia and Herzegovina; ePharmaceutical faculty
Sarajevo-Insutitute for Clinical Pharmacology, Sarajevo, Bosnia and
Herzegovina; fClinical Medical Center Sarajevo Main laboratory,
Sarajevo, Bosnia and Herzegovina; gCantonal Government Sarajevo
– Ministery of Science and Education, Sarajevo, Bosnia and
Herzegovina

Background: The symptoms of Prader–Willi syndrome are
likely due to dysfunction of a portion of the brain called the
hypothalamus. Children of Prader–Willi syndrome want to eat
constantly because they never feel full hyperphagia and usually
have trouble controlling their weight. Objective and
hypotheses: Genetic syndromes with obesity and delayed altered
intellectual development as a major part of the phenotype include
Prader–Willi syndrome, Albright hereditary osteodystrophy,
Alstrom syndrome, Bardet-Biedl syndrome, Borjeson-ForssmanLehmann syndrome, Cohen syndrome and fragile X syndrome.
Chromosomal conditions, including Down, Klinefelter and Turner
syndromes, also have an increased prevalence of obesity. Method:
Children patients with Prader–Willi syndrome may require the
support of the following specialists: geneticist for initial diagnosis
and counseling, developmental pediatrician for stimulation
programs, endocrinologist for management of hypogonadism,
nutritionist for dietary counseling, ophthalmologist for management of strabismus, pulmonologist for management of sleep
apnea, psychiatrist, psychologist, or both for management of
behavioral issues and gastroenterologist for GI issues. Authors
have had six children preschool patient during last two decade.
Results: Babies with Prader–Willi syndrome commonly gain
weight more slowly than other babies. Based on these guidelines,
authors had made the diagnosis of Prader–Willi syndrome is
highly likely in children younger than three years with ﬁve points
(three from major criteria) or in those older than three years with
eight points (four from major criteria) in six preschool children.
Additionally ten minor criteria and ﬁve criteria we had described
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during twenty years in the most cases of Prader Willi syndrome
depends from child and level of disease. Conclusion: Prader–Willi
syndrome is a rare genetic disorder characterized by hypothalamic-pituitary abnormalities with severe hypotonia during the
neonatal period. Prader–Willi syndrome is the most common
genetic cause of obesity in children.

P2-P545

Prevalence of Acanthosis Nigricans and Related
Factors in Iranian Obese Children
Fatemeh Sayarifarda, Bahar Allahverdia, Azadeh Sayarifarda,b,
Sara Ipakchia, Yasaman Motlaghzadeha
aGrowth

and Development Research Center, Children’s Medical
Center, Pediatrics Center of Excellence, Tehran University of
Medical Sciences, Tehran, Iran; bCenter for Academic and Health
Policy, Tehran University of Medical Sciences, Tehran, Iran

Background: Obesity is one of health problems worldwide.
Acanthosis nigricans has been considered as a symptom of
hyperinsulinemia in children. Objective and hypotheses: We
designed this study to evaluate and compare clinical and
laboratory ﬁndings in Iranian obese children with and without
acanthosis nigricans. Material: Seventy-one obese children
enrolled. Fasting blood sugar, total cholesterol, triglycerides,
alanine aminotransferase, aspartate aminotransferase (AST),
alkalinephosphatase (ALP), high-density lipoprotein cholesterol
(HDL-C) and low-density lipoprotein cholesterol (LDL-C),
insulin, TSH, and free thyroxine (fT4), calcium, phosphorus and
25- hydroxyvitamin D (25[OH]D) were measured with routine
techniques. Collected data compared between cases with and
without acanthosis nigricans. Results: Seventy-one children who
were considered as obese were enrolled in this study. Twenty-ﬁve
were female (35.2%) and 46 (64.7%). In 20 cases (28.2%) HOMAIR was less than 2.5 and in 51(71.8%) HOMA-IR was more than
2.5. Forty-eight had acanthosis nigricans (67.6%). Mean BMI
(24 in without acanthosis vs 27, PZ0.002), insulin (14 vs 27,
P!0.001), HOMA-IR (3.2 vs 6.2, P!0.001), TG (116 vs 156), and
AST(24 vs 30, PZ0.01) levels were signiﬁcantly higher in cases
with acanthosis nigricans. Conclusion: Obese children with
acanthosis nigricans are at risk of developing diabetes. So,
identiﬁcation of this symptom and precise evaluation of children
with this symptom is recommended. It is better to screen obese
children with acanthosis nigricans for predisposing factors of
diabetes and pay attention to risk factors of this disease.
Keywords: obesity, children, acanthosis nigricans, BMI, insulin.

Dorothee Freind, Philippe Toparte, Guillaume Becouarne,
Francoise Schmittc, Claire Brietd, Stephanie Rouleaub, Loic Sentilhesf,
Regis Coutantb
aDepartment

of Pediatrics, Ambroise Pare University Hospital,
Boulogne Billancourt, France; bDepartment of Pediatrics, ANGERS
University Hospital, ANGERS, France; cDepartment of Pediatric
Surgery, ANGERS University Hospital, ANGERS, France;
dDepartment of Endocrinology, Diabetology, and Nutrition,
ANGERS University Hospital, ANGERS, France; eDepartment of
Surgery, Anjou Clinical Center, ANGERS, France; fDepartment of
Gynecology and Obstretrics, ANGERS University Hospital,
ANGERS, France

Background: Maternal bariatric surgery is associated with
increased risk of small-for-gestational-age infants. Risk of
nutritional deﬁciencies in neonates of mothers with prior gastric
bypass (GBP) is unclear. Methods: This study compared the
clinical and cord blood biological characteristics of 56 newborns
of GBP mothers and 56 newborns of healthy mothers, in the
Obstetrics Department of Angers University Hospital between
01/03/2008 and 31/10/2012. After GBP, the women took multivitamin and trace element supplements. They had blood drawn at
delivery for nutritional assessment. Results: GBP mothers lost
18.1G6.3 kg/m2 of BMI in the 11–69 months between surgery and
pregnancy onset, reaching BMI of 30.1G6.0 kg/m2 compared with
22.3G4.0 kg/m2 in the controls (P!0.05). Birth weight was
0.34 kg lower in neonates born to GBP mothers (P!0.01), and
23% were small for gestational age vs. 3.6% in control group
(odds ratio 8.2, 95% CI 1.7–38.1, P!0.01). Cord blood mean
concentrations were signiﬁcantly lower for Ca, zinc, and vitamin A
(P!0.05). OR for cord blood concentrations below the 2.5th
percentile were signiﬁcant in GBP neonates for calcium [4.3
(1.3;14.1)], zinc and iron [3.8 (1.0; 14.8)], and vitamin A [OR 3.5
(1.1;11.8)]. In contrast, the OR for cord blood concentrations over
the 97.5th percentile were signiﬁcant in GBP neonates for Mg
[OR 4.3 (1.1;16.4)] and vitamin E [OR 4.6 (1.2;17.3)], owing to
maternal supplementation. Birth weight was related to variation
in BMI between surgery and pregnancy (rZ0.45, P!0.01) and
unrelated to time between surgery and pregnancy, BMI at
pregnancy onset, and weight gain during pregnancy. A signiﬁcantly higher percentage of GBP mothers than expected
displayed concentrations !2.5th percentile for calcium (13%),
phosphorus (18%), zinc (21%), vitamin A (18%), and IGF-1 (28%)
(P!0.05). Conclusion: Neonates from GBP mothers showed
nutritional deﬁciencies. The long-term consequences remain to be
explored.
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Laboratory Findings of 302 Patients with
Hyperinsulinemic Hypoglycemia at Hypoglycemia

Higher Risk of Low Birth Weight and Multiple
Nutritional Deﬁciencies in Neonates from Mothers
after Gastric Bypass: A Case Control Study

Tohru Yorifuji, Azumi Sakakibara, Yukiko Hashimoto,
Yuki Hosokawa, Rie Kawakita

Maxime Gerarda,b, Geraldine Gascoinb, Agnes Salled,
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Background: It is critically important to correctly diagnose
hyperinsulinemic hypoglycemia (HH) to avoid neurological
sequelae. However, the diagnosis is not always easy in the critical
care setting since some patients present with atypical biochemical
proﬁles. Objective and hypotheses: To delineate the range of
biochemical data of HH patients at hypoglycemia to help establish
a better diagnostic criteria. Method: Biochemical data (blood
glucose, insulin, b-hydroxybutylate, free fatty acids, ammonia,
lactate, and pyruvate) at hypoglycemia (!3 mmol/l) were
collected from 302 patients with HH (167 transient, 135
persistent). Of these, 127 were obtained from the datasheets for
mutational analyses conducted in our laboratory and other 175
were obtained from the national survey we conducted in Japan. As
a control, we collected similar data from 29 non-HH patients who
underwent controlled fasting tests in our institute. These data were
statistically analysed to deﬁne the ranges and cutoffs to diagnose
HH. In addition, clinical details of atypical patients were obtained
from the medical charts. Results: Most of the severely affected
patients present with typical biochemical proﬁle of HH whereas
less severely affected patients or patients with other comorbidities
often present with atypical results. Insulin as high as 2–7 mU/ml
was observed in non-HI patients. On the other hand, HH patients
could present with insulin !0.5 mU/mL, b-hydroxybutylate up to
2.1 mEq/l, and free fatty acids up to 1.7 mEq/l. One of these
patients responded dramatically with diazoxide. In addition, a
number of patients without GLUD1 mutation initially present
with hyperammonemia. Conclusion: No single cutoffs can
diagnose all patients with HH especially when they present with
mild symptoms or they have comorbidities. Initial hyperammonemia should be retested before diagnosing hyperinsulinismhyperammonemia syndrome. Short trial of diazoxide might be
considered in atypical patients.

than those born small, a feature of their longer health span being a
higher lean mass that provides more muscle strength and that is
already present in infancy. Objective, hypotheses & methods:
At birth, we studied leukocyte telomere length (by quantitative
polymerase chain reaction) in 103 small-, appropriate- or largefor-gestational-age (SGA, AGA, LGA) infants born after uncomplicated, term, singleton pregnancies. All infants were breastfed for
R4 months. At 2 weeks and 12 months, body composition was
assessed by dual X-ray absorptiometry. Results: Telomere lengths
were shorter in SGA newborns and longer in LGA newborns than
in AGA newborns (P!0.001), also after adjustment for maternal
age, pre-gestational body mass index, gestational weight gain, and
gestational age. Telomere length at birth associated (all P%0.001)
to birth weight (rZ0.50) and to both lean mass (rZ0.43) and fat
mass (rZ0.48) at age 2 weeks, but only to lean mass at 12 months
(rZ0.51). Conclusion: Higher weight and longer telomeres at
birth are followed by more lean mass in late infancy.
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Congenital Hyperinsulinism in Infancy: The Proﬁles of
Insulin Secretory Granules are Markedly Different in
Focal- and Diffuse b-Cells
Bing Hana, Zainab Mohameda,b, Maria Salomon-Estebaneza,b,
Raja Padidelab, Mars Skaeb, Ross Craigieb, Lindsey Rigbyb,
Karen Cosgrovea, Indi Banerjeeb, Mark Dunnea
aUniversity of Manchester, Manchester, UK; bChildrens Hospital of
Manchester, Manchester, UK
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Recognition of a Sequence: More Growth before
Birth, Longer Telomeres at Birth, More Lean Mass
after Birth
Francis de Zeghera, Marta Dı́azb,c, Abel López-Bermejod,
Lourdes Ibáñeza,b
aDepartment of Development & Regeneration, University of
LeuvenLeuven, Leuven, Belgium; bInstitut de Recerca Pediàtrica
Hospital Sant Joan de Déu (IRP-HSJD), University of Barcelona,
Barcelona, Spain; cCentro de Investigación Biomédica en Red de
Diabetes y Enfermedades Metabólicas Asociadas (CIBERDEM),
ISCIII, Barcelona, Spain; dDepartment of Pediatrics, Dr.Josep Trueta
Hospital & Girona Institute for Biomedical Research, Girona, Spain

Background: Telomere length at birth is a major determinant
of telomere length in late adulthood. However, the prenatal setting
of telomere length is poorly understood. Individuals born large
from non-diabetic mothers are at lower risk for later-life disorders
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Background: The mechanisms responsible for inappropriate
insulin release from b-cells in congenital hyperinsulinism in
infancy (CHI) have largely focused upon defects in KATP channels.
Little is known about insulin biogenesis, the proﬁles of insulin in
insulin-containing secretory granules or whether the impact of
KATP channel defects is the same in diffuse- and focal disease.
Objective and hypotheses: To deﬁne the ultrastructural
properties of the insulin-containing granules in b-cell different
forms of CHI compared to control samples. Methods: CHI
patients were positive for mutations in the KATP channel gene
ABCC8 and underwent surgery for the treatment of hypoglycaemia. Morphometric analysis and immuno-gold labelling of insulin
(I-Au) was applied to frozen tissue sections of control (nZ4) and
CHI tissues (diffuse-CHI, nZ3; focal-CHI, nZ3) and used to
identify the insulin-containing granules. Data were acquired using
Transmission Electron Microscope from each of the tissue
sections; control nZ60, diffuse-CHI nZ58 and focal-CHI
nZ61. Results: Three proﬁles were deﬁned: mature, dense-core/
crystalline granules; immature secretory granules and secretory
granules that were depleted of insulin. Approximately 60% of
secretory granules (nZ3428) were depleted of insulin in focal-CHI
compared to around 10% of granules in diffuse- (nZ2258) and
control b-cells (nZ2577). The percentages of immature granules
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were signiﬁcantly lower in focal-CHI (5.7G1.7%) compared with
diffuse CHI (45.5G8.7%) and control samples (31.6G3.7%). In
contrast, control b-cells had a higher proportions of crystalline
granules (62.9G3.1%) compared with focal- (36.6G3.5%) and
diffuse-CHI (42.7G1.9%). We also found a higher incidence of
multi-vesicular secretory granule structures in focal- (74.7G3.3%)
compared to diffuse-CHI and control b-cells (39.5G6.8% vs
27.8G5.6%). Conclusion: Our data also imply that b-cells in
focal-CHI have a greater secretory capacity (increased number
multi-vesicular secretory granules and depleted granules) than in
diffuse disease, despite the fact that both conditions associate with
ABCC8 gene defects.

present as ketotic hypoglycemia, and laboratory investigations
may not suggest hyperinsulinism. We considered dysregulated
insulin secretion, down-regulation of GLUT2 as a result of the
known HNF4A mutation vs. an additional condition predisposing
to hypoglycemia as possible mechanism to explain this
presentation.
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Enhanced Mitochondrial Densities Associate with
the Pathobiology of b-Cells in Congenital
Hyperinsulinism in Infancy
P1-P550

Persistent Ketotic Hypoglycemia as an Atypical
Presentation of Heterozygous HNF4A Mutation
Julia von Oetting, John Mitchell, Daphné Cloutier, Daphne Yau

Bing Hana, Maria Salomon-Estebaneza,b, Raja Padidelab,
Mars Skaeb, Karl Kadlera, Karen Cosgrovea, Indi Banerjeeb,
Mark Dunnea
aUniversity of Manchester, Manchester, UK; bManchester Children’s
Hospital, Mancehster, UK

McGill University Health Center, Montreal, Quebec, Canada

Background: Heterozygous loss-of-function HNF4A
mutations are known to lead to monogenic diabetes, and in
infants to macrosomia and hyperinsulinemic hypoglycemia. We
are reporting a patient with a heterozygous HNF4A mutation
(c.997COT p.ARG333Cys) presenting with persistent ketotic
hypoglycemia. Case report: In a 38 weeks’ gestation infant (birth
weight 4.1 kg, pregnancy complicated by insulin-requiring
gestational diabetes), hypoglycemia developed in the ﬁrst hours
of life. Initially diagnosed with hyperinsulinemic hypoglycemia
due to gestational diabetes, treatment with diazoxide
7.5 mg/kg/day was initiated. Hyperglycemia and severe signs of
ﬂuid overload requiring intensive care developed and treatment
was discontinued. During a lengthy hospitalization, high insulin
and concurrently low C-peptide levels in the context of
hypoglycemia were suggestive of exogenous insulin administration. A congenital hyperinsulinism genetic panel showed a
likely pathogenic variant of HNF4A, but was not thought to be
relevant in the context of suspected Munchausen by proxy. At age
7 months, the patient presented to our hospital with recurrent
ketotic hypoglycemia. Hypoglycemia observed as soon as 1 h postprandially persisted while hospitalized and while wearing a
continuous glucose monitor at home. Critical samples during
hypoglycemia showed appropriately low levels of insulin (1.1–
5.2 pmol/l), and elevated ketone levels 1.30–2.30 mmol/l). Cortisol
and growth hormone were 667 nmol/l and 4.2 mcg/l (maximum
value), respectively. Glycemia rose !1.7 mmol/l in response to
glucagon administration. Acylcarnitine proﬁle, glycogen storage
disease genetic panel and toxicology screen were negative.
Therapeutic trials with corn starch and Octreotide failed. Despite
prior side effects, Diazoxide at a dose of 5 mg/kg/day was retrialed
in combination with hydrochlorothiazide, and hypoglycemia
resolved. Conclusion: Heterozygous HNF4A mutations may
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Background: Congenital hyperinsulinism in infancy (CHI) is
associated with inappropriate insulin release from b-cells. This is
causally linked to defects in the ion channel genes ABCC8 and
KCNJ11 regulating insulin, but little is known about the metabolic
support for sustained insulin exocytosis. Objective and
hypotheses: We hypothesised that inappropriate insulin release
in CHI would require sustained ATP generation by enhanced
mitochondrial activity. To test this we have quantiﬁed total
mitochondrial volumes in individual islet b-cells and in glucagonsecreting a-cells from in CHI tissue and compared these with
control samples. Method: Pancreatic tissue was obtained from ﬁve
patients with CHI following surgery. All patients were positive for
ABCC8 gene defects. Tissue samples were ﬁxed and embedded for
use in serial block face-scanning electron microscopy. This was
used to generate ultrastructural images of islet cells from serial
sections of tissue 100 nm thick. From these images islet cells were
digitally reconstructed in 3 dimensions for analysis of mitochondrial volume. Mitochondrial density was calculated by
expressing mitochondrial volume as a proportion of total
cytoplasmic volume for an individual cell. Results: The proﬁles
of mitochondria in b-cells demonstrated higher order organisation
and complexity of structures and networks in contrast to those in
a-cells. In a-cells the mitochondrial volume was approximately
2% of the cytoplasmic volume, with no difference between CHI
and controls; 2.7G0.3% (nZ3) vs. 3G0.4 (nZ3), respectively.
However, in contrast in b-cells there was a 2.5-fold increase in the
mitochondrial density in CHI tissue compared to controls; 7.3G
0.3% (nZ6) and 3G0.2% (nZ3), suggesting increased mitochondrial activity sustaining insulin hypersecretion. Conclusion:
In CHI b-cells we found greater mitochondrial density implying
that mitochondrial expansion associates with the pathobiology of
islet b-cells providing energy capacity to sustain uncontrolled
insulin release.
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Congenital Adrenal Hyperplasia Newborn Screening:
Improving the Effectiveness of the Neonatal 17OHProgesterone and Serum Conﬁrmatory Tests
Daniel Carvalhoa, Giselle Hayashia,b, Mirela Mirandaa,
Helena Valassia, Atecla Alvesa, Andresa Rodriguesa, Larissa Gomesa,
Guiomar Madureiraa, Berenice Mendoncaa, Tânia Bachegaa
aLaboratório de Hormônios e Genética Molecular LIM42, Disciplina
de Endocrinologia, Hospital das Clı́nicas, Faculdade de Medicina da
Universidade de São Paulo, São Paulo, SP, Brazil; bLaboratório da
APAE SÃO PAULO, São Paulo, SP, Brazil

Background: Main concerns of Congenital Adrenal Hyperplasia Newborn Screening (CAH-NBS) are the high false-positive
results (FPR) rate, low positive predictive value (PPV) and
heterogeneity of conﬁrmatory tests. Considering the CAH-NBS
implementation in our country, our. Objectives: Objectives are to
optimize the Neonatal 17OH-Progesterone (N17OHP) cutoffs and
to evaluate the best serum conﬁrmatory test. Methods: 473 983
newborns were evaluated; N17OHP was measured by IFMA
(AutoDelﬁa) and cutoffs (99th and 99.8th) adjusted to birth-weight
(BW1: !1500 g; BW2: 1500–2000 g; BW3: 2001–2500 g; BW4:O
2500 g), and to age at sample collection (before/after 72 h of life).
For conﬁrmatory tests, 17OHP (RIA and LC-MS/MS) and
21-deoxicortisol (21DF), D4 and cortisol (LC-MS/MS) were
analyzed. Asymptomatic newborns with persistently increased
17OHP levels had the CYP21A2 gene sequenced. Results: The
recall rate was 0.05% using the P99th of N17OHP levels and 0.03%
using the P99.8th; PPV increased from 11% (P99th) to 17%
(P99.8th). N17OHP cutoffs in samples collected earlier (!72 h)
were signiﬁcantly lower than those collected later; consequently,
different N17OHP cutoffs according to BW and age were
determined. Twenty-six newborns were diagnosed (22SW/12M),
conﬁrmed by sequencing. Conﬁrmatory tests were performed in
149 newborns and FPR persisted in 70% (by RIA) and 13% (LCMS/MS); PPV of LC-MS/MS methodology was signiﬁcantly
higher than RIA (52 vs 27%). Serum 21DF and steroid ratios
(17OHP/cortisol; 17OHPCD4/cortisol; 17OHPC21DF/cortisol)
presented similar FPR and PPV values in comparison to 17OHP
by LC-MS/MS. Among asymptomatic newborns with persistently
increased 17OHP levels, genotype identiﬁed 2 with NC-form.
Conclusion: N17OHP levels adjusted to P99.8th (birth-weight
and age) improved the CAH-NBS by reducing the FPR rate
without missing the classical form diagnosis. Although serum
17OHP by RIA is widely used as conﬁrmatory test in our country,
17OHP dosage by LC-MS/MS signiﬁcantly reduced recall rate. The
21DF and steroid ratio measurements did not provide higher
accuracy than serum 17OHP by LC-MS/MS. Molecular analysis
could be restricted for asymptomatic newborns with persistently
increased 17OHP levels.
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Neonatal Diabetes in Ukraine
Eugenia Globaa, Nataliya Zelinskaa, Karen Templeb,
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Deborah Mackayb, Andrew Hattersleyc, Sarah Flanaganc,
Sian Ellardc
aPediatric Endocrinology Department, Ukrainian Center of
Endocrine Surgery of the MOH of Ukraine, Kyiv, Ukraine; bFaculty
of Medicine University of Southampton, University Hospital
Southampton, Southampton, UK; cUniversity of Exeter Medical
School, Exeter, UK

Background: We established a neonatal section of the
Ukrainian Pediatric Diabetes Registry (UPDR) to identify cases
of neonatal diabetes (ND). Objective and hypotheses: We
investigated the genetic etiology and treatment of patients with
ND. Method: According to the UPDR the number of children
(0–17 y.o) with DM1 in 2015 was 8388 (a prevalence of one in 907),
with DM2 – 36 (one in 211519) and with ND – 52 (one in 146436).
We studied 48 probands with permanent or transient diabetes
diagnosed within the ﬁrst 6 months of life (nZ27) and 21 probands
with permanent diabetes diagnosed between 6 and 9 months of age.
KCNJ11, INS and ABCC8 were sequenced in all patients. For those
diagnosed before 6 months who were negative in the initial
screening, we also tested for 6q24 and used targeted next generation
sequencing (tNGS) to screen other known genes. Results: We
determined the genetic etiology in 28 of 48 (58.3%) probands
diagnosed with diabetes before 9 months: in 88.9% of those
diagnosed before 6 months and in 19% diagnosed between 6 and
9 months. KATP channel mutations were the commonest cause of
ND accounting for 50% of cases. All of these patients transferred
from insulin to sulfonylureas (SU). After 1 year of SU treatment all
had a HbA1c level !48 mmol/mol (!6.5%), PZ0.01. The daily
dose of SU after 1 year of treatment decreased to 0.15 [0.08;0.19]
mg/kg per day, PZ0.03. C-peptide increased from 0.13 [0.06;0.6] to
1.1 [0.5;1.7] ng/ml, PZ0.01 (Table 1). Conclusion: Every child with
diabetes onset !9 months should undergo genetic testing for ND.
tNGS increased the number of patients with a conﬁrmed genetic
etiology of ND.
Table 1. Other genetic causes of ND

Onset !6 months
(nZ27)
Onset 6–9 months
(nZ21)

6q24

INS

EIF2AK3

GLIS3

GCK

FOXP3

11.1%

7.4%

11.1%

3.7%

3.7%

3.7%

–

14.3%

–

–

–

–
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Clinical and Molecular Characteristics of Turkish
Patients with Congenital Hyperinsulinism:
A Single-Center Experience
Melek Yildiza, Teoman Akcaya, Neval Mutlua, Abdurrahman Akguna,
Hasan Onala, Korkut Ulucanb, Sian Ellardc, Sarah E. Flanaganc
aDivision of Pediatric Endocrinology and Metabolism, Kanuni
Sultan Suleyman Training and Research Hospital, Istanbul, Turkey;
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bDepartment of Molecular Biology and Genetics, Marmara
University Faculty of Dentistry, Istanbul, Turkey; cMolecular
Genetics University of Exeter Medical School, Exeter, UK

Background: Congenital hyperinsulinism (HI) is the most
common cause of persistent hypoglycemia which needs a prompt
diagnosis and relevant treatment to avoid brain damage. So far,
mutations in 11 key genes are known to cause monogenic forms of
HI. Objective and hypotheses: The aim of this study was to
characterize the clinical and molecular features of Turkish
congenital HI patients and analyze the genotype/phenotype
correlations. Method: Fifty-three patients with HI were included
from one pediatric endocrinology center in Istanbul, Turkey.
Clinical proﬁle, response to treatment and genetic information of
patients and their parents were recorded. Genetic analysis was
performed in Exeter, UK. Results: Mutations were identiﬁed in
67.9% (36/53) of all patients. While mutations in ABCC8/KCNJ11
were the commonest genetic cause with a frequency of 47.2%
(25/53), HADH and GCK constituted 18.9% (10/53) and 1.9%
(1/53), respectively. Among 17 diazoxide-unresponsive patients
(32.1% of all), 14 had mutations in ABCC8/KCNJ11 (12 of whom
underwent pancreatectomy) and 1 in GCK, mutations were not
identiﬁed in the remaining two patients. KATP channel mutations
in diazoxide-unresponsive patients revealed biparental inheritance
in 9 and uniparental inheritance in 5 (all with a paternal origin),
while the only mutation in GCK was de novo. Among the
diazoxide-responsive patients, (66.0% of all), 10 had mutations in
ABCC8/KCNJ11 and 10 had mutations in HADH, constituting all
of the HADH mutations in the cohort and all being recessively
inherited. Conclusion: Mutations in ABCC8/KCNJ11 genes are
the commonest identiﬁable genetic cause of congenital HI and are
followed by HADH mutations in Turkish patients from our center.
Genetic diagnosis of patients is critical to predict the course of the
disease.

capsule in CHI and age-matched control tissue. Methods:
Pancreata were obtained from CHI patients following surgery
and from autopsy specimens of age-matched control infants. Islet
capsule and intra-islet blood vessels structures were demonstrated
after staining diffuse CHI (CHI-D) tissues and control pancreata
with Picro Sirius Red (PSR). Collagen distribution was quantiﬁed
using a digital macroanalysis after placing the PSR stained slide
under polarising microscopy. Then, immunostaining was performed on CHI-D, focal CHI (CHI-F), atypical CHI (CHI-A) and
control tissues to examine the expression pattern of collagen (IV)
a1 chain (COL4A1) in islets and intra-islet basement membranes.
Results: PSR staining showed that control islets are surrounded by
deﬁned layer of basement membrane (BM). In CHI-D (nZ7, 2–13
months), 75% of islets were incompletely encapsulated compared
to only 22% in control islets (nZ4, age 7 weeks–10 months).
When collagen content was quantiﬁed, CHI-D was signiﬁcantly
lower (P%0.0001) than control islets and this was found to be
associated with a marked decrease in the expression of COL4A1in
CHI-D (nZ4, 2–5 months). Summary/conclusion: CHI tissue
has disrupted islet architecture and lower collagen content
compared to the age-matched control tissues. The decreased
expression of COL4A1 supports the involvement of islet matrix in
the pathogenesis of CHI.
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Pancreatic Glucagon Secretion is Severely Impaired
and Somatostatin Secretion Unchanged in Patients
with Hyperinsulinaemic Hypoglycaemia
Pratik Shaha,b, Soﬁa Rahmana, Clare Gilbertb, Kate Morganb,
Louise Hincheyb, Paul Bechc, Rakesh Amina,b, Khalid Hussaina,b
aUCL Institute of Child Health, London, UK; bGreat Ormond Street
Hospital for Children, London, UK; cGut Hormone Laboratory,
Imperial College London, London, UK

P1-P555

Islet of Langerhans in Congenital Hyperinsulinism in
Infancy are Disrupted and with Decreased Expression
of Collagen (IV) a1 Chain in Basement Membranes
Walaa Mala, Maria Salomon-Estebaneza,b, Raja Padidelab,
Mars Skaeb, Ross Craigieb, Lindsey Rigbyb, Karen Cosgrovea,
Indi Banerjeea, Mark Dunnea
aManchester University, Manchester, UK; bManchester Childrens
Hospital, Manchester, UK

Background: Congenital hyperinsulinism of infancy (CHI) is
the most common cause of severe hypoglycaemia in children.
Although CHI arises from mutations in KATP channels which lead
to inappropriate insulin secretion, CHI it also is associated with
marked changes in islet organization. Aims and objectives: Our
aim was to investigate the structure and composition of the islet
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Background: Hyperinsulinaemic hypoglycaemia (HH) is a
common cause of hypoglycaemia in children. Glucagon is an
important counter-regulatory hormone and the role of somatostatin is not known in children with HH. Objective and
hypotheses: To understand the roles of glucagon and somatostatin in children with HH. Method: Children admitted for
management of HH in our hospital were included in the study.
Plasma insulin, glucagon and somatostatin were collected at the
start and end of the fast or at the time of hypoglycaemia. Glucagon
and somatostatin were measured by radioimmunoassay. Descriptive statistics mean, S.D. and three quartiles (Q1, Q2 and Q3) were
obtained to check normality assumptions for patients with HH
and control group respectively. Results: There were 26 children
with HH and seven children as controls included in the study.
Both mean and median were different and hence 50th centile
(Q2 or median) is considered for calculation. Among HH patients,
median insulin concentration was signiﬁcantly increased at the
start of fast compared to end of fast (P value Z 0.001). There was
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no signiﬁcant change in glucagon and somatostatin concentration
at the start and at the end of the fast (at the time of hypoglycaemia)
(P value O 0.05). Among control group, median insulin
concentration was signiﬁcantly decreased and glucagon concentration was signiﬁcantly increased (P value ! 0.05) at the end of
the fast respectively. However, there was no signiﬁcant change in
somatostatin concentration at the start and end of the fast (P value
O 0.05). Conclusion: This study suggests that in HH glucagon
secretion is severely impaired from the alpha-cell whereas
somatostatin secretion from the delta-cell is unaffected. The
mechanisms that lead to impaired glucagon secretion in HH are
unknown. Somatostatin does not seem to have any signiﬁcant role
as a glucoregulatory hormone in patients with HH.

still requiring diazoxide treatment after 1.5 years. Initially,
hypoglycemia was believed to be secondary to GH and ACTH
deﬁciency. Conclusion: We report the ﬁrst case of HI associated
with HNF1b mutation. HNF4a and HNF1a are recently described
causes of HI. Our cases showed that the clinical presentation can
be variable, from transient neonatal HI to persistent HI discovered
during childhood.
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Cerebral Outcome of Children with Congenital
Hyperinsulism
Annett Helleskov Rasmussena, Maria Melikianb, Fani Pørtnera,
Anna-marie Larsend, Inna Scherderkinab, E Globac, Karen Filipsend,
Klaus Brusgaarde, Henrik Christesena,f
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Mutations in MODY Genes: About Four Cases of
Congenital Hyperinsulinism
Karen Berthelona, Stéphanie Rouleaua, Clémentine Dupuisb,
Natacha Bouhoursa, Aurélie Donzeaua, Christine Cessansc,
Christine Bellannéd, Régis Coutanta
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Background: Congenital hyperinsulinism (HI) is the most
common cause of persistent hypoglycemia in infants and children.
Objective and hypotheses: Recently, mutations in genes usually
involved in MODY 1 and 3 have been described in HI. Method:
We present here six cases of hyperinsulinism associated with
MODY1 (one case) and MODY3 (four cases) and one case of HI
associated with MODY5 mutation. Results: Case 1: Girl (BW
3350g, GA 36 weeks) with neonatal hypoglycemia due to
congenital HI owing to HNF4a mutation (c.131GOC). HI was
diazoxide-responsive, and the treatment could be stopped after 3
years. Case 2: Boy (BW 3670g, GA 41 weeks) with neonatal
hypoglycemia due to transient congenital HI owing to HNF1b
duplication (c.1-?-1674C?dup). He required diazoxide for
10 days. His mother has the same HNF1b duplication, and
gestational diabetes during a subsequent pregnancy. Case 3 and 4:
Brother (BW 2990g, GA 39 weeks) and sister (BW 2800g, GA 38
weeks), with neonatal hypoglycemia due to HI owing to HNF1a
mutation (c.598COT), requiring diazoxide treatment for a few
months for the girl. Case 5: 4.8-year-old boy with hypoglycemia
(convulsion) due to HI owing to HNF1a mutation (c.502COT),
still requiring diazoxide treatment 5 years later. Hypoglycemia was
associated with ketonuria, and was initially believed to be secondary
to GH and ACTH deﬁciency. Case 6: 5-year-old boy with
hypoglycemia due to HI owing to HNF1a mutation (c.77TOC),
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Background: Congenital hyperinsulinism (CHI) is a rare
condition characterized by unregulated secretion of insulin from
pancreatic islet b cells. The primary treatment goal is to obtain
normoglycemia, since hypoglycemia in the neonatal period can
have severe impact on cerebral development. Objective and
hypotheses: To assess the cerebral function in children with CHI
at follow up. Method: From an international cohort, 40 children
diagnosed with CHI (Russia/Kazakhstan/Belarus, nZ21, Ukraine,
nZ4, Sweden/Denmark, nZ15) were examined to assess
neurodevelopment. The children underwent a standardized
assessment program including Bayley Scale of Infant and Toddler
Development, 3rd Edition (age 0–2 yearsZ10), DP-3 Developmental Proﬁle (age O2 yearsZ20), or Wechsler’s Intelligent Scale
for Children, 4rd edition (age R6 years, nZ5), and Movement
ABC to assess motor function (age 3–17 years, nZ10). Exclusion
criteria were gestational age !32 weeks. Results: Median (range)
age at follow up was 3.4 (102 d–18.5 y) years. The mean (S.D.)
lowest recorded blood glucose was 0.9 (0.6) mmol/l, birth weight
3604 (735) g, Apgar score (5 and 10 min) 8.1 (1.2), and 8.6 (0.8).
The majority (nZ21, 52%) had the ﬁrst recorded hypoglycaemic
episode !3 days after birth. Epilepsy was found in 8 (21%). By
Bayley III, mean (S.D.) motor function composite score was 76.7G
28.6 (26th percentile); cognitive score 73.6G24 (20th percentile);
language score 63.4G4 (13th percentile), social-emotion score
75.6G23 (23th percentile) and adaptive score 0.6G28 (15th
percentile). Twenty children assessed by DP-3 achieved a mean
standard score of 68 (normal score 85–115). Ten children achieved
an average Movement ABC score equalling 39th percentile, and
ﬁve Danish children assessed with WISC-IV had a normal
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cognitive development with a mean (S.D.) IQ score of 95G12.4
(40th percentile). Conclusion: A high degree of neurodevelopmental delay still occurs in children with CHI, dependent on
treatment.

recognised and actively sought. Neonatal paediatricians need to be
fully aware of the perinatal features of PWS, including a history of
reduced fetal movements, so that unnecessary investigations such
as MRI brain scan and muscle biopsy can be avoided.
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Recognition of the Fetal and Perinatal Features of the
Prader-Willi Syndrome is Required to Avoid Delay in
Diagnosis
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Forsyth Patersonb, Sakina Kherrac, Mariam Kourimed,
M Guftar Shaikhb, Malcolm Donaldsone
aPaediatric Endocrinology and Diabetes Department, Kocaeli
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UK; cDepartment of Pediatrics, CHU Parnet, Algiers, Algeria;
dUniversity Hospital Abderrahim Harouchi, Casablanca, Morocco;
eUniversity of Glasgow School of Medicine, Section of Child Health,
Glasgow, UK

Introduction: Prompt diagnosis in Prader-Willi syndrome
(PWS) is important for counselling the family and thus pre-empt
the hyperphagic phase of the condition. Objectives: To determine
the key diagnostic features of PWS during the perinatal period and
hence recommend strategies to ensure early diagnosis. Study
design: Retrospective case note review with prospective questionnaire survey of birth details for the affected child and healthy
siblings in which mothers scored fetal movements on a scale of 1
(low) to 5 (high). Results: Between 1991 and 2015 incluive 90
subjects (54M:36F) with PWS were seen in a multidisciplinary
clinic. Cause was paternal deletion (56), maternal disomy (26),
imprinting centre mutation (2), translocation/deletion (1),
mutation-negative (1), tested elsewhere (5). Mean maternal/
paternal ages for disomic patients were 34.6/34.6 years, signiﬁcantly older than for deletion at 26.4/29.6 years (P!0.001 &
0.004). PWS pregnancies featured polyhydramnios in 10/34 (29%),
breech presentation in 15/53 (28%), and caesarean section delivery
in 38/86 (44%). Median (range) birthweight and gestation for
patients cf siblings were 2.76 (1.18–3.99) cf 3.3 (3.1–4.9) kg; and 39
(30–43) cf 40 (33–42) weeks, with prematurity (!37 weeks
gestation) in 21 (23.6%) and low birthweight (!2500 g) in 28
(32%) of PWS patients. Median (range) fetal movement scores
were 1(1–4) (nZ80) for PWS cf 3(1–5) (nZ94) siblings
(p!0.001). Median (range) duration of nasogastric feeding and
hospital stay was 30.5 days (2 days–1.3 years) and 27 days (0 days–
2 years). Median (range) time to clinical/molecular genetic
diagnosis (availableR1991) was 2.5 month (1 day–46 years)/10
month (4 day–46.5 years). Stratifying by year of birth !1980,
1980–89, 1990–99, 2000–09, and O2010 showed signiﬁcant
improvement in median time (days) to clinical/molecular
diagnosis: 1862/8395, 97/3577, 74/73, 19/60 and 7/14 days
(P!0.001). However from 2000–2015 inclusive clinical diagnosis
was O28 days in 11 and O1 years in ﬁve patients. Conclusions:
Despite the overlap in features with prematurity, diagnosis of PWS
can and should be made within days of birth if the key features,
mostly hypotonia-related but including cryptorchism in males, are
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Congenital Hyperinsulinism Due to Compound
Heterozygous Mutation in ABCC8 and KCNJ11 GENES:
20 Years Experience of A National Referral Centre
Sandra Walton-Betancourtha, Pratik Shaha,b, Sarah Flanaganc,
Sian Ellardc, Maria Guemesa,b, Clare Gilberta, Shavel Silveraa,
Khalid Hussaina,b
aLondon Centre for Paediatric Endocrinology, Great Ormond Street
Hospital for Children, London, UK; bDevelopmental Endocrinology
Research Group, Genetics and Genomics Medicine, Institute of
Child Health, University College London, London, UK; cInstitute of
Biomedical and Clinical Science, University of Exeter Medical
School, Exeter, UK

Background: Congenital hyperinsulinism (CHI) is a condition caused by dysregulated insulin secretion. Compound
heterozygous mutations in ABCC8 or KCNJ11 genes account for
approximately 13% of CHI mutations and have traditionally been
associated with diffuse disease unresponsive to diazoxide.
Objective and hypotheses: To analyse the clinical presentation
and response to treatment of patients diagnosed with CHI due
to compound heterozygous mutations in the ABCC8 or
KCNJ11genes. Method: Retrospective review of clinical records
of all patients diagnosed in our centre with CHI due to compound
heterozygous mutations, between 1994 and 2015. Results: 21
patients were included (11 females). The mean gestational age at
birth was 38 weeks (35–40 weeks) with an average weight of
4422.9 g (G660.4 g). Hypoglycaemia was identiﬁed within the
ﬁrst 18 h of life in 19 patients. The remaining 2 were diagnosed at 3
weeks and 12 months old respectively. Biochemical parameters
of CHI were similar in all subjects. Eight patients (38%) had a
18F-DOPA PET scan that revealed diffuse disease in all cases.
Regarding management, six patients (28.6%) responded to
pharmacological treatment: one child (4.8%) improved with
diazoxide and ﬁve patients (23.8%) responded to newer
pharmacological agents such as octreotide-lanreotide or sirolimus.
14 patients (66.7%) underwent near total pancreatectomy, from
this group, eight patients (57.1%) developed diabetes mellitus, ﬁve
(35.7%) are currently treated with sirolimusGlanreotide and one
was cured. One baby who did not respond to diazoxide, presented
with severe CHI that resolved spontaneously by the age of 8 weeks.
Genetic analysis of both ABCC8 and KCNJ11 was performed, but
only mutations of the former were found, of those, 10 mutations
had not been previously described. Conclusion: Due to their
heterogeneity in terms of clinical presentation and response to
medical therapy, patients with compound heterozygous mutations
in the ABCC8 gene, require individualised assessment to achieve
the best outcome.

Poster Presentations

P1-P561

A Case of Hyperinsulinemic Hypoglycemia,
Associated with Insulin Autoimmune Syndrome (IAS)
in 3.5 Year Old Girl
Elena Kuznetsova, Mariya Melikyan
Endocrinology Research Center, Moscow, Russia

Background: Insulin Autoimmune Syndrome (IAS) is a rare
cause of hyperinsulinemic hypoglycaemia with only few descriptions in children in the literature. Drugs containing the sulfhydryl
group, such as methimazol, are known to be a causative factor of
this syndrome. Diazoxide and octreotide are usually ineffective in
such patients. Objective: We aim to describe a rare case of IAS in
a child, with a good response to a short course of glucocorticoid
therapy. Results: A previously healthy 3.5 year old Caucasian girl
presented with hypoglycemic seizures. It is known that she had two
courses of Piritinol treatment before the onset of the disease- for 1
month (6 months before) and for 2 weeks (10 days before). On
admission blood glucose monitoring showed recurrent episodes of
fasting hypoglycemia (1.7–2.8 mmol/l) and postprandial hyperglycemia (11–16 mmol/l), fasting tolerance was no longer than
1.5–2 h. Fasting test revealed non-ketotic hyperinsulinemic
hypoglycemia: blood glucose 2.9 mmol/l, insulin O1000 mUn/ml,
C-peptide 16.8 ng/ml. OGTTshowed hyperglycemia (14.7 mmol/l)
at 90 minute, but normal glucose levels at 120 min. (6.9 mmol/l).
Based on extremely high levels of serum insulin in the absence of
sulfonylurea intake, IAS was suspected. High levels of AIAb
(O100 U/ml) and typical HLA alleles (DRB1* 04; DQA1* 0301)
conﬁrmed the diagnosis. To suppress autoimmunity, the girl was
started on Prednisone 1.4 mg/kg per day. Normoglycemia was
achieved in 3 days, but insulin and antibody levels remained
elevated. Dose of prednisone was gradually reduced; treatment was
stopped in 6 weeks. Follow up 2 months later showed clinical
remission with negative fasting test, normalization of insulin
secretion, but still mildly elevated AIAb (24.4 U/ml). Conclusion:
To our knowledge this is a ﬁrst description of IAS in children in
Russian Federation. We suspect that the likely trigger factor of the
disease in this case was treatment of Piritinol, which has a disulﬁde
bond, although we have not found information about the same
cases in the literature. A short course of glucocorticoid treatment
was effective in our case and might be recommended as an
immunosuppressive therapy to achieve the remission rapidly.

P1-P562

Effectiveness of Calcium Channel Blocker Nifedipine
in Children with Hyperinsulinaemic Hypoglycaemia
Due to Genetically Proven Mutations in the
ABCC8/KCNJ11/GCK Genes
Maria Güemesa,b, Pratik Shaha,b, Shavel Silveraa, Kate Morgana,
Clare Gilberta, Louise Hincheya, Khalid Hussaina,b
aGreat Ormond Street Hospital, London, UK; bInstitute of Child
Health, London, UK

55th Annual Meeting of the ESPE

Background: Several previous publications have documented
the usefulness of Nifedipine for treating hyperinsulinaemic
hypoglycaemia (HI). These reports include transient and
persistent forms of HI, with and without known genetics, used
in monotherapy or in combination with other drugs, and
demonstrate various outcomes. Objective and hypotheses: To
systematically trial Nifedipine in children with known HI
mutations and diazoxide unresponsive, assessing glycaemic
control. Method: Nifedipine was administered according to our
hospital’s protocol for HI management. Two hourly blood glucose
determinations were performed whilst on this medication. The
dose of Nifedipine was withheld should the systolic blood pressure
be under the 5th percentile for gender and age. Information
regarding birth and HI presentation characteristics, family history,
associated illnesses, genetic result, PET scan/histology report,
surgery and other HI medication, and maximum dose of
Nifedipine administered were collected. Results: Ten patients
were recruited (six females) with ages ranging from 1 month to 14
years. The genetics were: homozygous ABCC8, compound and
paternally inherited heterozygous ABCC8, heterozygous KCNJ11
and paternally inherited GCK. All of them were diffuse HI disease.
The median maximum dose of Nifedipine received was 2.5 mg/kg
per day. Three subjects had Nifedipine in monotherapy, whilst
four also received octreotide, one octreotide C glucagon, one
octreotide C diazoxide and one octreotide C sirolimus. After a
median of 7 days of trial none of the patient’s demonstrated
improvement in glycaemic control, hence it was discontinued in
all cases, and their blood glucose concentrations were subsequently
stabilised with other medications. Conclusion: Children with HI
due to mutations in ABCC8, KCNJ11 and GCK genes do not
respond to therapy with Nifedipine. This is the ﬁrst study to
systematically assess the effectiveness of Nifedipine in children
with genetic causes of HI.

P1-P563

Hyponatremia in Infants Under 100 Days Old:
Frequently Overlooked and Multifactorial
Caroline Storey, Stéphane Dauger, Olivier Baud, Georges Deschenes,
Jean-Claude Carel, Laetitia Martinerie
Hôpital Robert Debré, Paris, France

Background: Hyponatremia is one of the most common
electrolyte disorders in hospitalized children and early diagnosis
and management are crucial to prevent morbidity and mortality.
Because of the physiological resistance to aldosterone under 3
months of age, the mechanisms leading to hyponatremia are often
misunderstood. Objective and hypotheses: To assess the
prevalence of hyponatremia in hospitalized infants younger than
100 days and evaluate the mechanisms leading to water and
sodium imbalance. Method: The database of a large paediatric
hospital was searched for hyponatremia occurring in infants
younger than 100 days hospitalized in 2012. The charts were
analyzed to evaluate the origin, evaluation and management of
hyponatremia. Results: 86 patients (4.3% of hospitalized children
younger than 100 days) were included. The median age at
identiﬁcation of hyponatremia was 19.5 days (IQR 9.25–44.75). 77
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patients (89.5%) had hospital-acquired hyponatremia. Iatrogenic
mechanisms were involved in 25 cases (29%). The cause of
hyponatremia was SIADH in 12 patients (14%), transient or
constitutional abnormality of the mineralocorticoid pathway in 28
patients (32.6%), digestive origin in three patients (3.5%), acute
renal failure in three patients (3.5%) and heart failure in one
patient (1.2%). Abnormality of the mineralocorticoid pathway
included functional tubulopathy of prematurity (20 patients;
23.3%), physiological resistance to aldosterone compounded by a
severe sepsis (one patient), pseudohypoaldosteronism secondary
to pyelonephritis or uropathy (four patients; 4.7%) and
constitutional genetic deﬁciency in the mineralocorticoid pathway
(three patients). In 24 patients (27.9%) the etiology of
hyponatremia was considered as multifactorial, including iatrogeny (11 patients; 12.7%). Conclusion: Hyponatremia is a
frequent electrolyte disorder in the neonatal pediatric population.
Iatrogenic causes played a major role in the occurrence of
hyponatremia. Genetic abnormalities of the mineralocorticoid
pathway, considered as extremely rare were relatively prevalent
and might be otherwise underdiagnosed. We conclude that
hyponatremia in infants should be thoroughly analyzed and
managed.

acceptors. FSH-levels at 15 years of age were positively correlated
with perception-linked logical thinking at 17.6 years, while IGF-1
was negatively correlated with speech comprehension and working
memory. Testosterone concentration was negatively correlated
with emotional problems and positively with quality of selfperception, while Estradiol conc. was positively connected to
prosocial behaviour. While T4-levels were also positively
correlated with prosocial behaviour, they were negatively
associated with parent-observed hyperactivity. TSH on the other
hand was positively correlated to perceived autonomy and
relationships to family members. Conclusion: Endocrine parameters are closely linked to differences in personality and quality
of life in adolescent monozygotic twins. Preliminary results also
suggest an impact on cognitive function. If these differences can
actually be associated with birth weight differences has yet to be
determined, further analyses will be performed on the presented
sample.

P1-P565

Different Long-term Neurodevelopmental Outcomes
in Very Preterm Versus Very-low-birth-weight Infants
P1-P564

Long-Term Effects of Differences in Fetal
Environment: Endocrine Inﬂuences on Cognitive
Function and Personality in Teen Monozygotic Twins
Lioba Wimmer, Joachim Woelﬂe, Sandra Schulte, Peter Bartmann,
Bettina Gohlke
Department of Pediatrics, University Hospital Bonn, Bonn,
Germany

Background: Low birth weight and unfavourable intrauterine
conditions are associated with long-term effects on life. Objective
and hypotheses: In a longitudinal study, we followed genetically
identical twins with intra-twin birth-weight (bw) differences due
to twin–twin transfusion syndrome from birth until after puberty.
We propose that differences in birth weight lead to differences in
hormone levels with effects on personality and cognitive function.
Method: 43 pairs of monozygotic twins with intra-twin
bw-differences were seen at birth, 2.8 and 15.0 years, 28 of these
pairs were also seen at 17.6 years. Auxiological data were collected
at all occasions; we differentiated between donators (lower birth
weight) and acceptors (higher birth weight). At 15 years, fasting
blood was drawn to measure levels of gonadotropins, steroids,
adrenal and thyroid hormones. Additionally, two psychological
questionnaires were issued: the Strength and Difﬁculties Questionnaire (SDQ-self and -parent) and the Kidscreen-52 (Health
Related Quality of Life). At 17.6 years an IQ-Test (WAIS-IV,
Wechsler Adult Intelligence Scale) was administered. Results:
Endocrine parameters did not differ signiﬁcantly in-between twinpairs. Preliminary results of 26 subjects (13 pairs) showed no
signiﬁcant differences for cognitive function between donators and
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Jonneke J Hollandersa, Nina Schaëfera, Sylvia M van der Palb,
Joost Rotteveela, Martijn J J Finkena
aVU

University Medical Center, Amsterdam, The Netherlands;
Child Health, Leiden, The Netherlands

bTNO

Background: Birth weight (BW) is often used as a proxy for
gestational age (GA) by studies on preterm birth. Recent data
indicate that the terms very-low-birth-weight (VLBW; BW
!1500 g) and very preterm (VP; GA !32 weeks) birth are not
equivalent with regard to perinatal outcomes and postnatal growth
up until ﬁnal height. It is unknown whether the differences
between these terms could be extended to long-term neurodevelopmental outcomes. Objective and hypotheses: To compare
neurodevelopmental outcomes at age 19 years between VP and
VLBW infants. Method: VP and/or VLBW subjects from the
Project On Preterm and Small-for-gestational-age infants cohort
were classiﬁed as i) VPC/VLBWC (nZ354), ii) VPC/VLBW(nZ144) or (3) VP-/VLBWC (nZ207), and compared with
regard to: intelligence quotient (IQ) assessed with the Multicultural
Capacity Test-Intermediate Level; neurological functioning using
Touwen’s examination of mild neurologic dysfunction; hearing
measured with audiometry; behavior assessed with the Young
Adult Self Report (YASR) and the parent-reported Young Adult
Behavior Checklist (YABCL); achieved education and occupation;
and self-assessed health using the Health Utilities Index and the
London Handicap Scale. Results: At age 19 years, VPC/VLBWinfants exhibited a 3.5 (95% CI: 0.2–6.8) higher IQ score, a 1.5 (95%
CI: 1.01–2.1) increased odds of higher education, 3.2 (95% CI:
1.1–5.3) dB better hearing, and lower scores on anxious behavior,
attention problems and internalizing behavior as measured with
both the YASR and YABCL compared to VPC/VLBWC subjects,
after adjusting for gender. Additionally, VP-/VLBWC infants
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reported a 1.8 (95% CI: 1.2–2.6) increased odds of poor health
compared to VPC/VLBWC subjects. Conclusion: At age
19 years, infants born VPC/VLBWC, VPC/VLBW- or
VP-/VLBWC have different neurodevelopmental outcomes,
hence the terms VP and VLBW are not interchangeable. We
recommend, at least for industrialized countries, to base inclusion
for future studies in preterm populations on GA instead of BW.

P1-P567

Risk Factors and Clinical Features of a Large Cohort of
Patients with Transient Hyperinsulinemic
Hypoglycaemia
Elif Ozsua, John Reeda, Alsaffar Hussaina, Prashant Patilb,
Dinesh Giria, Poonam Dharmaraja, J O Blaira, Urmi Dasa,
Senthil Senniappana, Mohommad Didia
aAlder Hey Chidren Hospital, Liverpool, UK; bBharti Vidyapith
Medical College and Medical Research Centre, Pune, Maharashtra,
India

P1-P566

Challenging Management of Costello Syndrome with
Severe Congenital Hyperinsulinaemic Hypoglycaemia
Maria Güemesa,b, Pratik Shaha,b, Louise Hincheya, Clare Gilberta,
Kate Morgana, Shavel Silveraa, Khalid Hussaina,b
aGreat Ormond Street Hospital, London, UK; bInstitute of Child
Health, London, UK

Background: Costello syndrome may be associated with
Hyperinsulinaemic Hypoglycaemia (HI), but this is usually a mild
medically-responsive form. Objective and hypotheses: To
describe the clinical characteristics, biochemical ﬁndings and
challenging management of a case of Costello syndrome with
severe HI. Method: Review of the patient’s medical records.
Results: Male, born to non-consanguineous healthy parents, at
term with birth weight of K0.45 S.D. with good Apgar scores, after
a pregnancy complicated with polyhydramnios. He developed
hypoglycaemia, feeding intolerance and tracheomalacia since day
1 of life. Subsequently found to have failure to thrive, biventricular
hypertrophy with pulmonary stenosis and gastroesophagic reﬂux
disease with possible abnormal gastric emptying, requiring
gastrostomy feeds. The phenotype includes weight and height on
the 0.4th centile, macroglossia, low set ears, deep palmar and
plantar creases and abdominal distension (normal genitalia).
Hypoglycaemia persisted despite continuous feeds and investigations were consistent with HI, with no hypoglycaemia being
triggered by protein load or oral glucose tolerance test. Genetics
were negative for the known HI, BWS, PTPN11 genes and a novel
de novo mutation was found in the HRAS gene. He was tried on
diazoxide, chlorothiazide, octreotide and sirolimus without
achieving glycaemic control, hence a 95% pancreatectomy was
performed which did not identify histologically abnormal
pancreatic tissue. Despite surgery, hypoglycaemia persisted
requiring the addition of octreotide injections to the continuous
enteral feeds; unfortunately he developed tolerance to increased
doses of octreotide. Aiming to avoid further surgery and
considering the likelihood of increased insulin sensitivity, he was
started on prednisolone (dose equivalent to 4 mg/m2 per day of
hydrocortisone) combined with continuous feeds (8.2 mg/kg per
min of glucose) achieving satisfactory blood glucose concentrations. Conclusion: Costello can present with severe medically
and surgically unresponsive HI. In view of possibly increased
insulin sensitivity in some of these patients the use of steroids
might help to avoid further surgery.
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Background: Transient hyperinsulinemic hypoglycaemia
(THH) is associated with risk factors such as prematurity,
maternal diabetes mellitus, perinatal hypoxia, small for gestational
age (SGA) and syndromes like Beckwith Wiedemann syndrome
(BWS). Objective: To present the features of a large cohort of
patients with THH managed at a Quaternary referral centre.
Method: Patients who had neonatal onset HH that resolved
before the 2nd birthday were considered to have THH. Retrospective data was collected over a period of 6 years to the identify
risk factors, medications used and duration of treatment for THH.
Results: Out of the 85 THH patients (59 males), 27 (31%) were
born preterm. 10/27 of the preterm infants (37%) and 15/60 of the
term infants (25%) were SGA. Two preterm (7%) and two term
(3%) infants had BWS. Three patients (3.5%) with conﬁrmed
hyperinsulinism resolved without medical treatment. The table
gives risk factors, medications used and duration of treatment.
Conclusion: Prematurity and SGA are the major risk factors for
THH. There is no difference in the total duration of treatment
between the preterm and term infants. Whilst almost half the
preterm infants had three risk factors or more, nearly 30% of term
infants had no identiﬁable risk factor that potentially trigger the
unregulated insulin release leading to severe hypoglycaemia.

P1-P568

A Rare Case of Neonatal Hypothyroidism
Chin Kien Eyton-Chonga, John Gregoryb, Yee Ping Teoha,
Kamal Weerasinghea
aDepartment of Paediatrics, Betsi Cadwaladr Health Board,
Wrexham Maelor Hospital, Wrexham, Wales, UK; bDepartment of
Child Health, Wales School of Medicine, Cardiff University, Cardiff,
Wales, UK

Case study: Baby A, a boy was delivered at 33 weeks gestation
(birth weight 1.545 kg, 9th centile) by emergency caesarean section
following maternal preeclampsia. He did not require any
resuscitation at birth. He is the second baby of non-consanguineous Asian parents with no family history to note. Both parents
are healthy and there was no history of maternal medication use.
Baby A experienced respiratory distress syndrome and suspected
sepsis. He developed a heart murmur, conﬁrmed by echocardiography to be a ventricular septal defect and atrial septal defect.
After initial intravenous ﬂuids he was established on expressed
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breast milk by nasogastric tube. As he was failing to thrive, Baby A’s
feed was switched to high-calorie formula and there was a brief
period where his weight seemed to be improving. Around this time he
also developed symptoms of gastroesophageal reﬂux disease and was
commenced on Ranitidine and Gaviscon. His vomiting and weight
gain failed to improve. Furthermore he required continued
nasogastric feeding, out of keeping for his prematurity. Investigations
included a metabolic screen. Surprisingly, in-spite of a normal
newborn screen, his thyroid-stimulating hormone (TSH) was
extremely high at 340 mU/l with free-T4 at 4.0pmol/L. An urgent
radioisotope scan revealed a bulky thyroid. We also looked for rarer
causes of hypothyroidism including iodine exposure and initial
urinary iodine/creatinine ratio was high at 2361 nmol/mmol (50–
360 nmol/mmol). Repeat results as well as maternal urinary iodine
are pending. We are continuing to investigate how this baby has been
exposed to iodine. Levothyroxine was commenced at 25 mg and
adjusted as shown in the table below (Table 1). Conclusion: This
case highlights the importance of further investigations into
hypothyroidism when initial screening results are normal, especially
to exclude exposure of the baby to excess iodine.
Table 1.
Day of life
TSH (mU/l)
T4 (pmol/l)
Levothyroxine (mg)

P2-P570

Genotype and Phenotype of 99 Vietnamese Patients
with Congenital Hyperinsulinism
Dung Vua, Anh Duong Danga, Phuong Thao Buia,
Thi Bich Ngoc Cana, Ngoc Khanh Nguyena, Phu Dat Nguyena,
Minh Dien Trana, Sarah E Flanaganb, Sian Ellardb
aVietnam

63

71

79

84

89

99

340
4.0
25

44.47
13.7
25

2.36
25.0
25

0.57
27.4
25

2.63
21.3
15

2.73
14.8
15
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Maternal Nutritional Risk Factors Associated with
Neonatal Hyperinsulinism
Mathilde Louvignéa, Stéphanie Rouleaua, Natacha BouhoursNoueta, Aurélie Donzeaua, Emmanuelle Caldaguesb, Isabelle Soutoc,
Yannis Montchoc, Audrey Migraine Bouvagnetb, Olivier Baudd,
Juliane Légerd, Jean-Claude Careld, Géraldine Gascoina,
Régis Coutanta
aCentre Hospitalier Universitaire, Angers, France; bCentre Hospitalier Universitaire, Nantes, France; cCentre Hospitalier, Le Mans,
France; dHôpital universitaire Robert Debré, Paris, France

Background: Neonatal hyperinsulinism is the most frequent
cause of neonatal recurrent hypoglycaemia. The persistent form
can be explained by mutations of genes involved in beta cell
function, whereas the transient form can occur in case of
prematurity, low birth weight, macrosomia, perinatal hypoxia,
and maternal diabetes. Objective and hypotheses: As we
observed an increase in the incidence of neonatal hyperinsulinism,
we hypothesized that potential maternal nutritional risk factors
could be associated with this pathology. Method: Questionnaire
relative to dietary habits during pregnancy in mothers of children
followed for a transient or persistent neonatal hyperinsulinism
compared to mothers of control newborns matched for gestational
age and birth weight. Results: 61 newborns with hyperinsulinism
(HI) and 100 controls (C) were included. The occurrence of
gestational diabetes was similar between groups. We observed less
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frequent consumption of low-fat dairy products (P!0.05), fresh
legumes (P!0.05), fruits and fruit juice (P!0.05) in mothers of
child with HI. They also tended to consume more frequently
industrial meals reheated in microwave in their original plastic
packaging (P!0.10). We noted a greater gestational weight gain in
this group (P!0.05), whereas birth weight was comparable
(2870G612 g). Conclusion: A ‘less healthy diet’, qualitatively
richer in lipids and industrial meals in plastic packaging, and
poorer in fresh fruits and legumes, associated with a greater
gestational weight gain, was more frequently found in mothers of
newborns with HI, in comparison to controls.

National Children’s Hospital, Hanoi, Viet Nam;
Genetics and Genomic Medicine,
University of Exeter, Exeter, UK
bMolecular

Background: Hyperinsulinemic hypoglycemia (HH) is a
consequence of unregulated insulin secretion by pancreatic
b-cells. Congenital HH is caused by mutations in genes involved
in regulation of insulin secretion (ABCC8, KCNJ11, GLUD1, CGK,
HADH, SLC16A1, HNF4A and UCP2). Severe forms of congenital
HH are caused by inactivating mutations in ABCC8 and KCNJ11,
which encode the two components of the pancreatic b-cell ATPsensitive potassium channel. Objective and hypotheses: Our
aim is to identify mutations in the ABCC8 and KCNJ11, HNF4A
and GLUD genes, and to describe genotype and phenotype
correlations of Vietnamese children with congenital hyperinsulinism. Method: A prospective study was conducted on 99 cases with
congenital hyperinsulinism diagnosed and treated at Vietnam
National Children’s Hospital from January 2007 to March 2016.
Patients were selected by using inclusion criteria of Hussain K
(2008). All exons of ABCC8; KCNJ11, HNF4A and GLUD1 were
ampliﬁed from genomic DNA and directly sequenced. Results:
Mutations were identiﬁed in 50 cases (50.5%) including mutations
of ABCC8 gene (44 cases; 44.4%), Among these cases 25 with
homozygous/compound heterozygous of ABCC8 and 19 cases
with one paternal/maternal mutation of ABCC8 gene); KCNJ11
(ﬁve cases; 5.1%), HNF4A (one case; 1.0%). 100% of cases with
homozygous/compound heterozygous recessive mutations or one
paternal dominant mutation of ABCC8 gene did not respond to
diazoxide treatment and required 95% pancreatectomy or
octreotide injection. Other cases without identiﬁed mutations
responded to diazoxide and/or glucose infusion. Conclusion:
Children with congenital hyperinsulinism should be performed
mutation analysis which helps in making diagnosis and treatment
decision. Families of children with congenital hyperinsulinism
should be given genetic counseling. Prenatal diagnosis should be
performed as well as follow-up and treatment should be given to
children with congenital hyperinsulinism immediately after birth.
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The Effects of Serum Insulin, Leptin, Ghrelin,
Adiponectin and Resistin Levels on Early Postnatal
Growth in Small for Gestational Age Newborns
Zerrin Orbak, Mustafa Kara
Ataturk University Medical Faculty, Erzurum, Turkey

Background: Adipose tissue acts as an endocrine organ,
secreting biologically active molecules in response to external
stimuli or lipid overloading. These adipose tissue-derived signaling
molecules include adipokines such as leptin, adiponectin and
resistin (4). On the other hand, ghrelin is the hunger hormone and
an endogenous growth hormone secretagogue. Objective and
hypotheses: This study aimed to investigate the relation between
weight gain and serum insulin, leptin, ghrelin, adiponectin and
resistin levels in small for gestational age newborns during
neonatal period. Method: Newborns whose weight was lessthan
the 10th percentale for gestational age were classiﬁed as small
for gestational age newborns. Asymetrical SGA newborns were
included in this study. All newborns were term. Results:
Biochemical parameters were similar for two groups (PO0.05)
except for serum resistin levels at the birth. At the birth serum
resistin levels were signiﬁcantly lower in SGA group (P!0.01). At
the end of the ﬁrst month there was no difference between
biochemical parameters for two groups (PO0.05). Dweight gain
were negatively correlated with serum ghrelin (p!0.01) and
resistin (P!0.05) levels of birth in SGA group. In control group,
there was positively correlation between Dweight gain and serum
insulin levels of birth (P!0.01). Conclusion: Our results indicates
that serum ghrelin and resistin levels negatively affect early
posnatal growth in SGA newborns. On the other hand serum
insulin levels were important in healthy newborns during early
postnatal weight gain.

non-dysmorphic and systemic examination was unremarkable.
At 5 h of life his blood glucose level it was 20 mg/dl, concomitant
insulin was increased (36 uU/ml) and ketone bodies are negative.
HH was suspect. He was treated with i.v. glucose infusion (up to
19 mg/kg per min and s.c. glucagon 5 mg/kg per h but remained
hypoglycaemic, so glucagon was increase up to 8 mg/kg per h. The
patient was started on diazoxide (with hydrochlorothiazide) at
10 mg/kg per day on day 3 and then increased to 20 mg/kg per day
but continued requirement of high glucose load and glucagon to
maintain normal glucose levels. Ten days of life the patient failed to
respond to diazoxide and sc octreotide was started (5 mg/kg per day
to 25 mg/kg per day) with a good response. Sequence analysis for the
ABCC8 and KCNJ11 gene showed no mutation. 68Ga dotatate
PET/CTshows a diffuse compromise of the pancreas. 30 days of life
the patient present and acute cholecystitis, so suspension of
octreotide was decided. Glucose load and glucagon must be
recommence. So the patient failed to respond to maximal dose of
diazoxide and have major side effect with octreotide. At 2 month
age, before to decide surgery of near total pancreatectomy, we
decide treatment with Sirolimus an Mtor pathway inhibitor at of
0.5 mg/m2 of body-surface area per day orally. The dose was
gradually increased with the goal of reaching a serum trough level of
5–15 ng/ml. Over a period of 1 month the patient maintained stable
blood glucose levels. Glucose infusion and glucagon were then
gradually discontinued. The patient discharge at 3 month of age,
with enteric feeding every 4 h, without hypoglycemia and sirolimus
doses of 1 mg/m2 of body surface and plasmatic levels of 5 ng/ml.
Conclusion: We present a case of a newborn with congenital
hyperinsulinism due to a diffuse compromise of the pancreas without
response to maximal dose of Diaxoside. We decide to try with oral
sirolimus. The patients had a good glycemic response to sirolimus.
There were no adverse events during 10 month of follow-up.

P2-P573
P2-P572

Sirolimus Therapy in Infant with Congenital
Hyperinsulinemic Hypoglycemia Unresponsive
to Diaxoside
Carolina Garﬁasa, Claudia Godoya,b, Karime Rumieb,
Patricia Lacourtb, Javiera Basaureb, Angelica Garciab
aPontiﬁcia Univesidad Catolica de Chile, Santiago, Chile; bSotero del
Rio Hospital, Santiago, Chile

Background: Hyperinsulinemic hypoglycemia (HH) is the
most common cause of severe, persistent neonatal hypoglycemia.
Treatment of diffuse forms that is unresponsive to diazoxide and
octreotide is near total pancreatectomy. Objective: To describe
the clinical characterization of a newborn with congenital HH due
to a diffuse pancreas lesion and unresponsive to diaxoside. Case
report: Preterm term male of 33 weeks born to nonconsanguineous Chilean parents at normal delivery. Birth weight
3030 g (O90th ce), length 44.5 cm (50th ce) and HC 34 cm
(O90th ce). Apgar scores was 8 at 1 min and 9 at 5 min. He was
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IPEX Syndrome Caused by A Novel Mutation in Foxp3
Gene: A Case Report
Ngoc Can Thi Bicha, Dung Vu Chia, Thao Bui Phuonga, Khanh
Nguyen Ngoca, Mai Do Thi Thanha, Matthew Johnsonb, Elisa De
Francob, Sian Ellardc
Children’s Hospital, Hanoi, Vietnam; bUniversity of
Exeter, Exeter, UK; cPeninsula Medical School, Exeter, UK

aVietnam

Background: Immune dysregulation, polyendocrinopathy,
enteropathy, X-linked (IPEX) syndrome is a rare and lifethreatening primary immunodeﬁciency characterized by widespread autoimmunity. Mutations in the FOXP3 gene have been
identiﬁed as the cause for IPEX syndrome. Objective and
hypotheses: To describe clinical characteristics and genetic
ﬁnding in the ﬁrst Vietnamese patient with mutation of FOXP3
gene. Method: Clinical features, biochemical ﬁnding, mutation
analysis in a 12 day-old-boy were studied. Based on analysis of a
12 day-old-boy’s clinical symptoms associated with biochemical
examination, the diagnosis of IPEX was therefore conﬁrmed.
Genomic DNAs were extracted from peripheral blood leukocytes
of proband and her parents with their informed consent for
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genetic studies. Analysis of the coding regions and conserved
splice sites of the KCNJ11, ABCC8, INS, INSR, EIF2AK3, FOXP3,
GATA4, GATA6, GCK, GLIS3, HNF1B, IER3IP1, PDX1, PTF1A,
NEUROD1, NEUROG3, RFX6, SLC2A2, SLC19A2, WFS1 and
ZFP57 genes was performed using targeted next generation
sequencing. Mutation in exon 11 of FOXP3 was conﬁrmed using
Sanger sequencing. Results: The patient had gestation age of 41
weeks, birth weight of 2400 g. He was admitted with prolong
jaundice and suspected hypothyroidism in the results of newborn
screening. On admission, he presented with diarrhea, jaundice,
vomit, dehydration. After one day, he presented with the features
of diabetic ketoacidosis with pH of 6.95; HCOK
3 of 1.5 mmol/l; BE
of K28.9 mmol/l; Investigation showed: blood glucose level
91.31 mmol/l; HbA1C 3.5%; total bilirubin level 274.4 mmol/l;
direct bilirubin level 18.17 mmol/l; AST 40.6 U/l; ALT 18.4 U/l; T3
0.4 nmol/l; T4 24.39 nmol/l; TSH 764.2 mUI/ml, urea
28.14 mmol/l; creatinine 179 mmol/l; NaC 164 mmol/l, KC
4.7 mmol/l, ClK 146 mmol/l. WBC 4.97 G/l, NEU 3.89 G/l,
LYM 0.63 G/l. Sanger sequencing analysis showed hemizygous for
a novel FOXP3 missense mutation, p.Pro378Leu from affected
mother. He was treated with insulin infusion, adjustment of
electrolyte and renal failure. Conclusion: We reported a classical
case of IPEX syndrome in a boy with severe DKA and
hypothyroidism in the second week of age. The identiﬁcation of
a FOXP3 mutation in this family was important to predict
prognosis for the child and risk for future offspring and enabled
prenatal diagnosis.

P2-P574

Use of a Cord Blood F-Dex Monocyte Binding Assay to
Study the Glucocorticoid Sensitivity in Premature
Neonates
Adaora Madubuko, Michael Giuliano, Abdulla Al-Khan,
Manuel Alvarez, Jesus Alvarez-Perez, Sarah Balboul,
Javier Aisenberg, Steven Ghanny
Hackensack University Medical Center, Hackensack, NJ, USA

Background: Glucocorticoids play an important role in the
developing fetus; the most important of which is lung maturation
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 functioning, studying glucocorticoid sensitivity (GS) in this population
would be helpful, especially in the preterm population, to
determine optimal steroid treatment for better lung outcomes.
Few groups have characterized the glucocorticoid receptor and its
sensitivity using cord blood monocytes. Our pilot studies looking
at term neonates born to mother without complications
demonstrated that cord blood monocytes could be used as a
non-invasive way to measure glucocorticoid sensitivity using a
Fluorescein labelled dexamethasone (F-Dex) monocyte binding
assay in this population. Objective and hypotheses: We
propose to use cord blood monocytes to characterize glucocorticoid sensitivity in preterm neonates using a Fluorescein labelled
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dexamethasone (F-Dex) monocyte binding assay. We also propose
to determine what factors can effect GS in neonates. Method: 25
cord samples were collected for neonates in the following cohorts:
ﬁve from mothers with GDM, ﬁve from mothers with infection,
ﬁve from mothers who smoke, ﬁve from mothers with preeclampsia and ﬁve from IUGR infants. We compared F-Dex
binding in these groups to 25 term healthy neonates born without
any complications that served as controls. Results: Preliminary
results so far show that the F-Dex binding in these cohorts were
similar to that in the control neonate populations. Conclusion:
Our preliminary results show that factors such as gestational
diabetes, maternal smoking, infection, pre-eclampsia and IUGR
does not effect F-Dex binding in neonate cord blood monocytes.
We will need to collect more sample to examine these factors and
others further.

P2-P575

Persistent Hyperinsulinemic Hypoglycemic of Infancy
Omalmir Gedaﬁ Fathalla, Milad Doggaha, Nadia Algazir,
Ibtisam Hadeed, Milad Algouil, Suliman Abusrewil
Tripoli Medical Center, Tripoli, Libya, North Africa, Libya

Background: Persistent Hyperinsulinemic Hypoglycemic of
Infancy (PHHI) is a clinically and genetically heterogeneous
disorder with familial and sporadic form due to dysregulation of
insulin secretion, PHHI is a severe disease that leads to brain
damage. In diffuse type near total pancreatectomy has become the
mainstay of surgical therapy for patients with PHHI who did not
respond to medical therapy. Objective and hypotheses: To
early detected cases of PHHI, try to differentiate between focal
and diffuse types to manage them accordingly. As well as the
importance of genetic analysis to identify genetic changes.
Method: We have reviewed 14 infants (nine male and ﬁve
female) who presented with severe recurrent nonketotic hypoglycemia in the period between (1996–2013), the mean age of
presentation 3 weeks (2 days–3 months) except one patient was
diagnosed at 6 years of his age, they came from different parts of
Libya, they were managed at our center. The diagnosis of primary
form of congenital hyerinsulinemic hypoglycemia was conﬁrmed
by laboratory investigations. Analysis of data regarding the time
and mode of presentation, birth history, family history,
consanguinity, genetic analysis was available for one patient,
management and outcome of the patients were studied. Results:
All patients showed persistent hypoglycemia in spite of normal to
high insulin levels which inappropriately high for the blood
glucose levels (Insulin: glucose ratio O0.3). Other causes of
hypoglycemia were excluded. Eight patients with birth weight
range from (2.9 kg–5.7 kg), they were found to have diffuse
hyperplasia of the Beta cells of their pancreases. Two male infants
presented with severe form of hypoglycemia earlier age 1–7 days of
life with blood sugar 2–4 mg% and had greater birth weight (4.5 kg
and 5.7 kg) their mothers were not suffering from gestational
diabetes, they did not respond to medical therapy they found to
have had multifocal adenomatosis in their pancreases. Four
patients presented at !7 days with blood sugar !20 mg% had
focal lesions of their pancreases. 13 patients under went near total
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pancreatectomy. Unfavourable neurological outcome in 2 pts post
pancreatectomy. Unfavourable neurological outcome in 2 pts due
late intervention, because their family rejected operation. Diabetes
mellitus developed in 2pts post pancreatectomy with mean age
(5 years). Two patients died with fulminate infection. Conclusion:
Early recognition, diagnosis and treatment of the condition are
necessary to prevent or minimize neurologic damage. Preoperative
investigations to identify a focal lesion of the pancreas can lead to
a limited pancreatectomy and minimize the post operative
complications such as development of diabetes, genetic analysis
should be available for all patients.

parameters, this situation may be related to high VDBP level. In
that case, prophylactic vitamin D dose should be preferred instead
of high dose vitamin D therapy.

P2-P577

Endocrinologists Have A Role in Moderating Adverse
Metabolic Consequences of Early Over Feeding of
Children Born IUGR
Margaret Zacharina,b
aRoyal

Children’s Hospital, Melbourne, Victoria, Australia;
Children’s Research Institute, Melbourne, Victoria,
Australia
bMurdoch
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The Postnatal Effect of Serum Vitamin D Binding
Protein on Serum Vitamin D Level
Hakan Doneraya, Remziye Seda Yesilcibikb, Esra Lalogluc,
Zerrin Orbaka
aAtaturk University Faculty of Medicine Department of Pediatric
Endocrinology, Erzurum, Turkey; bAtaturk University Faculty of
Medicine Department of Pediatrics, Erzurum, Turkey; cErzurum
Public Health Laboratory, Erzurum, Turkey

Background: It is not an uncommon situation that newborns
have normal serum Ca, P, Mg, ALP, and PTH levels despite low
vitamin D. Serum vitamin D binding protein (VDBG) may play a
role for this situation. However, there is no any study investigated
the relationship between serum vitamin D and VDBP in postnatal
period. Objective and hypotheses: The aim of this study is to
examine the relationship between serum vitamin D level and
VDBP in neonates who have normal serum Ca, P, Mg, ALP, and
PTH levels despite low vitamin D and investigate the effect on
serum vitamin D level of prophylactic vitamin D dose (400 unite/
day). Method: Mothers and their newborn, whose serum Ca, P,
Mg, ALP, and PTH levels were normal, were separated into two
groups by their serum vitamin D level (group A, low vitamin D;
group B, normal vitamin D). VDBP level was measured in both
group. Mothers and their newborn in group A were given
400 unite/day vitamin D. Serum Ca, P, ALP, Mg, PTH, vitamin D,
and DVBP levels in group A were re-measured on the postnatal
45–60th days. Results: Both group A and group B had 30 mothernewborn pairs. There was no difference between group A and B in
terms of serum Ca, P, Mg, ALP, and PTH levels of mothers and
their newborn, whereas mothers and their newborn in group A
had signiﬁcantly lower vitamin D (PZ0.000 and PZ0.000,
respectively) and higher VDBP (PZ0.04 and PZ0.004, respectively). On the 45–60th days, mothers’ serum Ca and vitamin D
levels signiﬁcantly increased (PZ0.000; PZ0.000, respectively),
whereas there was no difference in DVBP level. Newborns’ vitamin D
level signiﬁcantly increased (PZ0.000), however DVBP level
signiﬁcantly decreased (PZ0.004). A negative correlation was
found between serum vitamin D level and VDBP in both mothers
and newborns (P!0.048, rZK0.239 and P!0.002, rZK0.401,
respectively). Conclusion: Serum Ca, P, Mg, ALP, PTH, and
vitamin D levels should be evaluated in both mother and their
newborn. If serum vitamin D level is inconsistent with other
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Background: Intra uterine growth retardation (IUGR) is well
recognized to result in infants born small for gestational age (SGA).
Early morbidity is followed by increased lifetime risks for health
problems, particularly in the 10% of IUGR infants who fail to catch
up. Risks include metabolic syndrome with obesity, insulin
resistance, abnormal glucose metabolism, hypertension, dyslipidaemia, T2DM. Rapid weight gain in infancy is associated with
increased incidence of later obesity, premature adrenarche and
PCOS, as precursors of metabolic syndrome. Insulin resistance may
be evident by the second year of life. In hospital settings, early care of
SGA/IUGR infants is usually provided by neonatologists and general
paediatricians. Early gastroenterologic referral for apparent failure to
thrive is common. Use of percutaneous gastrostomy is utilized,
aiming to improve weight gain. Endocrinology referral is usually
later, for poor linear growth and consideration for growth hormone.
Objective and hypotheses: Over feeding of IUGR infants and
young children increases linear growth at the expense of signs of
early metabolic syndrome. We aimed to provide evidence of adverse
metabolic consequences of early over feeding of IUGR children.
Method: Observation of growth parameters, weight distribution
and metabolic parameters of 4 PEG fed children, aged 2-4 years
with a history of IUGR, referred to an endocrine service for slow
linear growth. Results: Severe central adiposity, buffalo hump and
accelerated weight gain far exceeding increase in linear growth was
seen in all. Glucose, insulin, lipids, liver function remained in
normal ranges. Conclusion: Extreme caution should be undertaken
before PEG feeding of IUGR infants and young children is considered.
Careful monitoring is required to prevent onset of features of early
metabolic syndrome. Ongoing surveillance is essential as children
with rapid weight gain are those at greatest future and long term risk
of dyslipidaemia, T2DM, ischaemic heart disease and stroke. It is a
responsibility of endocrinologists to adequately inform their
colleagues of cautions and special needs of IUGR children.

P2-P578

Primary Hyperparathyroidism in Children and
Adolescents: About a Series of Ten Patients
Nora Soumeya Fedalaa, Ali El Mahdi Haddamb, Djamila Meskineb
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aDepartment of Endocrinology Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology Bologhine Hospital, Algiers,
Algeria

Background: Primary hyperparathyroidism (PHPT) in children and adolescents is rare. Sporadic forms are more frequent
and correspond, usually, with an adenoma (73%). Most rare
familial forms (7%) are related to hyperplasia. They may be
isolated or integrate with multiple endocrine neoplasia (MEN).
The PHPT is revealed mostly by chronic bone pain increased by
pressure, walking and exercise, arthralgia, growth failure and
nonspeciﬁc late deformities. Objective and hypotheses: Report
clinical and paraclinical features of the HTP in children and
adolescents. Method: This is a retrospective study of ten patients
with PHPT identiﬁed in 20 years. All underwent clinical
examination and paraclinical assessment looking for aetiology of
PHPT (cervical ultrasoundGMIBI scintigraphy), bone repercussion (SKELETAL radiography, BMD), cardiac repercussion (ECG,
cardiac Doppler ultrasound), renal repercussion (ultrasound) and
the genetic study of the locus of menin. Results: Mean age at
diagnosis was 15G0.8 years (10–17). The sex ratio F/G was 4. The
reason for consultation are: bone pain and muscular fatigability
(70%), bone deformities (10%), pseudomyopathie (10%), systematic research in the case of NEM (10%). Clinical presentation was
symptomatic in all cases: anorexia, constipation, abdominal pain,
bone pain, short stature: Average height (-2.5 DS/M SEMPE;
-2/TC), drowsiness, behavioral disorders and memory disorders
with reduced performance school and bone deformity. A waddling
gait was observed in one case. Biological assessment was
characteristic: calcemia average 115G1.5 mg/l (100–120), PTH
average 80G0.6 pg/ml (65–120). Radiological investigation
showed adenoma in 70% and hyperplasia in 30%. He did not
repercussion, There was an exception in cases of osteoporosis. The
search for MEN 1 was positive in three cases. Conclusion: PHPT
is rare in children. Sporadic or familial, or genetic or not, it must be
detected before any clinical abnormalities suggestive. Its management must be early to prevent complications.

Method: The mothers were diagnosed as having gestational
diabetes by an oral glucose tolerance test (OGTT) performed
between 24 and 28 gestational weeks. Mothers were controlled by
appropriate diet. Newborns of these mothers were included into
the study. Results: Mean HbA1c level between well controlled
diabetic and control mothers were not signiﬁcantly different.
There was no signiﬁcant difference between antropometrical
measurements (weight, length, head circumference and mid arm
circumference) at the birth. Also, biochemical parameters were
similar for two groups (PO0.05). At the end of the ﬁrst month
there was no signiﬁcant difference both antropometrical measurements and biochemical parameters for two groups (PO0.05).
Dweight gain was not correlated with serum leptin, ghrelin,
adiponectin and resistin levels in two groups. Dweight gain was
positively correlated with serum insulin levels at the birth in
controls (!0.05). While there were positively correlations
between Dweight gain and head circumference (!0.01), mid
arm circumference (!0.01) of ﬁrst month in infants of diabetic
mothers, there was just positively correlation between Dweight
gain and, mid arm circumference (!0.01) of ﬁrst month in
controls. Conclusion: Our results indicates that serum leptin,
ghrelin, adiponectin and resistin levels do not affect early posnatal
growth both in healthy newborns and in infants of diabetic
mothers. In healthy newborns early postnatal weight gain is related
to serum insulin at the birth.

P2-P580

Newborns of Mothers Affected by Autoinmune
Thyroid Disease
Maria Magdalena Hawkins Solı́s, Ana Dolores Alcalde de Alvare,
Julia Yebra Yebra, Beatriz Pérez Seoane, Marı́a De la Serna,
David Gómez Andrés
Hospital Infanta Sofı́a, Madrid, Spain
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The Effects of Serum Leptin, Ghrelin, Adiponectin and
Resistin Levels on Early Postnatal Growth in Infants of
Diabetic Mothers
Mustafa Kara, Zerrin Orbak
Ataturk University Medical Faculty, Erzurum, Turkey

Background: The exact mechanisms on growth are not fully
eluciated, but they involve insulin resistance, fetal hyperleptinemia, hypothalamic changes. The adipose tissue-derived signaling
molecules include adipokines such as leptin, adiponectin and
resistin. On the other hand, ghrelin is the hunger hormone and an
endogenous growth hormone secretagogue. Objective and
hypotheses: This study aimed to investigate the relation between
growth and serum insulin, leptin, ghrelin, adiponectin and resistin
levels in infants of diabetic mothers during neonatal period.
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Background: Monitoring of thyroid function in neonates
born from mothers affected by autoinmune thyroid disease is not
perfectly established. The inﬂuence of etiology of maternal disease,
maternal thyroid peroxidase antibodies (TPOAb) and L-thyroxine
therapy during pregnancy on neonatal thyroid function were also
investigated. Method: 194 term neonates were tested for thyroid
function by measurement of free thyroxine (FT4), TSH in the 2nd
day and one month of life. 167 neonates were born from mothers
affected by chronic lymphocytic thyroiditis and 27 from mothers
with Grave’s disease. TPOAb and thyroglobulin antibodies (TGAb)
were measured in all patients, Thyroid Stimulating Inmunoglobulin (TSI) were also measured in newborns from mothers with
Grave’s disease; periodical control of thyroid function were
performed if TPOAb/TGAb were positive until they were negative
or they were descended. Etiology of maternal hypothyroidism,
maternal TPOAb and TGAb during pregnancy and dose of
maternal therapy with L-thyroxine during pregnancy were
retrospectively collected. Results: 20% neonates showed at least
a mild increase of TSH value (more than 6 mcU/ml) at the
different determinations. 1.5% were newborns from mothers with
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Grave’s disease. Only three cases (1.5%) showed an increase of TSH
value more than 10 mcU/ml, all of them born from mothers with
chronic lymphocytic thyroiditis. In all of them, a spontaneous
completely normalisation of TSH value was observed within the
next determinations and they did not required L-thyroxine
replacement therapy. Conclusions: Transient mild elevation of
serum TSH above the normal reference value for age is frequently
observed in the ﬁrst months of life in infants born from mothers
affected by autoinmune thyroid diseases, but no so many need
L-thyroxine replacement therapy. Follow-up is still recommended
in these newborns.

scan performed at age of six months showed normal morphology
of the liver, pancreas and both kidneys. The homozygous mutation
c.1924AOT (p.Ser642Cys), was identiﬁed when the patient was
tested for a monogenic etiology by sequencing a panel of 13 genes
associated with neonatal diabetes. Patient now is at eight months
of age with normal developmental milestones, as well as physical
development and requires 0.1–0.2 units/kg per day of basal insulin
with HbA1c 6.3%. Conclusion: This case extends the clinical
spectrum associated with mutations in GLIS3. We are describingthe ﬁrst case of GLIS3 gene missense mutation c.1924AOT
(p.Ser642Cys) resulted in neonatal diabetes and congenital
hypothyroidism. Mutations in GLIS3 should be considered in all
children with neonatal diabetes without an established cause,
irrespective of reported parental relatedness or insulin
requirements.

P2-P581

Missense Mutation of GLIS3 Gene Resulting
Inneonatal Diabetes and Congenital Hypothyroidism
Nadia Alghazira, Omalmir Gedaﬁ Fathallaa, Ibtisam Hadeeda,
Milad Algouila, Milad Abusagb, Milad Doggahaa, Hamida Alsahlic,
Suliman Abusrewila, Louis Philipson Philipsonb
aTripoli

Medical Center, Tripoli, Libya, North Africa, Libya;
bDepartment of Medicine, Section of Adult and Pediatric
Endocrinology, University of Chicago, Chicago, IL USA; cKhadra
Hospital, Tripoli, Libya, North Africa, Libya

Background: Neonatal diabetes, diabetes diagnosed before six
months of age, is rare, with incidence of approximately 1:90 000–
160 000 live births. In approximately half of cases, neonatal
diabetes istransient and usually resolves between 6 and 18 months
of life. In the remainder of cases, the diabetes is permanent.
Mutations in the GLI-similar 3 (Glis3) gene encoding the
transcription factor GLIS3 are a rare cause of permanent neonatal
diabetes and congenital hypothyroidism with eight affected cases
reported to date.We are reporting ﬁrst missense mutation in GLIS3
resulting in neonatal diabetes and congenital hypothyroidism.
Objective and hypotheses: To evaluate and present non
classical situation for a case of neonatal diabetes and. As well as
sequence correlation between neonatal diabetes and hypothyroidism in missens mutation in genetic studies. Method: One infant
Libyan female 6 weeks old, she was presented with hypovolemic
shock in ketotic state and markedly raised her blood sugar
1020 mg/dl. the patient was managed according her condition and
discharged on basal insulin. Consequently at 5 month of her age
developed hypothyroidism. Evaluations the patient clinically and
genetic studies was done were found ﬁrst missens mutation
resulting in her condition. Results: A Libyan female, was born at
full term with a weight of 2.4 kg and head circumference of 34 cm,
to non-consanguineous parents. Intrauterine growth retardation
was noted during pregnancy. Six weeks after birth, she was
admitted to the hospital with hypovolemic shock found to have
blood sugar of 1020 mg/dl without signiﬁcant acidosis or ketosis.
Target blood glucoses have been easyto achieve with just
intermittent insulin therapy. At ﬁve months of age TSH found
to be persistently elevated (10.7 mIU/ml) with free T4 15.9 Pmol/l
and started on levothyroxine replacement. Abdominal ultrasound
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Birth Chest Circumference Relations to Circulating
Insulin-Like Growth Factor-I in the Not-lifethreatened Newborn: Relevance of Birthweight to
Birth Crown-Heel Length Ratio Beyond The Presence
of a Small Birthweight for Gestational Age and of
Respiratory Support Measures
Cesare Terzia, Werner F. Blumb, Cristiana Magnanic, Andrea Ceriolid,
Marco Rianid, Elena Chesib, Sergio Bernasconia, Gabriele Tridentic,
Gian Luigi De Angelisa, Raffaele Virdisa, Giacomo Banchinic
aDipartimento Materno-Infantile - Department of Clinical and
Experimental Medicine, Parma, Emilia-Romagna, Italy;
bFriedrich-Stengel-Str. 14, Usingen, Hessen, Germany;
cDipartimento Materno-Infantile, IRCCS S. Maria Nuova Hospital
Reggio Emilia, Reggio Emilia, Emilia-Romagna, Italy; dDepartment
of Economics, University of Parma, Parma, Emilia-Romagna, Italy

Background: Birth chest circumference (BC) may be related
to Insulin-like-Growth-Factor-I blood serum levels (IG1) in the
human newborn (NWB). Objective and hypotheses: We
evaluated the relevance of birth body weight (BW) to birth
crown-heel length (BL) ratio (BW through BL, BW/BL) in BC
relations to IG1 after control for BW for birth gestational age
(GA)!Z10th centile (SGA), respiratory oxygen supplementation
(O2S) and assisted ventilation of any kind (AV) in not-lifethreatened NWBs. Method: NWBs with any among total
parenteral nutrition, life-threatening disease, diabetes mellitus
(DM), endocrine diagnosis out of DM, malformation, clinically
relevant trunk trauma, and mother with DM were excluded. Each
of 78 included NWBs had available data for: i) gender (SEX), GA
(unit: complete week; rangeZ28–42), BW (unit:kg; rangeZ1.200–
4.150), BL (unit: m; rangeZ0.360–0.550), BC (unit: cm; rangeZ
22.0–39.0), BW/BL (unit: kg/m; rangeZ3.158–8.137), SGA,
postnatal age (PNA; unit: day) and ii)same-day records at one of
the ﬁrst 5 postnatal days (x), 5 days after x (y) and 10 days after
x (z) for O2S, AV, as well as IG1 RIA measurements (unit: uM/dl)
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(male SEX, n, 43; birth at GA%36, n, 46; SGA, n, 20; O2S, n,
xZ22, yZ11, zZ1; AV, n, xZ8, yZ4, zZ1). Natural logtransformed IG1 (IG1-LN) resulted near-normally distributed.
Multiple Linear Regression (MLR) was used (computations; male
SEX, SGA, O2S, AV, condition presentZ1, condition absentZ0).
Results: MLR showed a signiﬁcant partial correlation (PC)
coefﬁcient (r) of BC PCs with outcomes IG1-LNx-y-z when
including as predictors ii) PNA, O2S and AV chronologically
corresponding to IG1-LN, SEX, SGA and BC, all together
(MLR1;BC vs IG1-LN; x, r : 0.38, P : 0.0011; y, r : 0.47,
P!0.0000; z, r : 0.42, P: 0.0002) while no signiﬁcant BC PCs with
outcomes IG1-LNx-y-z were found after adding as predictor to
MLR1 either iii) BW/BL(MLR2) or ii) BW/BL and GA(MLR3) (R2
of considered MLR models: 0.27–0.52, always signiﬁcant).
Conclusion: BW/BL could be involved in BC relations to IG1LN not explained by SEX, SGA, PNA, O2S and AV in the not-lifethreatened NWB.

kidney restricted aldosterone resistance (no sodium loss through
sweat) we assume that this PHA is a renal type 1. A genetic analysis
is under way. Our goal in describing this case is to underline the
necessity to have in mind a differential diagnosis for clinical and
biological appearance of CAH, notably early in the presentation,
when the hormonal proﬁle is not completely available.
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A Unique IL2RA Mutation Presenting as Neonatal
Diabetes, Congenital Hypothyroidism and Sepsis
V. Sri Nagesha, Andrew Hattersleyb, Sian Ellardb, Elisa De Francob,
Sarah Flanaganb, Altaf Naseemc, A. Ahmedc, Tanveer Ahmedc,
K. Venkateswarlua
aCare Hospital, Hyderabad, Telangana, India; bUniversity Of Exeter
Medical School, Exeter, Devon, UK; cCandy Children’s Hospital,
Hyderabad, Telangana, India
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Neonatal Failure to Thrive and Dyselectrolytemia –
Not Always a Congenital Adrenal Hyperplasia
Laura Kasongoa,b, Ramona Nicolescua,b
aCHR

Citadelle, Liege, Belgium; bLiege University, Liege, Belgium

Background: Pseudohypoaldosteronism (PHA) is a rare entity
inducing, in case of late or missed diagnosis, life-threatening
clinical and biochemical complications. Objective and
hypotheses: To report a case of 4-week-old boy with failure to
thrive, dehydration, hyponatremia, hyperkalemia, metabolic
acidosis. The ﬁrst diagnosis was congenital adrenal hyperplasia,
but in the evolution, the right diagnosis of PHA was retained.
Method: The baby presented to a general hospital with failure to
thrive (actual weight below the weight at birth), clinical sign of
dehydration (no vomiting or diarrhoea), dyselectrolytemia
(hyponatremia, hyperkalemia) and metabolic acidosis. The ﬁrst
diagnosis was adrenal crisis and intravenous hydrocortisone was
started. 24 h later, he was transferred to our Department, with a
better clinical appearance, but with persisting hyponatremia and
hyperkalemia. He is the second child of non-consanguineous
parents. No history of sudden infant death, but a paternal cousin
had transient problems with salt in the neonatal period. Results:
An extensive hormonal proﬁle revealed normal 17 hydroxyprogesterone level, high cortisol, renin and aldosterone levels, high
urinary sodium and low potassium, conﬁrming biologically the
clinical suspicion of PHA. The sweat test was normal. Neither
urinary tract obstruction, no infection. As the clinical evolution,
response to hydrocortisone and biological results were suggestive
of PHA, hydrocortisone was stopped and normal salt was added
into the milk. The clinical and biological course was satisfactory
(weigh gain of 50 g/d, stabilized sodium and normal potassium
levels). Conclusion: Considering the clinical spectrum, family
history, favourable response to sodium supplementation and
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Background: 16 year old female neonate presented with
neonatal diabetes, congenital hypothyroidism and sepsis.
Objective and hypotheses: To evaluate the neonate for a
common cause of neonatal diabetes, congenital hypothyroidism
and sepsis and to explore for the best modality of management,
including a possible role for sulphonylureas. Method: The neonate
born of 3rd degree consanguinity was admitted and started on
insulin infusion and thyroxine supplementation of 25 mg. After
stabilisation, she was switched to subcutaneous insulin, but the
dose requirements were so low that she needed only 0.3 units of
glargine in two divided doses daily for a weight of 5 kg. Thyroxine
dose also needed to be enhanced to 50 mg. Ultrasound neck showed
normal thyroid morphology. Genetic analysis was sought. Results:
On Day 52 of life, child developed severe sepsis and expired within
4 days. Targeted next-gen sequencing revealed a homozygous
Interleukin2 Receptor Agonist partial deletion c.65-?_819C?del,
associated with lymphoproliferation and autoimmunity. Her
parents were heterozygous for same mutation and unaffected.
She is only the second child to present with IL2RA mutation and
diabetes and the ﬁrst with this unique mutation. Conclusion: The
IL2RA mutation caused a constellation of features including sepsis,
neonatal diabetes and hypothyroidism (? Possibly autoimmune in
origin) which culminated in the death of the neonate due to severe
sepsis. Since the parents are consanguineous, they have been
offered antenatal genetic testing in future pregnancies.

P2-P585

Change Level of TRAb in Newborn Leads to Thyroid
Dysfunction – Case Report
Beata Sawicka, Hanna Borysewicz- Sanczyk, Artur Bossowski
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Department of Pediatrics, Endocrinology and Diabetes with the
Cardiology Division, Medical University in Bialystok, Bialystok,
Poland

Maternal new-diagnosed Graves’ disease is quite rare thyroid
dysfunction with an estimated incidence of 0.4–1% of all
pregnancies, but only 1–5% of newborns delivered to mothers
with Graves’ disease develop overt clinical signs and symptoms of
hyperthyroidism. Neonatal hyperthyroidism almost always is
transient and results from the transplacental passage of maternal
thyrotropin (TSH) receptor stimulating antibodies. Neonates born
to mothers with Graves’ disease are at risk for signiﬁcant morbidity
and mortality and need to be appropriately identiﬁed and
managed. We present the case of 1-month-old baby, who was
diagnosed by hypothyroidism during ﬁrst week of his life, and
after that we observed clinical signs and symptoms of hyperthyroidism. A 3350-g male neonate in a good condition was born at
term to a mother with Graves’ disease ﬁrst diagnosed at 13-week
gestation. Pregnant woman had high level of TRAb and she was
treated with methimazole (MMI) and beta-blockers, obtained
euthyroid. During ﬁrst days in newborn we observed increased
level TSH in serum (30. 47 uIU/ml) and normal level of fT4
(0.73 ng/ml) and elevated TRAb (30.36 IU/l), so positive level of
TSH- receptor antibodies regarded the newborn as ‘at risk’ for the
development of hyperthyroidism. Development of hypothyroidism was the effect of using antithyroid drugs (ATDs) in his mother.
We followed up the baby and we observed changes levels of
thyroid hormones and increased serum TRAb. A 8-day-old male
had tachycardia without any other physical signs of thyrotoxicosis.
TSH – 0.05 uIU/ml; fT3 – 13.21 pg/ml; fT4 – 7.79 IU/l; TRAb –
33.17 IU/l. Because of development of hyperthyroidism we used
methimazole (MMI) as the treatment of choice; beta-blockers
can be added for sympathetic hyperactivity. A 1-month-old baby
taking ATDs became euthyroid without signiﬁcant side effects and
we observed decreased level of TRAb (26.14). Summary: 1. Testing
for TSH receptor antibodies is useful in pregnant women with
Graves’ disease to determine the risk of neonatal thyroid
dysfunction due to transplacental passage of stimulating or
blocking antibodies; 2. Tachycardia in newborn from mother
with Graves’ usually is a ﬁrst sign of thyrotoxicosis; 3. Rapid fT4
elevation during the ﬁrst postnatal week is predictive of
hyperthyroidism and warrants ATD therapy.

energy sparing phenomenon or a true hypothyroidism requiring
replacement treatment. Objective and hypotheses: This study
aimed to ﬁnd in what extent thyroid function in the preterm
newborn can be inﬂuenced by clinical characteristics and
complications. Method: We studied 35 preterm newborn,
gestational age (GA) 32.0 (2.1) weeks, 21 males, 13 small for
gestational age (SGA), positive at TSH neonatal screening and
with persistent hyperthyrotropinemia during hospitalization.
We collected the following clinical data: GA, type of delivery,
birth weight (BW), length (BL) and head circumference, clinical
complications (RDS, jaundice, infections), time of detection and
level of the pathologic TSH value in the dried blood spot (DBS)
and in the serum sample, time of starting L-thyroxine and its
dosage at steady state. Data are reported as median (IQR). MannWhitney test and simple regression were applied for statistical
analysis. Results: TSH levels and time of detection of pathologic
values were not correlated to GA, BW, length and head
circumference. SGA showed lower serum TSH levels (14.6 (5.1)
mU/ml vs 22.6 (69.9) mU/ml; P!0.05). The patients with RDS
showed lower TSH levels compared with patients without RDS
(14.6 (7.9) mU/ml vs 24.0 (66) mU/ml; P!0.05) and required lower
L-Thyroxine dosage at steady state (6.6 (4.0) vs 10.0 (2.0) mg/kg
per day; P!0.05). The starting time of replacement treatment was
inversely correlated to BW and BL (P!0.05) but was not different
in SGA compared to appropriate for gestational age newborns.
The patients who received replacement treatment had signiﬁcantly
higher pretreatment TSH in serum (18.11 (65.07) mU/ml vs 11.55
(10.83) mU/ml; P!0.02) but not in DBS (10.0 (23.75) mU/ml vs
6.69 (3.05) mU/ml; PO0.05). Conclusion: Our results support the
hypothesis that subclinical hypothyroidism could play a protective
effect on growth and respiratory function in the preterm newborn.
Further studies are needed to determine whether or not to
undertake replacing therapy.

P2-P587

Permanent Neonatal Diabetes Mellitus Due to a G32S
Heterozygous Mutation in the Insulin Gene
Xiao-qin Xu, Ke Huang, Fang Hong
Children’s Hospital of Zhejiang University School of Medicine,
Hangzhou, China

P2-P586

Hyperthyrotropinemia of the Preterm Newborn:
Treat or Not to Treat?
Serena Ossolaa, Manuela Dianab, Roberta Cardanib,
Massimo Agostic, Alessandro Salvatonia
of Insubria, Varese, VA, Italy; bS.C. Pediatria – ASST
Settelaghi, Varese, VA, Italy; cS.C. Neonatology Unit – ASST
Settelaghi, Varese, VA, Italy
aUniversity

Background: It is often difﬁcult to establish whether
hyperthyrotropinemia in preterm newborn is a simple physiologic
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Background: Permanent neonatal diabetes mellitus (PNDM)
is a rare form of monogenic diabetes with onset less than 6 months
of age. Together, activating mutations in KCNJ11 and ABCC8
genes, that encode the Kir6.2 andsulfonylurea receptor 1 (SUR1)
subunits, respectively, account for nearly 50% of PNDM cases.
Case report: We present a case reported a child diagnosed with
PNDM resulting from a new mutation in the insulin (INS) gene,
leading to severe hyperglycemia and ketoacidosis from 5 month of
life. Molecular analyses for KCNJ11, ABCC8, GCK, GLIS3 did not
show any mutation. We sequenced the INS gene in the proband
and her patents, identiﬁed the heterozygous missense mutation
G32S (c.94GOA, p.Gly32Ser) in the child with diabetes. It has
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been hypothesized that the mutations in the INS gene disrupt the
folding of the proinsulin molecule and result in a bad situation
causing endoplasmic reticulum stress and pancreatic beta cell
apoptosis. Subjects with this form of diabetes will need lifelong
insulin therapy. Conclusion: Insulin gene mutations appear to be
an important cause of neonatal diabetes. We recommend that all
the infants with PNDM should undergo genetic analysis before
oral sulfonylurea treatment.

P2-P588

Case Report on Hyperinsulinism/hyperammonaemia
Syndrome: An Easily Treatable Cause of Postprandial
Hypoglycaemia
Sumudu Seneviratnea,b, Tharanga Jayatungeb, Navoda Atapattub,
K. S. H. De Silvaa,b, V. P. Wickramasinghea,b, Harendra De Silvaa,b
aDepartment of Paediatrics, Colombo, Sri Lanka; bLady Ridgeway
Hospital for Children, Colombo, Sri Lanka

Background: Hyperinsulinism/hyperammonaemia (HI/HA)
syndrome is associated with postprandial hypoglycaemia and mild
hyperammonemia. There is increased insulin release following
protein ingestion, which is amenable to diaxozide therapy. While
developmental delay and normoglycaemic seizures can also occur,
hepatomegaly has not been reported. We report a child with
HI/HA and hepatomegaly, mild learning difﬁculty and obesity,
who was initially mistaken to have glycogen storage disease (GSD).
Objective and hypotheses: The child ﬁrst presented at 9
months of age with hepatomegaly and hypoglycaemic seizures.
Liver biopsy was suggestive of metabolic hepatopathy and he was
managed as GSD. Despite frequent feeds and corn starch,
intermittent hypoglycaemic seizures continued, and he was
re-evaluated at 5 years of age. This time, mild learning difﬁculty,
obesity, and mid-afternoon lethargy/drowsiness and brief normoglycaemic seizures were noted, while hepatomegaly had regressed.
His capillary blood glucose levels were relatively low throughout
the day. Method: The child tolerated a supervised fast for
18 hours, without hypoglycaemia, but subsequently had a
hypoglycaemic seizure, an hour after a meal containing rice,
dhal and egg. During the in-ward seizure, child had detectable
serum insulin and absent urine ketone bodies. HI/HA was
suspected and a protein loading test was performed. Results:
Symptomatic hypoglycaemia occurred within an hour of protein
loading, and blood glucose increased by 40 mg/dl with IV
glucagon, while serum ammonia was elevated. These results
were compatible with HI/HA. Oral dioxide and a low protein
(leucine) diet were prescribed, and corn starch and frequent
feeding discontinued. Outcome: A rapid clinical improvement
was seen, with disappearance of lethargy and hypoglycaemia, and
improvement in obesity. HI/HA can be biochemically conﬁrmed
and managed easily if suspected, emphasising the importance of
awareness of this entity. Conclusion: The presence of
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hepatomegaly deterred from the correct diagnosis at presentation.
However the correct diagnosis was uncovered by a detailed history,
and simple ward procedures. This is an important condition for
paedaitrci endocrinologists to be aware of as the diagnosis and
treatment can be instituted even in low resource settings without
genetic testing facilities.

P2-P589

Severe Systemic Pseudohypoaldosteronism Type 1:
5 Years of Evolution
Maria Miguel Gomesa, Vera Baptistaa, Soﬁa Martinsa,
Olinda Marquesb, Ana Antunesa
aPediatrics

Department, Hospital de Braga, Braga, Portugal;
Department, Hospital de Braga, Braga, Portugal

bEndocrinology

Background: Pseudohypoaldosteronism type 1 (PHA1) is a
rare syndrome characterized by unresponsiveness or resistance to
the action of aldosterone. It manifests with persistent salt loss,
resulting in hyponatremia, hyperkalemia and metabolic acidosis.
High levels of aldosterone and renin activity, conﬁrms the
diagnosis. When the inheritance pattern is autosomal recessive it
expresses as a severe systemic disease. Often occurs in the neonatal
period and presents with recurrent episodes of salt loss that are
life-threatening. Objective and hypotheses: Method: Results:
Male child with irrelevant gestational history. Ten-year-old sister
with Chediak-Higashi syndrome. A recessive form of PHA1
(homozygous mutation of intron 3 of the SCNN1A gene) was
diagnosed in the neonatal period (severe hyperkalemia, hyponatremia, dehydration and acidosis). After numerous life-threatening crisis he was discharged at ﬁve months-old under
ﬂudrocortisone 1.5 mg/day, sodium supplement 33 mEq/kg per
day and cation-exchange resin 1 g/kg 5 times/day. He was
admitted several times in the emergency room with hypovolemic
shock, requiring intensive treatment, increasing of cationexchange resin and frequently nebulized salbutamol and calcium
gluconate. He always maintained tight control of electrolyte
balance and therapeutics. Empirically, hydrochlorothiazide was
started since eighteen months-old to four years-old (maximum
dose 2 mg/kg per day). At this time, ﬂudrocortisone was gradually
reduced, and later, cation-exchange resin was also decreased.
Sodium supplement ranged from 28 to 55 mEq/kg per day. At 18
months-old, his ﬁrst seizure occurred in apirexy, the other six were
simple febrile seizures. Electroencephalograms were normal.
Analytical monitoring showed transient subclinical hypothyroidism, asymptomatic hypoglycemia and normal ACTH, cortisol,
C-peptide, insulin and IGF-1. ACTH stimulation test and brain
magnetic resonance imaging were normal. Currently, at ﬁve yearsold, he maintains failure to thrive (height – 2.61 SDS, weight – 3.53
SDS) with regular growth velocity and normal development. He
only keeps sodium supplement. Conclusion: We report this
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severe PHA1 case with poor initial prognosis but with favorable
evolution. We discuss hydrochlorothiazide and ﬂudrocortisone
use in this pathology, despite the lack of evidence.

P2-P590

Birth Chest Circumference Relations to Circulating
Insulin-Like Growth Factor Binding Protein-3 in The
Not-Life-Threatened Newborn: Relevance of
Birthweight to Birth Crown-Heel Length Ratio After
Control for A Small Birthweight for Gestational Age,
for Respiratory Support Measures and for Circulating
Insulin-Like Growth Factor-I
Cesare Terzia, Raffaele Virdisa, Cristiana Magnanib, Andrea Ceriolic,
Marco Rianic, Lidia Garavellib, Sergio Bernasconia, Gabriele Tridentib,
Gian Luigi De Angelisa, Werner F. Blumd, Giacomo Banchinib
aDipartimento

Materno-Infantile, Azienda Ospedaliero-Universitaria di Parma - Department of Clinical and Experimental Medicine,
University of Parma, Parma, Emilia-Romagna, Italy; bDipartimento
Materno-Infantile, IRCCS S. Maria Nuova Hospital Reggio Emilia,
Reggio Emilia, Emilia-Romagna, Italy; cDepartment of Economics,
University of Parma, Parma, Emilia-Romagna, Italy; dFriedrichStengel-Str. 14, Usingen, Hessen, Germany

Background: Birth chest circumference (BC) may be related
to Insulin-like Growth Factor (IGF)-Binding-Protein-3 blood
serum levels (IB3) in the human newborn (NWB). Objective and
hypotheses: We evaluated the relevance of birth body weight
(BW) to birth crown-heel length (BL) ratio (BW through BL,
BW/BL) in BC relations to IB3 after control for BW for birth
gestational age (GA)!Z10th centile (SGA), respiratory O2
supplementation (O2S), assisted ventilation of any kind (AV)
and IGF-I blood serum levels (IG1) in not-life-threatened NWBs.
Method: NWBs with any among total parenteral nutrition, lifethreatening disease, diabetes mellitus (DM), endocrine diagnosis
out of DM, malformation, clinically relevant trunk trauma and
mother with DM were excluded. Each of the 78 included NWBs
had available data for: i) gender (SEX), GA (unit: complete week;
rangeZ28–42), BW (unit: kg; rangeZ1.200–4.150), BL (unit: m,
rangeZ0.360–0.550), BC (unit: cm; rangeZ22.0–39.0), BW/BL
(unit: kg/m; rangeZ3.16–8.14), SGA, postnatal age (PNA; unit:
day) and ii) same-day records at one of the ﬁrst 5 postnatal days
(x), 5 days after x (y) and 10 days after x (z) for O2S, AV, as well as
IG1 and IB3 RIA measurements (unit: uM/dl) (male SEX, n, 43;
birth at GA%36, n, 46; SGA, n, 20; O2S, n, xZ22, yZ11, zZ1; AV,
n, xZ8, yZ4, zZ1). Natural log-transformed IB3 (IB3-LN)
resulted near-normally distributed. Multiple Linear Regression
(MLR) was used (computations; male SEX, SGA, O2S, AV;
condition presentZ1, condition absentZ0). Results: MLR
showed that the partial correlation (PC) coefﬁcient (r) of BC
PCs with outcomes IB3-LNx-y–z was signiﬁcant when including
as predictors i) PNA, O2S and AV chronologically corresponding
to IB3-LN, SEX, SGA and BC, all together (MLR1; BC vs IB3-LN;
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x, r: 0.38, P!0.0000; y, r: 0.50, P!0.0000; z, r: 0.62, P!0.0000), or
ii) PNA, O2S, AV and IG1 chronologically corresponding to
outcome, SEX, SGA and BC, all together(MLR2; BC vs IB3-LN; x,
r: 0.27, P 0.0231; y, r: 0.27, P: 0.0228; z, r: 0.53, P!0.0000) but no
signiﬁcant BC PCs with outcomes IB3-LNx-y-z were found after
adding as predictor to MLR1 or to MLR2 either iii)
BW/BL(MLR3) or iv) BW/BL and GA(MLR4) (R2 of considered
MLR models: 0.38–0.68, always signiﬁcant). Conclusion: BW/BL
may be involved in BC relations to IB3-LN not explained by SEX,
SGA, PNA, O2S, AV and IG1 in not-life-threatened NWBs.

P2-P591

Renal form of Pseudohypoaldosteronism Type I
in Sucking: Clinical Case
Galina Meraai, Anzhalika Solntsava
Belorussian State University of Medicine, Minsk, Belarus

Pseudohypoaldosteronism is one of the least explored
questions in clinical endocrinology. That leads to complexity in
diagnosis and differential diagnostics of disease. A boy, aged
13 days was admitted to the hospital with complains: vomiting,
low weight gain, constipation. Biochemical blood assay (BBA) and
acid-base balance of blood: level of sodium – 127 mmol/l (N 132–
145 mmol/l), potassium – 6.6 mmol/l (N 3.1–5.1 mmol/l),
chlorine – 94.7 mmol/l (98–107 mmol/l), pH – 7.42 (N 7.35–
7.45). Clinical blood analysis, clinical urine analysis, thyroid
hormones, coagulation proﬁle were within normal limits. Values of
17-pregnenoldione in blood – 4.09 and 2.57 nmol/l (N 0.7–
2.3 nmol/l), adrenocorticotropic hormone (ACTH) – 9.61 pmol/l
(N 7.2–63.3 pmol/l), cortisol – 76.5 and 324 nmol/l (N 140–
600 nmol/l), dehydroepiandrosteronum-sulfate – 252.1 mg/dl
(N 31.6–214 mg/dl). Diagnosis was made: salt-losing form of
congenital adrenal cortical hyperplasia. Fludrocortisone and
hydrocortisone were given. BBA after treatment: level of sodium
– 127 mmol/l and potassium – 6.8 mmol/l. Values of ACTH in
blood (34.9 pmol/l), aldosterone (2772 ng/l, N 300–1900 ng/l),
renin (128 pg/ml, N 4.66–31.9 pg/ml) were measured. Resistance
of electrolyte disturbances was marked on glucocorticoid and
mineralocorticoid treatment. The ﬁnal clinical diagnosis was
made: renal form of pseudohypoaldosteronism type I (based on
complains, level of sodium and potassium, values of ACTH,
aldosterone and renin in blood, resistance of electrolyte
disturbances was marked on treatment of glucocorticoid and
mineralocorticoid). Gradual dose decline of ﬂudrocortisone and
hydrocortisone to full drug withdrawal; solution of Sodium
Chloride 0.9% peroral (100 ml within 24 h) were recommended.
The child (2 months 13 days) was discharged from the hospital in
compensated condition. Conclusion: Early diagnosis of pseudohypoaldosteronism permits to start treatment timely and to
improve prognosis, to reduce the risk of physical and psychomotor
retardation.
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Neonatal Hyperparathyroidism with Homozygous
Missense Mutation in the CASR Gene
Nadia Alghazir, Omalmir Gadafﬁ, Ibtisam Hadeed,
Suliman Abusrewil, Milad Doggah, Milad Guail
Tipoli Medical Center, Tipoli, Libya

Background: Neonatal hyperparathyrodisim can be caused
by homozygous and heterozygous inactivating mutation in the
calcium-sensing receptor can cause familial hypocalciuric
hypercalcaemia (FHH) or neonatal sever hyperparathyroidism
(NSHPTT). NSHPT represents the most sever expression of
FHH and courses as life threatening condition. Objective and
hypotheses: Neonatal hyperparathyrodisim can be caused by
homozygous and heterozygous inactivating mutation in the
calcium-sensing receptor can cause FHH or NSHPTT. NSHPT
represents the most sever expression of FHH and courses as life
threatening condition. Method: CASR gene mutation analysis
performed on genomic DNA of the siblings and their parents.
Results: A novel homozygous mutation in CASR was identiﬁed
in the asymptomatic normocalcaemic parents and the symptomatic three siblings (female and 2 male) so conﬁrming the sever
neonatal hyperparathyroidism in the sibling. Conclusion: The
identiﬁcation of this novel CASR gene mutation established
the basis of hypercalcemia in the this family and further
management.

P1-P593

The Mechanistic Role of Fibroblast Growth Factor 21
(FGF21) in Growth Hormone Resistance Secondary to
Chronic Childhood Conditions
Jayna Mistry, Gerard Ruiz-Babot, Leonardo Guasti, Leo Dunkel
Queen Mary University of London, London, UK

Background: Both undernutrition and chronic inﬂammation
impair linear growth through resistance to GH. Fibroblast growth
factor 21 (FGF21) is known as an important regulator of the
metabolic adaptation to fasting. Elevated expression of FGF21,
secondary to prolonged undernutrition has been identiﬁed to
develop GH resistance and subsequent attenuation of skeletal
growth and growth plate chondrogenesis in both mice and human.
However, the mechanism of FGF21’s actions remains largely
unknown. Molecular understanding of this process may open
avenues for novel therapeutic intervention to enhance linear
growth of children with secondary GH resistance. Objective and
hypotheses: We envisage that elevated FGF21 exposure has a key
role in GH resistance by direct action on human chondrocytes.
The objective of this study is to unravel the mechanistic interplay
of FGF21 in GH-receptor (GHR) signalling. Method: Hek-293
stable lines were generated with human/mouse GHR over-
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expression. Time course evaluation with cycloheximide, without/
with; GH and recombinant FGF21 treatment for 1 8 h revealed
GHR half-life. Hek-293 human/mouse GHR cells were treated
without/with; recombinant FGF21 and GH for 0, 10 or 30 minutes
and assessed for signal transducer and activator of transcription 5
(STAT5) and phosphorylated-STAT5 expression. Results: Validation of stable lines conﬁrmed the expression of FGF21 receptor
complex; FGFR1 iiiC/b-Klotho and the molecular integrity of
GHR signalling. We identiﬁed two interrelated mechanisms for
GH resistance after exposure to FGF21. i) FGF21 signiﬁcantly
reduced GHR half-life overtime. ii) GH induced the activation
STAT5 phosphorylation and downstream signalling which was
inhibited by FGF21 exposure. Future work will determine the role
of FGF21 in GH resistance under chondrogenic differentiation.
Conclusion: Chronic FGF21 exposure increases GHR turnover
and inhibits early upstream in GHR signalling, implicating a
fundamental role for FGF21 in GH resistance secondary to chronic
childhood conditions.

P1-P594

Somapacitan, a Once-Weekly Reversible
Albumin-Binding Growth Hormone (GH)
Derivative, Is Well Tolerated and Convenient in
Adults with GH Deﬁciency (AGHD): Results
from a 26-Week Randomised, Controlled
Phase 3 Trial
Gudmunder Johannssona, Ulla Feldt-Rasmussenb, Ida Holme
Haakonssonc, Henrik Bieringd, Patrice Rodiene, Shigeyuki Taharaf,
Andrew Toogoodg, Michael Højbyc
aDepartment of Internal Medicine, University of Gothenburg,
Göteborg, Sweden; bRigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark; cGlobal Development, Novo
Nordisk A/S, Søborg, Denmark; dMediCover Berlin-Mitte MVZ,
Berlin, Germany; eService d’Endocrinologie-Diabétologie-Nutrition,
Centre de référence des maladies rares de la réceptivité hormonale,
CHU d’Angers, Angers, France; fDepartment of Neurosurgery,
Nippon Medical School, Tokyo, Japan; gDepartment of
Endocrinology, Queen Elizabeth Hospitals Birmingham,
Birmingham, UK

Background: Growth hormone (GH) replacement as daily s.c.
injections for patients with adults with GH deﬁciency (AGHD)
can be cumbersome. Somapacitan (Novo Nordisk), a once-weekly
reversible albumin-binding GH derivative, has been shown in
short-term trials to be well tolerated in healthy adults and in
patients with AGHD. Objective and hypotheses: This trial was
a multinational, multicentre, randomised (2:1), open-label, activecontrolled trial (NCT02382939; REAL 2) investigating the safety,
tolerability and treatment satisfaction of once-weekly somapacitan
versus once-daily hGH (human GH; somatropin) in patients with
AGHD. Method: Ninety-two patients (diagnosed with AGHD,
previously treated with somatropin for R6 months, male or
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female, aged 18–79 years) were randomised to once-weekly
somapacitan or once-daily somatropin. During the ﬁrst 8
weeks, somapacitan and somatropin doses were titrated
according to serum insulin-like growth factor-I (IGF-I) SDS
levels in order to achieve IGF-I levels within the normal range
and preferably between 0 and 2 SDS; a ﬁxed dose was received
for the remaining 18-week period. Treatment satisfaction was
assessed using the Treatment Satisfaction Questionnaire for
Medication-9. Results: A similar pattern and rate of adverse
events (AEs) and serious AEs was observed with the two
treatments. The most frequently occurring AEs for somapacitan
and somatropin were nasopharyngitis, headache and fatigue. Mild
and transient injection site reactions were observed only in the
somapacitan group. After dose titration, the IGF-I levels were
maintained in both treatment groups. No anti-somapacitan or
anti-hGH antibodies were detected. A statistically signiﬁcant
difference between treatment arms in convenience score was
observed with once-weekly somapacitan being more convenient
than once-daily somatropin. Effectiveness and global satisfactions
scores were similar in both groups. Conclusion: Somapacitan was
well tolerated and no safety issues were identiﬁed. These data
indicate that somapacitan may serve as a well-tolerated, onceweekly treatment for AGHD and be more convenient than oncedaily treatment.

P1-P595

The Diagnostic Value of IGF-II, IGF-I and IGFBP-3 in
Silver–Russell Syndrome
Gerhard Bindera, Thomas Eggermannb, Karin Webera,
Roland Schweizera
aUniversity

Children’s Hospital, Pediatric Endocrinology, Tübingen,
Germany, bInstitute of Human Genetics, RWTH Aachen, Aachen,
Germany

Background: Recently we described a family with several
members having intrauterine and postnatal growth failure as well
as signs of Silver–Russell syndrome (SRS) who carried a
heterozygote nonsense mutation of IGF2. The patients had low
IGF-II serum levels, but normal IGF-I serum levels. Objective
and hypotheses: We aimed to estimate the diagnostic value of
the IGF-II, IGF-I and IGFBP-3 measurements in the assessment of
children with SRS. Method: We collected data from 52 genetically
analysed children with SRS and 113 children with non-syndromic
SGA short stature, seen during the last 20 years in our centre.
Patients were prepubertal and GH treatment naive. The SRS
patients fulﬁlled R4 of the following criteria: SGA, failure to
thrive, short stature, relative macrocephaly, prominent forehead or
skeletal asymmetry. 11p15 loss of methylation (11p15LOM) was
present in 22 patients, maternal uniparental disomy of chromosome 7 (UPD7mat) in seven patients and IGF2 nonsense mutation
(IGF2mut) in three patients. There were two carriers of structural
chromosomal aberrations outside of 11p15 and 18 patients were
tested negative (idiopathic). The SRS children were 4.7G2.1 years
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and the 113 SGA children 5.7G1.8 years of age. IGF-II, IGF-I and
IGFBP-3 were measured by the same in-house RIAs during the full
study period. Results: The median IGF-II SDS values were in the
different diagnostic categories in increasing order: IGF2mut -1.75,
UPD7mat -1.69, non-syndromic SGA -1.55, idiopathic -0.65, and
11p15LOM -0.61. The median IGF-II to IGF-I concentration ratio
was lowest with 2.57 (range; 2.51–2.96) in IGF2mut contrasting to
a ratio of 5.44 (3.01–11.20) in 11p15LOM (PZ0.036), 7.35 (3.19–
13.82) in idiopathic, and 7.98 (5.31–10.52) in UPD7mat. Patients
with UPD7mat had signiﬁcantly lower values of IGF-I and IGFBP3 than patients with 11p15LOM (P%0.002). Conclusion: The
molecular diagnosis in SRS can be predicted based on IGFs and
IGFBP-3.

P1-P596

Functional in vitro Characterization of Two
Novel Germinal STAT3 Mutations Associated
with Short Stature, Immunodeﬁciency and
Autoimmune Disease
Mariana Gutierreza, Paula Scagliaa, Ana Keselmana, Lucia Martuccia,
Liliana Karabatasa, Sabina Domenea, Miguel Blancob,
Nora Sanguinettia, Liliana Bezrodnikc, Daniela Di Giovannic,
Soledad Caldirolac, Maria Esnaola Azcoitic, Nana-Hawa Jonesd,
Vivian Hwad, Santiago Revalee, Martin Vazqueze, Hector Jaspera,
Ashish Kumarf, Horacio Domenea
aCentro de Investigaciones Endocrinológicas ‘Dr César Bergadá’
(CEDIE) CONICET – FEI – División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina; bEndocrinologı́a,
Hospital Universitario Austral, Buenos Aires, Argentina; cInmunologı́a, Hospital de Niños Ricardo Gutiérrez, Buenos Aires, Argentina;
dDivision of Endocrinology, Cincinnati Center for Growth
Disorders, Cincinnati Children’s Hospital Medical Center, Cincinnati, Ohio, USA; eInstituto de Agrobiotecnologı́a de Rosario
(INDEAR), CONICET, Rosario, Argentina; fDivision of BM
transplantation and Immunodeﬁciency, Cincinnati Children’s
Hospital Medical Center, Cincinnati, Ohio, USA

Background: We have recently reported the molecular
diagnosis of two patients with severe growth failure associated
with a spectrum of early-onset autoimmune disease and
immunodeﬁciency. Heterozygous de novo mutations,
c.1847_1849delAAG (p.E616del) and c.1276TOC (p.C426R), in
the STAT3 gene were found. Functional in vitro studies of these
variants are presented. Objective and hypotheses: We aimed to
study the impact of p.E616del and p.C426R mutations on STAT3
activity under basal and GH- or IL-6-stimulated conditions. We
hypothesised that both variants are activating, since inactivating
STAT3 mutations are associated with hyper-IgE syndrome without
growth failure. Method: STAT3 gene variants were generated by
site-directed mutagenesis and transfected into HEK293T cells.
The effects of IL-6 (20 ng/ml) and GH (200 ng/ml) on expression,
phosphorylation and transcriptional activity of WT and mutants
STAT3 were studied using a luciferase reporter system and by
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Western Immunoblot. Results: Under basal conditions, variants
p.C426R and p.E616del, presented increased reporter activity
compared to WT-STAT3 (P!0.01). However, STAT3 mutants
were not constitutively phosphorylated. GH stimulation of STAT3
variants induced the luciferase reporter gene 2- and 4-fold for
p.E616del and p.C426R, respectively (P!0.01). Nonetheless, only
variant p.C426R showed increased transcriptional activity under
IL-6-stimulation compared to WT (P!0.05). WT-STAT3 and the
two variants were phosphorylated in response to GH and IL-6, but
phosphorylation kinetics was different for each mutant: p.C426R
exhibited delayed dephosphorylation only under GH treatment,
while p.E616del, only under IL-6-stimulation. Conclusions:
i) p.E616del and p.C426R STAT3 variants are gain-of-function
mutations since they both presented increased basal transcriptional activity; ii) While GH was able to induce the STAT3
responsive reporter vectors for both variants studied, IL-6 does not
lead to enhanced transcriptional activity for p.E616del mutant;
iii) Further studies are necessary to disclose the underlying
molecular mechanisms that mediate the effect of these STAT3
variants on IL-6 and GH action.

ALT-P1 was evaluated in a phase 1 study of korean healthy male
volunteers. Method: This phase 1, single-blinded, placebocontrolled, single-dosed, dose-escalated, randomized study was
conducted in Yonsei University of Korea. A total of 40 subjects
were enrolled and randomized to one of the ﬁve dose cohorts: 0.03,
0.06, 0.12, 0.24, and 0.35 mg/kg. In each dose cohort, six subjects
were randomized into the test cohort and 2 to the placebo group.
The mean age was 25.7G5.1 and the BMI was 22.0G1.7 kg/m2.
Results: No safety concerns were shown, including absence of
lipoatrophy and anti-drug antibodies. Also there were no drug
related severe adverse events. These results demonstrated that
ALT-P1 is both non-immunogenic and highly tolerated in healthy,
male subjects. Power modelling was adjusted to PK data analysis
of AUC and Cmax. The terminal half-life were 19.09G6.66 h
(0.12 mg/kg), 26.81G3.31 h (0.24 mg/kg), and 39.50G20.34 h
(0.35 mg/kg), respectively. Furthermore, maximal IGF-1 SDS
change from baseline of each dose were 1.74 (0.12 mg/kg), 2.05
(0.24 mg/kg) and 3.05 (0.35 mg/kg), respectively. Conclusion: In
conclusion, s.c. administration of single dose ALT-P1 to healthy
male volunteers, demonstrated not only excellent safety and
tolerability proﬁle but also increased efﬁcacy which can be injected
once per week.

P1-P597

Abstract withdrawn

P1-P599

Validation of Prediction Models for Near
Final Adult Height in Children with Idiopathic
Growth Hormone Deﬁciency Treated with
Growth Hormone for 1 Year
P1-P598

Human Phase1 Clinical Data of ALT-P1 (hGH-NexP) by
Healthy Korean Males
Sang Mee Leea, Jung-Soo Choa, Hye Shin Chungb, Min Soo Parkc,
Soon Jae Parka
aAlteogen Inc, Deajeon, Republic of Korea; bHan Nam University,
Deajeon, Republic of Korea; cYonsei University, Seoul, Republic of
Korea

Background: ALT-P1 (CJ-40002) is a long-acting recombinant growth hormone (GH) fused with NexP, which is a longacting carrier developed by Alteogen Inc. NexP is a protein
engineered recombinant alpha1 antitrypsin with further increased
in vivo half-life without a native proteinase inhibitor activity. In
non-clinical studies of cynomologus monkeys, the extended halflife of hGH-NexP has been successfully proved without side effects
in high dose as 20 mg per kg dose. Objective and hypotheses:
Currently available GH is developed as daily injections which
cause inconvenience and poor compliance for patients. ALT-P1
was developed for once-weekly administration in GH deﬁcient
adults and children. i) Safety and tolerability, ii) pharmacokinetics
and pharmacodynamics of once-weekly s.c. administration of
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Saartje Straetemansa,b, Jean De Schepperb,c, Muriel Thomasb,
Franciska Verlindeb, Raoul Roomanb
aMaastricht

University Medical Center, Maastricht,
The Netherlands; bThe Belgian Society for Pediatric Endocrinology
and Diabetology, Brussels, Belgium; cUniveristy Hospital Brussels,
Brussels, Belgium

Background: An accurate prediction of ﬁnal height after the
ﬁrst year of growth hormone (GH) treatment may help clinicians
to give parents and children more realistic expectations.
Objective and hypotheses: To validate two prediction models
(with and without max. GH peak) for near ﬁnal adult height
(nFAH) by Ranke et al. Method: Height data of 142 (93 male)
idiopathic GH deﬁcient (iGHD) children, treated with GH for at
least four consecutive years with at least one year before puberty,
who attained nFAH, were retrieved from the database of the
Belgian Society for Pediatric Endocrinology and Diabetology.
Bland Altman (BA) plots were used for validation of prediction
models. Clark error grid (CEG) analysis was performed to assess
the clinical signiﬁcance of the differences between observed and
predicted nFAH. Results: Mean duration of GH therapy was 9.6
years. Mean nFAH for boys was 169.1 cm (K1.76 SD), for girls
157.5 cm (K1.54 SD), mean nFAH minus midparental height SDS
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was K0.41, median total height gain was 1.73 S.D. In males, the
Ranke nFAH predictions were signiﬁcantly higher than the
observed nFAH (difference: 0.29 S.D. G0.66; 95% CI 0.14–0.43;
P!0.001). In females, there was no signiﬁcant difference. BA: the
means of the differences between the observed and predicted
nFAH are close, but not equal to zero. There is a proportional bias
with an overprediction for the smaller heights and an underprediction for the taller heights. We propose a small correction
equation. CEG: 56% of predicted nFAH are in zone A (!0.5 S.D.
difference from observed nFAH), 28–31% are in zone B (0.5–1 S.D.
difference), 13–16% are in zone C (O1 S.D. difference). In females,
38–40% of predicted nFAH are in zone A, 38–40% in zone B, 22%
in zone C. Conclusion: Ranke’s prediction models for nFAH after
ﬁrst-year GH therapy accurately predict nFAH in females and
overpredict nFAH in males by about 2 cm. We propose a small
correction equation that should be evaluated in a separate cohort.
These prediction models are useful for predicting nFAH after ﬁrstyear GH treatment in clinical practice.

in number of VSELs, and subsequently the number of VSELs
decreased. After six months of treatment the number of circulating
in PB VSELs was lower as compared to baseline values (PZ0.026).
The increase in VSELs number paralleled with increase in number
of circulating MSCs and EPCs, however two months shift has been
observed in case of EPCs. Finally, the number of MSCs and EPCs
become lower than before GH treatment. Conclusions: The
treatment with GH modulates the population of VSELs, MSCs and
EPCs circulating in PB. Our data suggests that: 1/VSELs respond
to GH treatment, and 2/since the therapy with GH modulates
population of VSELs, therefore it could inﬂuence life span and
organ rejuvenation.

P1-P601

A Lipid-Based System for the Oral Delivery of Growth
Hormone
P1-P600

The Inﬂuence of Recombinant Human Growth
Hormone Treatment on Very Small Embryonic/
Epiblast Like Stem Cells
Anna Wedrychowicza, Katarzyna Sielatyckab, Ewa Kubisb,
Dorota Roztoczynskaa, Jerzy B. Starzyka, Mariusz Z. Ratajczakb,c
aDepartment

of Pediatric in Krakow and Adolescent Endocrinology,
Pediatric Institute, Medical College, Jagiellonian University, Cracow,
Poland; bDepartment of Physiology, Pomeranian Medical University
in Szczecin, Szczecin, Poland; cStem Cell Institute at the James
Graham Brown Cancer Center, University of Louisville, Louisville,
Kentucky, USA

Background: Present knowledge on the effects of growth
hormone (GH) on aging and lifespan are controversial. Clinical
data indicate that normal or high levels of GH may accelerate
aging and increase the risk of cardio-vascular diseases. Very small
embryonic-like stem cells (VSELs) are a population of developmentally early stem cells residing in adult tissues, which could have
the potential role in aging and organ rejuvenation. Objective: The
aim of the study was to analyze the effect of GH treatment on
VSELs. Methods: Twenty-ﬁve patients: GH-deﬁcient (20), Turner
Syndrome (3), Prader–Willi Syndrome (2), treated with GH, mean
age 9.1G2.7 years were included in the study. The mean GH dose
was 0.27 mg/kg/week. Fasting peripheral blood samples were
taken before the administration of GH, then two-weeks, onemonth, three-months and six-months after it. Subsequently, we
evaluated by employing FACS changes in the number of small
CD133CLin-CD45-VSELs and CD34CLin-CD45-VSELs – that are
precursors of long term repopulating hematopoietic stem cells,
mesenchymal stem cells (MSCs) and endothelial progenitor cells
(EPCs). Statistical analysis was performed ANOVA. Results: The
administration of GH initially stimulated for a month an increase

55th Annual Meeting of the ESPE

Gert Frickera, Silvia Pantzea, Johannes Parmentiera, Frieder Helma,
Klaus Hartmannb, Felix Groppc
aInstitute

of Pharmacy and Molecular Biotechnology, Heidelberg,
Germany; bMedical Center of Childhood and Adolescence,
Frankfurt, Germany; cBernina Plus GmbH, München, Germany

Background: Bioavailability of peptide/protein – drugs is
extremely low after oral administration due to their instability in
the gastrointestinal tract or poor absorption. Objective and
hypotheses: Oral delivery of growth hormone and somatostatin
by adding extreme stable lipids. Method: A liposomal system
based on a combination of standard lipids and membrane
spanning tetraether lipids, which are extremely stable biomolecules. The somatostatin analogue Octreotide (Sandostatin) and
human growth hormone (hGH) were used as model drugs. The
bioavailability of Octreotide and hGH was determined after
administration of peptide loaded liposomes to rats via gavage
and of peptide alone via i.v. injection. Results: The shape of the
liposomes was characterized by freeze fracture electron
microscopy and light scattering particle size analysis showing an
average diameter of 100–150 nm. The release properties and
stability of these liposomes was studied after incubation in artiﬁcial
gastric and intestinal ﬂuids. The liposomes containing tetraether
lipids showed a signiﬁcantly increased stability compared to
standard liposomes. Further optimized by incorporation of the
liposomes into a jelly matrix generated a solid dosage form being
stable for up to 1 year, from which liposomes could be released in
the GI-tract. The absolute bioavailability of Octreotide was
increased by a factor of 25–30 after administration of tetraether
lipid liposomes, the bioavailability of hGH was increased by a
factor of 360, both resulting in therapeutically relevant plasma
concentrations. Conclusion: Formulation of peptides in tetraether
liposomes increases the bioavailability of peptidic drugs after oral
administration.
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P1-P602

Prediction of First Year Response to Growth Hormone
Treatment in Neural Network Models
Urszula Smyczynskaa, Joanna Smyczynskab, Maciej Hilczerb,c
aDepartment of Automatics and Biomedical Engineering, AGH
University of Science and Technology, Cracow, Poland; bDepartment of Endocrinology and Metabolic Diseases, Polish Mother’s
Memorial Hospital – Research Institute, Lodz, Poland; cDepartment
of Pediatric Endocrinology, Medical University of Lodz, Lodz,
Poland

Background: Accurate prediction of responsiveness to growth
hormone (GH) therapy is an important issue. The 1st year
response to treatment is regarded as signiﬁcant predictor of the
attained ﬁnal height. Neural networks are techniques of machine
learning which do not require any assumptions and preprocessing
of data, contrary to linear regression models. Objective and
hypotheses: The aim of the study was to predict height velocity
(HV) during 1st year of therapy (HV-1) in GH treated children
with isolated GH deﬁciency. Method: Our retrospective analysis
comprised data of 253 patients, age 11.5G2.8 (2.5–15) years, for
whom we tried to predict HV-1 using multilayer perceptron
(MLP) and radial basis function (RBF) neural networks. Mean HV
before treatment (HV-0) in those patients was equal to 4.2G1.3
cm/year, while during 1st year of treatment 9.6G1.9 cm/year (4.9–
17.0 cm/year). As potential predictors of HV-1 we included height
and HV-0, parental heights, IGF-I and IGFBP-3 concentrations,
chronological and bone age (BA), results of GH stimulation tests
with clonidine and glucagon, and patient’s gender. Results: Best
MLP network predicted HV-1 with mean error 1.77 cm/year in
learning data and 1.70 cm/year in testing set. It included all
predictors with exception of gender. Best RBF network was
characterized by averaged error equal to 1.76 cm/year in original
data and 1.77 cm/year in testing dataset, but it included only BA,
father’s height, result of test with glucagon and concentrations
of IGF-I and IGFBP-3. Conclusion: Models tend to reproduce
general, averaged tendencies rather than extreme values for
particular patients, thus the range of answers they produced was
narrower (e.g. for MLP network 7.4–12.4 cm/year) than in the case
of real values. Together with obtained relatively low error this
feature may allow us to use such models for identifying patients
with poor response to treatment.

P1-P603

Pediatric Phase 2 Data Demonstrate that TransCon
hGH Has an Anti-hGH Immunogenic Proﬁle that is
Comparable to Daily hGH
David Gilfoylea, Susanne Pihla, Pierre Chatelainb, Michael Beckerta
Pharma A/S, Hellerup, Denmark; bDivision of Endocrinologie Pediatrique – Hopital Mere-Enfant, University Claude
Bernard Lyon1, Lyon, France
aAscendis
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Background: TransCon hGH, is a once-weekly prodrug
releasing unmodiﬁed hGH, for the treatment of Growth Hormone
Deﬁciency (GHD) in children and adults. To date, TransCon hGH
has demonstrated comparable efﬁcacy, safety and anti-hGH
immunogenic proﬁle to daily hGH, with no occurrence of
neutralizing antibodies. Objective and hypotheses: Proteinbased therapies may be associated with generation of drug-speciﬁc
antibodies, which may impact efﬁcacy, particularly if they
neutralize the activity of the protein. Patients with neutralizing
anti-hGH antibodies may not respond to hGH therapy, and may
require initiation of IGF-I therapy to facilitate growth. As daily
hGH therapy utilizes the recombinant human protein, the
immunogenic potential is low. Sensitive anti-hGH binding and
neutralizing antibody assays have been developed, validated and
utilized to assess anti-hGH immunogenicity in a Phase 2 clinical
study of children with GHD. Method: Pre-pubertal, treatmentnaı̈ve, children with GHD (nZ53) were randomized to weekly S.C.
injections of TransCon hGH at 0.14, 0.21 and 0.30 mg hGH/kg per
week or daily S.C. injections of Genotropin at 0.21 mg hGH/kg per
week for 26 weeks. Serum samples were collected during screening,
pre-dose Weeks 1, 5 and 13 and following the last dose at Week 26.
Samples were assessed for anti-hGH binding and, if appropriate,
neutralizing antibodies. Anti-hGH binding and neutralizing
antibodies were detected in serum using validated bridging
ELISA and cell-based proliferation assays, respectively. Results:
Very low levels of treatment-emergent anti-hGH immune
response was detected in 1 subject (2.5%), which were conﬁrmed
to be non-neutralizing (0.14 mg hGH/kg per week TransCon
hGH). There was no impact on the subject’s pharmacokinetic
(TransCon hGH and hGH) or pharmacodynamic (IGF-I) proﬁles
and the subject demonstrated an annualized height velocity of
19.0 cm. Conclusion: Sustained-release TransCon hGH is
considered to have an anti-hGH immunogenic proﬁle comparable
to that of daily hGH and maintain the same safe and efﬁcacious
hGH levels in the body as currently available daily therapies.

P1-P604

The Exon3-Deleted Growth Hormone Receptor Gene
Polymorphism (d3-GHR) is Associated with Increased
Spontaneous Growth and Impaired Insulin Sensitivity
in Prepubertal Short SGA Children (NESGAS)
Mathilde Gersel Wegmanna, Rikke Beck Jensena, Ajay Thankamonyb,
Jeremy Kirkc, Malcolm Donaldsond, Sten-A Ivarssone, Olle Söderf,
Edna Rocheg, Hillary Hoeyg, David B Dungerb, Anders Juula
aDepartment of Growth and Reproduction, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark; bDepartment of
Padiatrics, University of Cambridge, Cambridge, UK; cDepartment
of Endocrinology, Birmingham Children’s Hospital, Birmingham,
UK; dDepartment of Endocrinology, Royal Hospital for Sick
Children, Glasgow, UK; eDepartment of Clinical Sciences,
University of Lund, Malmö, Sweden; fPediatric Endocrinology Unit,
Karolinska Institutet and University Hospital, Stockholm, Sweden;
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gDepartment of Pediatrics, The National Children’s Hospital,
University of Dublin, Dublin, Ireland

Background: A common polymorphism in the growth
hormone receptor gene (d3-GHR) was found to be associated
with pre- and postnatal growth and GH-induced growth. D3-GHR
was associated with glucose metabolism in adults with GHD and
acromegaly, but this has not previously been explored in children.
Objective and hypotheses: We examined the impact of the
GHR-exon-3 deletion on glucose metabolism and anthropometrics in short SGA children before and following 1 year of GH
therapy. Method: The North European Small for Gestational Age
Study (NESGAS) is a multicentre study of GH therapy in 96
(57 males) prepubertal short SGA children receiving high-dose
GH therapy (67 mg/kg per day) for 1 year. Insulin sensitivity (IS)
and disposition index (DI) were estimated from IVGTT. The
GHR-exon-3 locus was determined by simple multiplex PCR on
isolated DNA. Results: D3-GHR genotype frequencies were:
54.2% full-length (ﬂ/ﬂ), 38.5% heterozygous (ﬂ/d3) and 7.3%
homozygous (d3/d3). The d3-GHR genotype was divided into two
groups: ﬂ/ﬂ vs. ﬂ/d3 and d3/d3. Change in spontaneous height gain
from birth to baseline was signiﬁcantly higher in children carrying
the d3-allele (ﬂ/ﬂ mean (S.D.) 0.55 SDS (1.97) vs. d3-allele 0.53 SDS
(1.27), PZ0.02). Baseline glucose and c-peptide levels were
signiﬁcantly higher in children carrying the d3-allele and there
was a trend towards higher insulin levels in this group. Baseline IS
was signiﬁcantly lower in children carrying the d3-allele (ﬂ/ﬂ mean
(SD) 351% (339) vs. d3-allele 248% (182), PZ0.02), but there was
no difference in DI. Following 1 year of GH therapy the change in
IS was signiﬁcantly higher in the ﬂ/ﬂ group compared to children
carrying the d3-allele (PZ0.04). Conclusion: Short prepubertal
SGA children carrying the exon3-deleted GHR allele had lower
insulin sensitivity at baseline, but the change in IS was reduced
compared to the ﬂ/ﬂ group. Furthermore, we conﬁrmed a positive
effect on postnatal spontaneous growth.

at our observation with short stature (K3.2 SDS) and mild
microcephaly. He was born SGA and familial medical history
revealed short stature in both parents (target height K2.4 SDS).
Psychomotor development was normal. His bone age evaluated
by TW2 method was 6 years. His laboratory data excluded a GH
deﬁciency and his IGF1 levels were normal. GH treatment
(0.035 mg/Kg per die) was started, but it was interrupted after
1 year of therapy because of elevated IGF-1 levels (O95 th) and no
clinical response (K3.1 SDS). Genetic analysis of IGF1R revealed
an heterozygous deletion of exon 3; the same deletion was found in
the father (adult height K2.2 SDS) and in one of the two sisters
(born SGA; height K2 SDS; head circumference K2 SDS) of the
index case. Both affected relatives had normal psychomotor
development. Our patient started GH treatment again at a higher
dosage (0.040 mg/kg per die), with good response. Conclusions:
We expand the phenotypic knowledge of intragenic deletions of
IGF1R reporting a family with deletion of exon 3, determining a
milder phenotype without mental retardation, psychiatric features
and dysmorphisms. In fact, only a family with exon 3 deletion has
been previously described and dismorphic features, psychiatric
phenotypes and mental delay were present in all affected members.
The explanation of these differences warrant further investigation.
Moreover we conﬁrm the importance of IGF1R analysis in SGA
patients with short stature and microcephaly poor responsive to
GH treatment.

P1-P606

The Role of IGF-1R Gene Polymorphisms with Regard
to Susceptibility to Idiopathic Short Stature Risk in
the Chinese Population of Jiangxi Area
Yu Yanga, Hui Huanga, Zhen Yua, Wei Wangb, Li Yanga, Wei Huangc,
Liling Xiea
aDepartment
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A New Case of Intragenic Deletion in IGF1R with Very
Mild Phenotype
Ruggero Coppola, Caterina Luongo, Raffaella Nacca,
Marcella Sasso, Anna Grandone, Emanuele Miraglia del Giudice,
Laura Perrone
Dipartimento della Donna, del Bambino e di Chirurigia Generale e
Specialistica, Seconda Università degli Studi di Napoli, Naples, Italy

Background: IGF1R mutations are characterized by IGF-1
resistance causing impaired fetal and postnatal growth. Several
reports in children with heterozygous defects of IGF1R have
demonstrated a variable phenotype, which can be associated to
microcephaly, dismorphic features and mild developmental delay.
Case presentation: We report of an 8-years-old boy, who came
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of Endocrinology, Genetics and Metabolism, Jiangxi
Provincial Children’s Hospital, Nanchang, China; bDepartment of
Pediatrics, Ruijin Hospital, Shanghai Jiaotong University School of
Medicine, Shanghai, China; cKey Laboratory of Health and Disease
Genomics, Chinese National Human Genome Center at Shanghai,
Shanghai, China

Background: Accumulated evidence indicates that the
GH-IGF-1 pathway might be one of the crucial mechanisms of
ISS. Insulin-like growth factor-1 receptor (IGF-1R) is the effector
molecule that regulates the cascade reaction of hormone receptors
in the GH–IGF-1 axis. Objective and hypotheses: To
investigate the role of IGF-1R gene polymorphisms with regard
to susceptibility to Idiopathic short stature risk in the Chinese
population of Jiangxi area. Method: A total of 609 samples (ISSZ
295, controlZ314) from Jiangxi area were controls were enrolled
in this study. The possible associations between 46 tag SNPs and
progression risk among 295 patients were investigated using a
two-step case-control study with a discovery cohort (nZ100) and
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a validation cohort(nZ195). SNPs (rs2684788) were genotyped
using the SNaPshot Multiplex System. Results: We found that the
rs2684788 in the IGF1R gene is associated with ISS in population
of Jiangxi area among allelic model (G vs. A, ORZ1.685, 95%CIZ
1.272, 2.233, P!0.001), genotypes (GG vs. GA vs. AA, c2Z13.724,
P!0.001), dominant model (GGCGA vs. AA:ORZ1.887,
95%CIZ1.352–2.634, P!0.001). Notably, for individuals having
the rs2684788 with the GG/GA genotype, the magnitude of
increased ISS riks for lower IGF-1SDS was signiﬁcantly elevated
(P!0.004). Conclusion: The results suggested that the human
IGF1R gene SNP rs2684788 might be associated with ISS genetic
susceptibility in population of Jiangxi area, and might be
associated with ISS clinical phenotype.

P1-P607

Effects of the Addition of Metformin to
Recombinant Human GH on Bone Maturation and
Pubertal Progression in Short Children Born
Small-for-Gestational-Age
Mireia Tirado Capistros, Paula Casano Sancho, Lourdes Ibañez Toda
Hospital Sant Joan de Déu, Esplugues, Barcelona, Spain

Background: Small for gestational age (SGA) children who
experience rapid and exaggerated postnatal catch-up are prone to
develop insulin resistance and to progress faster into puberty,
resulting in a shorter ﬁnal height. Short, non-catch-up SGA
children treated with recombinant human GH (rhGH) may
present with the same sequence. In a previous controlled study
from our group performed in short SGA children, metformin –
added to rhGH therapy – improved endocrine-metabolic
parameters without modifying the reponse to rhHG. Objective
and hypotheses: To describe the effects of the addition of
metformin to rhGH in non-catch-up SGA on growth, pubertal
timing and endocrine-metabolic variables. Method: Retrospective, descriptive study in a tertiary hospital (2010–2015). Inclusion
criteria: SGA children (39.5% girls) treated with rhGH only
(nZ18; 0.035–0.04 mg/kg per day) or with rhGH plus metformin
(nZ20; 23–25 mg/kg per day) with either early puberty and/or an
advance in bone age O1 year in the previous 6 months. Results:
The results were analyzed after 28 months (12–55) on treatment,
when patients had reached Tanner III–IV stage. At baseline,
the rhGHCmetformin group had higher growth velocity in
the previous year and a more advanced bone age (P!0.05 vs the
rhGH-only subgroup). In the rhGHCmetformin subgroup, bone
age progressed less in the second and third year of follow-up in
comparison to the rhGH-only group (P!0.05). No differences in
pubertal timing, age at menarche, growth velocity or analytical
parameters were found between subgroups. Conclusion: Despite
the methodological limitations (observational, not controlled
study), these preliminary results show that in those patients with
higher growth velocity and an advanced bone age at puberty start,
metformin slows down bone maturation, without altering growth
rate. Longer follow up will ascertain whether metformin can also
modulate pubertal progression and thus improve ﬁnal height.
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Pubertal Height Gain in Females with Isolated Growth
Hormone Deﬁciency Treated with rhGH Alone or in
Combination with GnRHan
Antonis Voutetakisa, Dimitris Chiotisa, Alexandros Gryparisb,
Christina Kanaka-Gantenbeina, Catherine Dacou-Voutetakisa
aFirst

Department of Pediatrics, School of Medicine, “Aghia Sophia”
Children’s Hospital, University of Athens, Athens, Greece; bInstitute
of Preventive Medicine, Environmental and Occupational Health –
Prolepsis, Athens, Greece

Background: A signiﬁcant component of total linear growth is
height gain achieved after the initiation of puberty. Children with
Isolated GH Deﬁciency (IGHD) frequently come for evaluation
around the peripubertal stage. Therefore, increasing pubertal
height gain in IGHD children entering puberty with a relatively
low height is important. Researchers have tried to assess
effectiveness of treatment in such patients based on various key
measurements and a variety of end-points. Objective and
hypotheses: To compare the effect of rhGH with or without
the use of a GnRHan based on the height gained from puberty
initiation (Breast Tanner II) to ﬁnal height in girls with IGHD.
Method: We retrospectively analysed pertinent data of females
with IGHD receiving either rhGH alone (nZ17) or rhGH and
GnRH (nZ16). Twenty females with normal growth served as
controls. None of the participants had health problems (other than
IGHD for patients) that could affect growth potentials. Kruskal–
Wallis test used for statistical comparison. Results: Pubertal
Height gain in girls who received rhGH alone did not differ from
controls (21.74G3.11 vs 20.4G3.93 cm, PZ0.21) whereas
Pubertal Height gain (28.44G4.76 cm) of girls that received
both rhGH and GnRHan was signiﬁcantly higher than both
controls and girls receiving rhGH alone (P!0.001 for both).
Conclusion: It seems that with rhGH treatment, pubertal gain
expected for children with normal growth is achieved. Although
groups are not matched for all major parameters, combined rhGH
and GnRH treatment seems to signiﬁcantly increase pubertal gain
compared to either normal girls or IGHD girls treated only with
rhGH.

P1-P609

Cognitive Abilities and Academic Achievement
Among Youths with Short Stature Receiving Growth
Hormone Therapy
Carlos Yegueza,b, Melissa Gardnerb, David Sandbergb
aDepartment of Psychiatry, University of Michigan, Ann Arbor,
Michigan, USA; bChild Health Evaluation And Research Unit,
University of Michigan, Ann Arbor, Michigan, USA

Background: Reports suggest that youths with short stature
(SS) exhibit academic under-achievement relative to cognitive
aptitude and GH treatment diminishes the difference. However,
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interpretation of this achievement-aptitude discrepancy is confounded by the use of achievement and intelligence tests normed
in different samples. Objective and hypotheses: To assess
whether reports of academic underachievement in SS samples are
partially attributable to choice of tests and whether beneﬁts of GH
could be demonstrated using a co-normed psychometric battery.
We hypothesized that the achievement-aptitude discrepancy and
putative beneﬁt of GH would be diminished through assessment
using a co-normed battery (Woodcock–Johnson Battery-Revised;
 10:2 years, 64.2% male)
WJ-R). Method: Sixty-nine youths (xZ
with SS prior to initiating GH and 54 untreated average height
 9:87 years, 48.3% male) participated. WJ-R
(AH) youths (xZ
testing occurred at baseline and at 1 year. Participants completed
the WJ-R Cognitive Ability tests, yielding a Broad Cognitive
Ability (BCA) score and domain-speciﬁc academic skills tests.
Results: Baseline – Compared with population norms, SS youth
scored lower on BCA and 2 academic domains. SS youth also
‘overachieved’ relative to their BCA in three domains. 1-Year
Follow-Up – Mean BCA in the SS group was no longer below
population norms; two academic skill scores remained below
norms. Paired t-tests showed ‘underachievement’ in one domain.
Comparison with AH – AH youth scored signiﬁcantly higher than
norms on BCA and the majority of academic domains. Paired
t-tests showed evidence of both over- and under-achievement at
baseline and follow-up. Conclusion: Signiﬁcant effects for the SS
sample challenge prior research (i.e., overachievement vs underachievement), and it remains open whether these differences are
clinically meaningful as all scores were G1 S.D. of norms. The fact
that the AH comparison group did not follow the pattern observed
in the GH-treated SS group suggests that observed changes are not
due to maturation or practice effects.

P1-P610

One Year Use of Anastrazole Improves the Predicted
Adult Height of Male Adolescents with and without
Associated GH Therapy
Renata Machado Pinto, Macks Wendhell Gonçalves

(P!0,001). For the ‘ØGH’ group, the increase in PAH after 1
year was C3.1 cm comparing to TH (PZ0.06) and C6.2 cm for
Basal PAH (P!0.002) Table 1. Conclusion: One year use of
anatrazole in boys with short PAH can improve PAH in ‘GH’ and
‘ØGH’ groups. The complete follow up until adulthood will
determine if this increase in PAH will reﬂect in better ﬁnal adult
height.
Table 1. Comparison of TH with basal and one year PAH (cm).
Group

TH (cm)

‘ØGH’
‘GH’
Total

173.7G4.39
171.48G4.48
172.28G4.50

Basal PAH (cm) 1 year PAH (cm)
170.62G3.9
168.77G4.1
169.43G4.06

176.8G3.89
175.11G4.46
175.71G4.27

P*
0.003
!0.001
!0.001

P1-P611

IGFALS Gene Deletion in a Family with Short Stature
Belma Haliloglua, Monique Losekootb, Avni Kayaa, Jan-Marteen Witb
aPediatric Endocrinology Department, Diyarbakir Child Health
Hospital, Diyarbakir, Turkey; bPediatric Endocrinology and Growth
Department, Leiden University Medical Center, Leiden,
The Netherlands

Background: ALS deﬁciency is characterized by mild short
stature, delayed puberty, low serum IGF1, low serum IGFBP3 and
undetectable serum ALS levels. Case: A 11.3 years old boy
presented with short stature. He was born at term to
consanguineous parents and the birth weight was unknown. On
physical examination, his height and weight were 130.5 cm
(K2.33 SDS) and 25.2 kg (K2.36 SDS) and he was prepubertal.
The routine laboratory tests were normal, IGF1 level was very low
and bone age was delayed (9 years). Since peak GH level in
clonidine test was 10.3, IGF generation test was performed and
unresponsive to GH (before IGF1:37,IGFBP3:!500, after
IGF1:39,IGFBP3:!500). In light of this information, ALS
deﬁciency was thought and the family members were checked

Federal University of Goiás, Goiânia/Goiás, Brazil

Background: Estrogen is an essential regulator of bone
maturation, growth plate fusion, and cessation of longitudinal
growth. Aromatase inhibitors (AI) block the conversion of
androgens to estrogens, and can be used to delay bone maturation
in males. Objective and hypotheses: We sought to determine
whether the blockage of estrogen biosynthesis due to the use of the
AI Anastrazole increases the Predicted Adult Height (PAH) in
boys with short stature. Method: Twenty-eight boys (13.6 years),
used oral Anastrazole 1 mg/day for 1 year. Eighteen received GH
therapy (‘GH’ group) and 10 did not (‘ØGH’ group). PAH was
calculated based on Bayley/Pinneau formula. Results: Basal PAH
was statistically below the TH (K2.9 cm, PZ0.008), and after 1
year of treatment with Anastrazole it was above the TH (C3.4 cm,
PZ0.008) and above the Basal PAH (C6.3 cm, P!0.001). For the
‘GH’ group the increase in PAH after 1 year was C3.6 cm
comparing to TH (PZ0.01) and C6.3 cm for Basal PAH
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Figure The pedigree of family and clinical/laboratory findings of the
cases.
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(Figure). The short siblings had low IGF1-IGFBP3 levels. IGFALS
gene analysis identiﬁed a homozygous c.1477del (p.Arg493fs)
deletion in the index case and short siblings. Also, his short
cousins were checked and they had same deletion in IGFALS gene.
Conclusion: Since, patients with ALS deﬁciency have mild short
stature and heterozygous parents have low-normal height, these
patients can be diagnosed as familial short stature. Therefore, the
physician should be careful at differential diagnosis of short
stature.

children with GHD. A Phase 3 study of 3.5 mg/kg twice-monthly
somavaratan using the eDiary to monitor treatment adherence is
ongoing (NCT02339090).

P1-P613

Glucose Dysregulation in Children with Growth
Hormone Deﬁciency (GHD), Turner Syndrome (TS)
or Born Small for Gestational Age (SGA) Treated
with GH: A Report from the NordiNet International
Outcome Study (IOS)
P1-P612

Adherence with Twice-Monthly, At-Home Dosing
Schedule of Somavaratan (VRS-317) Long-Acting
Growth Hormone Treatment in Children with Growth
Hormone Deﬁciency (GHD) (NCT02068521)
Eric Humphrissa, F. Naureen Sheikha, Morgan Seamanb, David Ngb,
George Brighta
aVersartis,

Inc., Menlo Park, CA, USA; bResearchPoint Global,
Austin, TX, USA

Background: Treatment adherence to daily subcutaneous
rhGH is a burden for GHD patients, with noncompliance reported
in up to 77% of patients and signiﬁcantly associated with reduced
efﬁcacy (Rosenfeld Endocr Pract 2008; Cutﬁeld PLoS One 2011).
Somavaratan, a novel rhGH fusion protein with t1/2 O100 h,
demonstrated clinically meaningful improvements in height
velocity and IGF-I in prepubertal children with GH deﬁciency
(GHD) in a multicenter, randomized, Phase 1b/2a study (Moore
JCEM 2016). Objective and hypotheses: To evaluate treatment
adherence to at-home dosing of twice-monthly dosing schedule of
somavaratan in an ongoing, long-term extension study. Method:
64 subjects were initially randomized to weekly, twice-monthly,
and monthly dosing groups for total dose of 5.0 mg/kg per month
for 6 months. Sixty subjects enrolled in an extension study; all
transitioned to somavaratan 3.5 mg/kg twice-monthly by the start
of the 2nd treatment year, based on growth and IGF-I responses
observed in the ﬁrst 6-12 months of treatment. During the
extension study, injections were administered at home by
caregivers. Treatment adherence was reported by caregivers
using an electronic patient-reported outcome diary (eDiary;
Bracket, Inc.). Results: Mean age at baseline was 7.5G2.3, 8.0G
2.4 and 8.0G2.5 for the weekly, twice-monthly, and monthly
dosing groups; mean age for subjects enrolled in the extension
study was 8.3G2.4 (Day 1). With at-home dosing facilitated with
an eDiary system during the initial 18 months and over 1600 doses
administered, dosing adherence was 99.6% and injection
adherence was 99.4%. Data on dosing and injection adherence
during Year 2 will be presented. Conclusion: With nearly 100%
dosing adherence using the eDiary and the Phase 3 dosing
schedule for somavaratan, we present evidence that long-acting
rhGH has the potential to improve long-term adherence in
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Primoz Kotnika, Tilman Rohrerb, Birgitte Tønnes Pedersenc,
Efﬁe Pournarad, Henrik Christesene
aUniversity of Ljubljana, Ljubljana, Slovenia; bUniversität des
Saarlandes, Homburg/Saar, Germany; cNovo Nordisk A/S, Søborg,
Denmark; dNovo Nordisk Health Care AG, Zurich, Switzerland;
eUniversity of Southern Denmark, Odense, Denmark

Background: The prevalence of glucose dysregulation in
children treated with GH is not well established. Objective and
hypotheses: To evaluate the prevalence of glucose dysregulation
in children with growth disorders (GH deﬁciency (GHD), Turner
syndrome (TS), small for gestational age (SGA)) treated with GH
(Norditropin, Novo Nordisk) enrolled in NordiNet International
Outcome Study (IOS) (NCT00960128), a non-interventional
study evaluating safety and effectiveness of Norditropin in clinical
practice. Method: Diabetes was identiﬁed based on reports of:
clinical diagnosis; diabetes reported as an adverse event; treatment
with antidiabetic medication. A subgroup of 1659 children without
diabetes at baseline was evaluated for DHbA1c (2-year change).
Data are mean (s.d.). Results: Diabetes prevalence in NordiNet
IOS was 0.34% (45/13,134 patients): Type 1: nZ29 (nZreported
before/after GH): (GHD, nZ15/3; TS, nZ4/2; SGA nZ4/1); Type
2: nZ10 (GHD, nZ4/3; TS, nZ0/1; SGA, nZ0/2). Unspeciﬁed
diabetes: nZ6 (GHD, nZ2/2, SGA, nZ2/0). In the subgroup
analysis (GHD, nZ915; TS, nZ191; SGA, nZ553) children born
SGA were younger (7.7 (3.2) years) and leaner (BMI SDS, –1.06
(1.24)) than children with GHD (9.8 (3.8) years; BMI SDS, –0.21
(1.34)) or TS (8.4 (3.6) years, BMI SDS, 0.33 (1.08)). Mean GH
dose (mg/kg per day) over 2 years was lower in GHD, 32.6 (8.3),
and higher in TS, 45.0 (10.5) and SGA, 38.6 (10.4). Two patients
(GHD, nZ1; SGA, nZ1) with normal baseline HbA1c (!5.7%)
developed type 2 diabetes, and two patients (GHD, nZ1; SGA,
nZ1) had HbA1c O6.5% at year 2. Mean DHbA1c was 0.08(0.36)%
for SGA, 0.06(0.46)% for GHD and 0.05(0.55)% for TS. The
proportion of patients with an increase in HbA1c from normal
(!5.7%) to prediabetes/high-normal (5.7%–6.5%)) at 2 years was
12.2%, 10.6% and 6.5% for GHD, SGA and TS, respectively.
Conclusion: With this report we present the prevalence of glucose
dysregulation in children with growth disorders before and after
short-term GH treatment. These ﬁndings warrant further analysis
and comparison to measures within population-based diabetes
studies.
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P1-P614

Serum a-Klotho Levels are not Informative for the
Evaluation of GH Secretion in Short Children
Heba Elsedfya, Cristina Meazzab, Giorgio Radettic, Randa I. Khalafa,
Sara Paganib, Nicodemo Sessad, Riccardo Albertinid, Anna Maria De
Stefanoe, Antonella Navarrae, Fiorenzo Lupif, Mohamed El Kholya,
Mauro Bozzolab
aPaediatrics

Department, Ain Shams University, Cairo, Egypt;
and Adolescent Unit, Internal Medicine and Therapeutics Department, University of Pavia, Fondazione IRCCS
Policlinico San Matteo, Pavia, Italy; cMarienklinik, Bolzano, Italy;
dLaboratory of Clinical Chemistry Fondazione IRCCS Policlinico
San Matteo, Pavia, Italy; eIRCCS Fondazione Salvatore Maugeri,
Pavia, Italy; fOspedale Regionale di Bolzano, Bolzano, Italy
bPaediatric

Background: a-klotho is a transmembrane protein which can
be cleaved and act as a circulating hormone. Since low a-klotho
levels were found in organic GH deﬁciency (GHD) and high levels
in acromegaly, an interaction between a-klotho, GH and linear
growth has been suggested. Objective and hypotheses: We
investigated the role of a-klotho protein as a reliable marker of GH
secretion in short children and the factors inﬂuencing its secretion.
For this purpose, we used the pegvisomant-primed GH
stimulation test, since pegvisomant acts as enhancer of GH
secretion. Method: We enrolled 20 Egyptian short children with
reduced GH secretion (GH peak !10 ng/ml) after two pharmacological stimuli (clonidine and insulin tolerance test) and 20
subjects with normal GH secretion. Then, pegvisomant was
injected subcutaneously and after three days a GH stimulation test
(insulin tolerance test) was performed. The baseline samples
obtained before and after pegvisomant were used for measuring
IGF-I and a-klotho. a-klotho levels were measured by an ELISA
assay, IGF-I and GH levels were determined by a chemiluminescent assay which has no cross-reaction with pegvisomant.
Results: a-klotho basal levels were not signiﬁcantly different
between GHD and non-GHD children. After pegvisomant
priming, a reduction in IGF-I and a-klotho levels was found in
both groups. Furthermore, a-klotho basal levels signiﬁcantly
correlated with IGF-I levels in both groups and with the area under
the curve of GH secretion (GH-AUC) only in non-GHD subjects.
In these children, the reduction of a-klotho depends on the basal
a-klotho and IGF-I levels and on the reduction of IGF-I but not on
GH-AUC. On the contrary, in GHD children, the correlation with
basal a-klotho levels was no longer signiﬁcant after adjusting for
BMI. Conclusion: In conclusion, IGF-I and the nutritional status
have a role in the regulation of circulating a-klotho. Therefore,
a-klotho is not a reliable biomarker for GH secretion in children.

P1-P615

Immunogenicity Results of Once-Weekly
Administration of CTP-Modiﬁed Human Growth
Hormone (MOD-4023): A Phase 2 Study in Children
with Growth Hormone Deﬁciency
Michal Jaron Mendelson, Ahuva Bar-Ilan, Oren Hershkovitz, Gili Hart
OPKO Biologics, Nes Ziona, Israel
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Background: CTP-modiﬁed hGH (MOD-4023) has been
developed for once weekly administration in GH deﬁcient (GHD)
adults and children. Immunogenicity samples of once-weekly s.c.
administration of MOD-4023 were detected for the presence of
binding and neutralizing anti-MOD-4023 Ab’s in pediatric Phase 2
study. Objective and hypotheses: During the ﬁrst year of the
study, 53 pre-pubertal GHD children were treated with onceweekly s.c. injections of one of three MOD-4023 doses (42
subjects) vs. daily hGH (11 subjects). Serum samples for
immunogenicity analysis were collected at pre-dose, and after
6 and 12 months of MOD-4023/hGH treatment, using the ADA
and neutralizing Ab’s methods for detection. Method: First, each
sample was analyzed in screen format. Samples reactive for antiMOD-4023 Ab’s were conﬁrmed for MOD-4023 in speciﬁcity
format. Samples conﬁrmed positive for anti-MOD-4023 binding
Ab’s, were titered and analyzed for hGH and CTP speciﬁcity
format, as well as anti-MOD-4023 and anti-hGH neutralizing Ab’s
using cell-based assays. Results: Immunogenicity data for the ﬁrst
year of Phase 2 in GHD pediatric population present low titers of
non-neutralized anti-MOD-4023 Abs at a similar incidence rate as
Genotropin; No Ab related AE’s were reported during the study.
Conclusion: Qualitative methods were validated to detect whether
binding as well as neutralizing Ab’s were developed after once
weekly administration of MOD-4023 compared to daily hGH
treatment. During the ﬁrst 12 months of the Phase 2 study in GHD
pediatric population, along with previous Phase 2 data in GHD
adults, MOD-4023 demonstrated promising immunogenicity
proﬁle, with no detection of binding Ab to the CTP moiety nor
neutralizing Ab to the drug. The data afﬁrms MOD-4023 has the
potential provide promising safety outcome when injected on
weekly basis.

P1-P616

Serum IGF-I, IGFBP-3 and Als Concentrations and
Physical Performance in Young Swimers During a
Training Season
Hugo Tourinho Filhob, Marcela Piresa, E F Puggiab, M Papotib,
R Barbierib, Carlos Martinelli Jr a
aSchool of Medicine of Ribeirao Preto, Ribeirao Preto, Sao Paulo,
Brazil; bSchool of Physical Education and Sports of Ribeirao Preto,
Ribeirao Preto, Sao Paulo, Brazil

Background: Exercise programs are related to the anabolic
function of GH/IGF-I axis. Objective and hypotheses: To
analyse IGF-I, IGFBP-3 and ALS serum concentrations in
adolescent swimmers at different stages of training season, and
compare them with physical performance and body composition.
Method: Nine male athletes, aged 16–19 years, who trained
regularly throughout the season, were studied. IGF-I, IGFBP-3 and
ALS were recorded before and after standardized training sessions
during different stages of a training season (extensive, intensive,
tapering). Aerobic endurance in freestyle, anaerobic ﬁtness in tied
swimming (Peak Force and Average Force), weight, fat-percentage
and lean body mass were analysed at the different stages of
training. Results: IGF-I was sensitive to the acute and chronic
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effects of training, exhibiting biphasic behaviour throughout the
season. Catabolic phase was characterized by reduction in IGF-I
levels during the intensive stage (DIGF-I: K43G47 ng/ml;
P!0.05) while anabolic phase was marked by an increase in
post-training serum IGF-I levels during the tapering stage
following similar basal concentrations at the different stages of
training (319G40, 298G36 and 359G94 ng/ml; P!0.05). IGFBP3 was sensitive to the chronic effects, with reduction in posttraining serum levels during the intensive stage and an increase
during the tapering stage (4.7G0.7, 4.6G0.4 and 5.0G0.7 mg/l;
P!0.05). No difference (PO0.05) was observed between pre-/
post-training IGFBP-3 levels (DIGFBP-3) at the different stages.
ALS remained unchanged throughout the season. Peak Force
(25.0G6.3, 24.2G5.7 and 28.5G6.5N; P!0.05) and Average
Force (10.3G3.6, 8.8G1.8 and 14.7G1.8N; P!0.05) followed
IGF-I and IGFBP-3 variations, with a decrease during the intensive
stage and an increase during the tapering stage (P!0.05). Body
composition and cardiorespiratory condition did not change
throughout the season. Conclusion: Serum IGF-I and IGFPB-3
concentrations have proven to be sensitive markers of training
status and, thus, may be used as guide for the challenging task of
modulating training intensity in young athletes.

P1-P617

The Blood Antioxidant System in Adult Growth
Hormone Deﬁcient Patients after Concluded
Childhood Growth Hormone Therapy
Maria Vorontsovaa, Maria Pankratovaa, Alexander Yusipovichb,
Baizhumanov Adilb, Tatyana Shiryaevaa, Elena Nagaevaa,
Maximov Georgiyb, Valentina Peterkovaa
aEndocrinology Research Centre, Moscow, Russia; bMoscow State
University, Moscow, Russia

Background: The antioxidant system that protects tissues
from damaging oxidation processes is a universal indicator for
metabolic balance. It is known that GH deﬁciency (GHD) is
associated with a high risk of developing metabolic disorders.
Objective and hypotheses: The aim of this study was to
examine the effects of inadequate GH secretion on the markers of
the blood antioxidant system in adult GHD patients. Method:
The study included ten adult patients aged 18–26 years, median
age 23 years, with a conﬁrmed diagnosis of GHD since childhood.
All patients received hormone therapy in childhood to achieve
target height and/or closing of growth plate zones. All of the
patients had not received metabolic therapy with GH after the
closure of growth plate zones. 15 healthy adult volunteers were
included in the control group, aged 22–35 years, median age 26
years. The blood antioxidant system was examined using
superoxide dismutase (SOD) and catalase activities; ceruloplasmin
(CP) concentrations; total antioxidant capacity (TAC) of plasma;
non-protein thiol, and thiobarbituric acid reactive substances
(TBARS) levels. Results: Elevated TBARS and CP levels (median
5.02 vs 3.15 nMol/ml, 558 vs 387 mkg/ml, correspondingly) in
GHD patients vs. healthy subjects was observed. Raised SOD
activity in GHD patients (13.4 vs 21.4 a.u./g Hb) was also shown.
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The present work has demonstrated that parameters of the blood
antioxidant system are impaired in adult GHD patients with
interrupted GH treatment after having reached target height,
which is indicated by oxidative stress development.

P1-P618

Design and Clinical Development of TransCon Growth
Hormone for Growth Hormone Deﬁciency (GHD)
Michael Beckerta, David Gilfoylea, Jan Møller Mikkelsenb,
Grethe Rasmussena, Harald Rauc, Kennett Sprogøeb
aAscendis Pharma A/S, Hellerup, Denmark; bAscendis Pharma, Inc.,
Palo Alto, USA; cAscendis Pharma GmbH, Heidelberg, Germany

Background: TransCon GH is designed as a once-weekly
sustained-release prodrug of recombinant human GH (hGH,
somatropin). Based on the inert TransCon prodrug technology
unmodiﬁed native hGH is released with a Cmax and AUC
comparable to daily therapy. TransCon GH leverages the known
pharmacology of daily hGH and is being developed for the
treatment of GH deﬁciency (GHD) in children and adults.
Objective and hypotheses: Develop a safe and efﬁcacious
sustained-release hGH resulting in both hGH and IGF-I serum
concentrations within the therapeutic range, leveraging the safety,
efﬁcacy, tolerability and immunogenicity of daily hGH, which have
been established over decades of use. Method: Within the
TransCon GH development program a Healthy Volunteer (HV)
Phase 1 and two Phase 2 studies in adults and children with GHD
were conducted. Daily hGH as comparator was included in those
clinical trials to enable comparison of hGH, IGF-I levels and
predict auxology in the Phase 2 paediatric trial. Results: TransCon
GH was shown in HVs and GHD adults and children to be safe
and well tolerated; generate predictable and dose dependent serum
peak levels and overall exposure (AUC) within the therapeutic
range of both GH and IGF-I, and in children to provide
comparable height velocity to daily hGH. Immunogenicity was
low and comparable to daily hGH, and no neutralizing antibodies
have been observed. Conclusion: To date, TransCon GH has
demonstrated efﬁcacy and safety comparable to that observed with
daily hGH. Injection site reactions were generally mild and similar to
daily hGH injections, with no nodule formation or lipoatrophy
noted. The completed clinical studies supports Phase 3 development.

P1-P619

Mutations in PROP1 Gene in Combination with
47,XYY Karyotype: Case Report
Maria Pankratova, Diliara Gubaeva, Maria Kareva,
Anatoly Tiulpakov, Valentina Peterkova
Endocrinology Research Centre, Moscow, Russia

Background: Mutations in PROP1 gene are the most common
known genetic cause of multiple pituritary hormone deﬁciency. It
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is characterized by somatolactotroph, thyrotroph, gonadotroph
and sometimes corticotroph deﬁciencies and pituitary hyper- or
hypoplasia. The karyotype 47,XYY occurrs in 1 in every 1000 live
male birth. Some studies report that the phenotype of XYY
syndrome includes tall stature, behavioral problems and low
fertility. Objective and hypotheses: To present the ﬁrst reported
case of PROP1 mutation and XYY syndrome in one patient.
Method: We describe the clinical case of 7-year-old boy with short
stature and hypothyroidism. Results: The boy was born at term
from unrelated healthy parents. His birth length and weight were
53 cm and 3950 g respectively. The patient complained about
short stature at 2 years old (SDSZK2.75). Karyotype was
performed at 5 years old, abnormal chromosome test was received
(47,XYY). Very low height (SDS K5.2), overweight (SDS C1.3),
dry skin and pastosity were found at physical examinations at
7 years old. Laboratory results showed low level of free T4
(7.0 pmol/l), normal levels of TSH (1.1 mIU/l), cortisol
(537 nmol/l) and prolactin (307 mIU/l), low levels of IGF1
(3 ng/ml). Brain MRI showed anterior pituitary hyperplasia.
Genetic analysis revealed compound heterozygous mutations in
the PROP1 gene (c.150delA and c.301_302delAG). The boy was
started on growth hormone and levothyroxin therapy. No clinical
signs of XYY syndrome were found. Conclusion: The unique
combination of mutation in PROP1 gene and 47,XYY karyotype
was observed. Further monitoring of the patient is required in
order to detect possible abnormalities.

controls. Results: Patients with combined T1DM and GHD were
older at start of GH treatment (median age at start of therapy 10.2
years (S.D. 3.13) compared to 8.42 years (S.D. 3.46) in controls,
although statistically not signiﬁcant, PZ0.14). Height SDS
corrected for mid-parental height SDS at start of treatment was
not different between the two groups (K1.62 vs K1.61, PZ0.80).
There was also no signiﬁcant difference in mean GH dosage
(0.24 mg/kg per week vs 0.20 mg/kg per week, PZ0.09). First year
catch-up growth in prepubertal children was comparable within
the two patient groups, median ﬁrst treatment year height velocity
7.54 cm/year (S.D. 3.11) in children with T1DM and GHD
compared to 8.35 cm/year (S.D. 2.54) in controls, PZ0.38. Median
height SDS of children with T1DM and GH deﬁciency improved
from K2.62 (mean K2.58, S.D. 1.04) to K1.88 (mean K1.90,
S.D. 1.11). Conclusion: In KIGS database prepubertal children with
T1DM and GH deﬁciency were treated with adequate GH dosage
and demonstrated regular catch-up growth. Therefore taken
together with previous data, GH treatment is safe and effective.

P1-P621

Final Height after Growth Hormone Treatment in
Children with Chronic Renal Failure
Antonella Lonerob, Carla Bizzarria, Maurizio Delvecchiob,
Francesco Emmac, Luca Dello Strologoc, Marco Cappaa

P1-P620

Efﬁcacy of Growth Hormone Treatment in Patients
with Type 1 Diabetes Mellitus and Growth Hormone
Deﬁciency
Walter Bonﬁga,b, Anders Lindbergc, Wayne Cutﬁeldd, David Dungere,
Cecilia Camacho-Hübnerf, Reinhard W Hollg
aDepartment of Pediatrics, Klinikum Wels-Grieskirchen, Wels,
Austria; bDepartment of Pediatrics, Technical University München,
Munich, Germany; cPﬁzer Health AB, Sollentuna, Sweden; dLiggins
Institute, University of Auckland, Auckland, New Zealand;
eDepartment of Paediatrics, University of Cambridge, Cambridge,
UK; fPﬁzer. Inc., Endocrine Care, New York, USA; gInstitute of
Epidemiology and Medical Biometry, University of Ulm, Ulm,
Germany

Background: The combination of type 1 diabetes mellitus
(T1DM) and GH deﬁciency is uncommon. In a previous study (1)
we found that in children with T1DM and GHD with adequate
adaptation of insulin dosage, the metabolic control of T1DM did
not worsen during GH treatment. However, decreased catch-up
growth was observed and no data on GH dose was available.
Objective: To analyse ﬁrst year treatment growth response and
GH dosage in prepubertal patients with T1DM and GHD.
Patients and method: A total of 69 patients with T1DM and
GHD treated with GH have been documented in KIGS (Pﬁzer
International Growth Database). Of these, 24 patients were
prepubertal and were included in this analysis. Of 30 570 GHD
patients without T1DM, 15 024 were prepubertal and served as
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aUnit of Endocrinology and Diabetes, Bambino Gesù Children’s
Hospital, Rome, Italy; bDepartment of Biomedical Sciences and
Human Oncology, Pediatrics Unit, University of Bari A. Moro, Bari,
Italy; cDivision of Nephrology and Dialysis, Bambino Gesù
Children’s Hospital, Rome, Italy

Background: Growth retardation is seen in about 30% of
children with chronic renal failure (CRF). Under-nutrition,
anaemia, secondary hyperparathyroidism, acidosis, corticosteroid
therapy and abnormalities in the GH/insulin like growth factor
system have been implicated. Recombinant GH (rGH) therapy is
recommended in children showing failure to maintain a normal
height velocity despite optimized primary treatments. Objective
and hypotheses: It has been demonstrated that rGH treatment
stimulates growth in short children with CRF. However, the extent
to which this therapy improves ﬁnal height (FH) has not been
clearly deﬁned. Method: We followed, from CRF diagnosis until
FH, 53 children with height velocity (HV) !25th percentile, who
were treated with rGH (mean duration of rGH treatment: 5.6G2.1
years). Anthropometric parameters were compared with those of
a matched group of 30 children with CRF who did not receive
rGH therapy because HV was not !25th percentile, or due to
contraindications to therapy or refusal of parents. Seventy-one
children (85%) underwent renal transplantation during follow up.
Results: The cumulative height SDS gain in rGH-treated patients
was 0.33G0.8. FH SDS and target adjusted FH SDS were not
signiﬁcantly different in rGH treated and control patients.
Multivariate analysis showed that rGH therapy and its duration
did not affect FH, whereas height SDS at the start of rGH
treatment, transplantation and target height SDS positively
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FH SDS
Target adjusted FH SDS
Age at transplantation
(years)

rGH-treated
patients
K1.32G1.2
K0.93G1.1
12.5G4.1

Untreated
patients
K1.04G1.2
K0.72G1.4
12.7G4.9

P
0.34
0.21
0.63

inﬂuenced FH and target adjusted FH SDS (P!0.001). Conclusion: rGH-treated patients with HV!25th centile reached a
FH not signiﬁcantly different from that of untreated patient, but
probably our rGH-treated children had a more severe clinical
phenotype than untreated controls. Current guidelines recommend rGH therapy in all children with CRF and growth
retardation, making unfeasible to design a case-control study with
a homogeneous untreated population. The comparison with
matched untreated historical controls could help to clarify the
effect of rGH on FH.

whereas total carotenoid level did not signiﬁcantly differ. However,
content of lutein and cryptoxanthin were signiﬁcantly lower in
GHD children than in control group (2.4 vs 13.5 and 5.0 vs 13.7%,
respectively), in contrast to lycopenes and a- and b-carotene (5.6
vs 8.0 and 22.2 vs 28.9%, respectively). At the same time the
percentage of undeﬁned substances in GHD children increases
(52.9 vs 20.9%). Conclusion: We observed a mild oxidative stress
and the altered lipid proﬁle in GHD children. Very likely
carotenoids protect the lipoproteins from oxidation, which change
their composition.

P1-P623

Autosomal Dominant Growth Hormone Deﬁciency
due to a Novel Mutation in the gh1 Gene
Christine Ternanda, Harry Gaob, Bradley Millerc
aChildren’s

P1-P622

Major Plasma Carotenoids Levels in Growth Hormone
Deﬁcient Children
Maria Pankratovaa, Alexander Yusipovichb, Maria Vorontsovaa,
Adil Baizhumanovb, Alexander Cherkashinb, Tatiana Shiryaevaa,
Alexei Solovchenkob, Valentina Peterkovaa
aEndocrinology Research Centre, Moscow, Russia; bMoscow State
University, Faculty of Biology, Moscow, Russia

Background: Carotenoids are potent antioxidants that affect
many different metabolic processes. In plasma, carotenoids are
transported with lipoproteins. Growth hormone deﬁciency (GHD)
is known to induce oxidative stress and deterioration in the lipid
proﬁle, which can change the level and composition of
carotenoids. Particularly interesting to measure these parameters
in GHD children. Objective and hypotheses: The aim of this
study is to examine the amount and percentage of main plasma
carotenoids in prepubertal treatment-naive GHD children.
Method: The 13 prepubertal treatment-naive children (two
girls, 11 boys; aged 3.5–12.0 years; median 8.0 years) with GHD
and seven prepubertal health children (seven boys; aged 6–11
years; median 9.3 years) were included in the study. The levels of
total carotenoids, lutein (with zeaxanthin), various forms of
lycopene, cryptoxanthin, and a- and b-carotene were measured
using HPLC. Total cholesterol (TC), low density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol (HDLC), and triglycerides (TG) were measured. Activity of antioxidant
system was also examined by thiobarbituric acid reactive
substances (TBARS), ceruloplasmin and total antioxidant capacity
(TAC). Results: The level of TBARS, TC and LDL-C in GHD
children was higher than in healthy children (median 5.6 vs
3.8 mM/l, 4.00 vs 4.37 and 2.40 vs 2.70 mM/l, respectively),
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Hospitals and Clinics of Minnesota, Minneapolis,
Minnesota, USA; bFulgent Diagnostics, Temple City, California,
USA; cUniversity of Minnesota Masonic Children’s Hospital,
Minneapolis, Minnesota, USA

Background: Familial growth hormone deﬁciency (GHD)
with an autosomal dominant inheritance pattern (isolated GHD
type II) due to multiple different mutations in the GH1 gene have
been described. Objective and hypotheses: Describe the clinical
characteristics and mutation analysis of affected individuals in a
family with growth hormone deﬁciency inherited in an autosomal
dominant pattern. Method: Medical record review. Results:
GHD was ﬁrst identiﬁed in the female proband at 6 years 1 month,
Height SDS – 3.21 with a peak stimulated GH of 4.9 ng/ml. GHD
was subsequently identiﬁed in her female sibling (6 years 0 month,
Ht SDS – 1.67, peak GH 2.9 ng/ml) and female maternal halfsibling (3 years 1 month, Ht SDS – 1.68, peak GH 6.6 ng/ml). The
mother had previously been diagnosed with GHD at age 7 years.
Due to the family history, sequencing of the GH1 gene was
performed and identiﬁed a heterozygous change in the gh1 gene
(c.178GOA) resulting change in the GH protein (p.Ala60Thr) in
all four affected individuals. This genetic variant has not been
recorded in the Broad ExAc dataset representing O60,000
children without severe childhood onset disease. This amino
acid is weakly conserved. The amino acid change is not predicted
to cause a signiﬁcant structural change in the protein. However
heterozygous mutation of the gene leading to changes in the
adjacent amino acid (P59), lead to a bio-inactive GH protein that
has lower GHR binding afﬁnity and impaired Jak2-STAT5
signaling. Conclusion: The presence of the heterozygous gh1
gene variant (c.178GOA, p.Ala60Thr) in four individuals with
GHD inherited in an autosomal dominant pattern suggests this
novel mutation is likely pathogenic and causes GHD. Functional
studies of the mutant GH (p.Ala60Thr) are needed to conﬁrm the
negative impact of this mutation on protein function.
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A Novel GH1 Mutation in a Family with
Autosomal-Dominant Type II Isolated Growth
Hormone Deﬁciency
Fatih Gurbuz, Selin Elmaogullari, Aslihan Arasli, Fatma Demirel
Ankara Pediatric Hematology and Oncology Training and Research
Hospital, Pediatric Endocrinology, Ankara, Turkey

Background: The familial type of isolated growth hormone
deﬁciency (IGHD) is characterized by a variable degree of growth
restriction, low but detectable GH serum concentrations. The
recessive type IA and IB, the autosomal-dominant type II, and
X-linked recessive type III. Phenotype-genotype correlations are
notoriously difﬁcult to be established. Herein, we described the
patient who has autosomal-dominant type II IGHD due to a novel
GH1 mutation. Objective and hypotheses: The proband was
ﬁfteen month old girl who presented with short stature at. Her
height was 67.3 cm (K3.66 SDS) and her weight was 7.3 kg
(K2.77 SDS), MPH was 146 (K2.91 SDS), bone age was
consistent with 6 months. She had typically growth hormone
deﬁciency phenotype (baby face, increased truncal adiposity, and
shrill voice). In two GH stimulation tests she had low but
detectable GH peaks; respectively 5.93 ng/ml (with clonidine) and
4.79 ng/ml (with L-dopa). Other pituitary hormones and magnetic
resonance imaging (MRI) of the pituitary region was normal.
Patient diagnosed IGHD, but she had also congenital hip
dislocation operation history. Growth hormone treatment was
delayed up to 2 years and seven month old. The proband received
recombinant human GH (rhGH) treatment (28 mg/kg per day)
and she grew 2.9 cm in 3 months. Furthermore, patient’s father
had growth hormone treatment history because of growth
hormone deﬁciency. Results: Sequencing of the GH1 gene
revealed a novel heterozygous mutation in patient and her father
(p.Q110E) (c.424GOC). In silico methods were concluded that,
this novel mutation mutation is the cause of disease. Conclusion:
Establishing the genetic diagnosis of GHD is a challenge but
clinical feature exceptions have to be considered.

P1-P625

2nd Year Pharmacokinetic and Pharmacodynamic
Modeling of Long-Acting Human Growth Hormone
(MOD 4023) in Growth Hormone Deﬁcient Children
Dennis M. Fishera, Michal Jaron Mendelsonb, Shelly Vanderb,
Ronit Korenb, Gili Hartb
Less Than, San Francisco, USA; bOPKO Biologics, Nes Ziona,
Israel
aP

Background: OPKO Biologics is developing MOD-4023,
a long-acting growth hormone (GH), intended for weekly dosing
for the treatment of idiopathic GH deﬁciency in children. At
ESPE2015, we presented pharmacokinetic (PK) and pharmacodynamic (PD, based on IGF-1) models for weekly MOD-4023
administration in children aged 3–11 years. Those models were
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based on data collected during the ‘PKPD period’ (the second
steady state dose of MOD-4023) and monthly values during the
remainder of the ﬁrst year of treatment. We now extend those
analyses to data collected during the second year of treatment.
Objective and hypotheses: To evaluate whether the PK and PD
models developed from data during the ﬁrst year of treatment with
MOD-4023 apply to data during the second year of open-label
treatment. Methods: After one year of treatment, children treated
with weekly MOD-4023 continued on the same dose of MOD4023 (0.25, 0.48, or 0.66 mg/kg); children treated with daily
Genotropin were reassigned to one of the three weekly MOD-4023
dose levels. Blood was sampled monthly at w4 days post-dose to
determine concentrations of MOD-4023 and IGF-1. A dataset was
assembled that included values through 2 years of treatment.
MOD-4023 concentrations were ﬁt to a 2-compartment linear
compartmental model. IGF-1 data were ﬁt to an indirect PD model
in which MOD-4023 increases input of IGF-1 to plasma, from
which there is ﬁrst-order elimination. We evaluated whether data
from the second year was predicted by data from the ﬁrst year.
Results: Analyses are not yet complete. Conclusion: Clinical data
indicate that efﬁcacy of MOD-4023, particularly at the higher dose
levels, is preserved through it least 2 years of treatment. The
current analysis will evaluate whether PK and PD characteristics
predicted from the ﬁrst year of treatment are preserved during the
second year.

P1-P626

Signiﬁcance of IGF-I Generation Test in Diagnosing
Primary and Non-Primary IGF-I Deﬁciency – Clinical
Considerations
Joanna Smyczynskaa, Urszula Smyczynskab, Renata Stawerskaa,
Andrzej Lewinskia,c, Maciej Hilczera,d
aDepartment of Endocrinology and Metabolic Diseases, Polish
Mother’s Memorial Hospital - Research Institute, Lodz, Poland;
bDepartment of Automatics and Biomedical Engineering, AGH
University of Science and Technology, Cracow, Poland;
cDepartment of Endocrinology and Metabolic Diseases, Medical
University of Lodz, Lodz, Poland; dDepartment of Pediatric
Endocrinology, Medical University of Lodz, Lodz, Poland

Background: The diagnosis of severe primary IGF-I
deﬁciency (IGFD) in children with normal growth hormone
(GH) peak in stimulation tests (stimGH) should be conﬁrmed by
IGF-I increase !15.0 ng/ml during generation test (IGF-GT),
however the signiﬁcance of IGF-GT has been questioned by some
researchers. Objective and hypotheses: Evaluation of the
signiﬁcance of IGF-GT in children with normal stim GH and
IGFD, with respect to efﬁcacy of growth-promoting therapies.
Method: Analysis comprised 110 children with height SDS
(hSDS) !K2.0, stimGH O10.0 ng/ml and IGF-I SDS !K1.0,
subjected to IGF-GT with daily GH dose 0.033 mg/kg, during
7 days. Results: In 24 children with hSDS !K3.0 and IGF-I SDS
!K2.5, the increase of IGF-I ranged from 25 to 357 ng/ml (none
of them fulﬁlled the criteria of severe primary IGFD). The patient
with IGF-I increase 25 ng/ml was treated with mecasermin up to
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ﬁnal height (FH) with hSDS increase from K3.69 to K1.67. Other
10 of these 24 ones were treated with GH up to FH, with hSDS
increase from K3.60G0.41 to K1.26G0.60. In other three
patients with hSDS !K3.0 and IGF-I SDS !K1.5, increasing in
IGF-GT by 23–39 ng/ml, currently treated with mecasermin,
height velocity (HV) increased signiﬁcantly. In 60 children with
hSDS !K2.0 and IGF-I SDS !K1.0 increasing in IGF-GT by
51–514 ng/ml, subjected to GH therapy, HV during 1st year of
treatment increased from 3.7G0.9 to 8.7G2.6 cm/year; 55 out of
them completed GH therapy with hSDS increase from K3.01G
0.67 to K1.37G0.87. Conclusion: The diagnosis of primary
IGFD should be conﬁrmed by IGF-GT, as some children with
severe IGFD beneﬁt during GH therapy despite normal stimGH
that speaks for non-primary IGFD and against GH insensitivity.
It seems reasonable to increase cut-off level of IGF-I SDS and of
IGF-I response in IGF-GT for qualifying children to mecasermin
therapy.

P1-P627

Change of Growth Pattern and Thickness of
Epiphyseal Plate in Female Rats According to Injected
Estrogen Dosage
ByungHo Kanga, Kye Shik Shimb, Sung Jig Limc, Ja Hyang Chod
aPediatrics, Hyundae General Hospital, Gyeonggi-do, Republic of
Korea; bPediatrics, Kyung Hee University Hospital, Seoul, Republic
of Korea; cAnatomic Pathology, Kyung Hee University Hospital,
Seoul, Republic of Korea; dPediatrics, Asan Medical Center
Children’s Hospital, University of Ulsan College of Medicine, Seoul,
Republic of Korea

Objective and hypotheses: The purpose was to get the basic
data of optimum serum concentration of estrogen in maximizing
pubertal growth spurt, and decreasing the acceleration of
epiphyseal closure of long bones. Method: i) Fifteen female SD
rats (13-week aged; post pubertal growth spurt) were randomly
divided into three groups. After 1 week, the group 1 were injected
subcutaneously with sesame oil, as a control, group 2 were with
10 mg/kg per week of estradiol depo as a low-dose, and group 3
were with 100 mg/kg per week of it as a high-dose for 8 weeks on
their posterior neck area. ii) Their crown-lump length, body
weight were checked weekly. iii) Serum levels of GH and estradiol
were checked with ELISA before and after injections. iv) After 8
weeks of injections, they were euthanized, their proximal tibias
and distal femurs were dissected and stained with hematoxylineosin. v) The thicknesses of epiphyseal plate including proliferative
and hypertrophic zone of the proximal tibias and distal femurs
were measured in 20 evenly divided sites with microscope. vi)
Statistical analyses were done among the three groups before and
after injections using ANOVA with multiple comparisons for
auxological data, and Kruskall–Wallis test for seum levels of GH,
estradiol levels with SPSS ver.21.0. Results: i) There were no
signiﬁcant differences in body lengths and body weights among 3
groups. ii) Serum GH levels were signiﬁcantly increased in both
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group 2 and group 3. iii) There is a tendency that epiphyseal plate
thicknesses were decreased with high dosage of estrogen, but it is
not statistically signiﬁcant. Conclusion: i) Both low and high dose
estrogen could increase the secretion of GH. ii) There is a tendency
that epiphyseal plate thickness had a negative relation with
estrogen dosage, but larger sample studies are needed iii) The
effects of estrogen on epiphyseal plate in rodents may be different
with human, therefore this kind of studies in animal models other
than rodents are necessary.

P1-P628

Height Gain and Safety Outcomes in Growth
Hormone (GH)-Treated Girls and Boys with Idiopathic
Short Stature (ISS): Experience from the Prospective
GeNeSIS Observational Study
Christopher Childa, Charmian Quigleyb, Alan Zimmermannc,
Cheri Deald, Judith Rosse, Ron Rosenfeldf, Gordon Cutler Jr g,
Werner Blumh
aEli Lilly and Company, Windlesham, UK; bSydney Children’s
Hospital, Randwick, Australia; cEli Lilly and Company, Indianapolis,
USA; dUniversity of Montreal and CHU Ste-Justine, Montreal,
Canada; eThomas Jefferson University, Philadelphia, Pennsylvania,
USA; fOregon Health Sciences University, Portland, Oregon, USA;
gCutler Consultancy LLC, Deltaville, Virginia, USA; hUniversity
Children’s Hospital, Univeristy of Giessen, Giessen, Germany

Background: GH treatment for ISS received ﬁrst approval in
the USA in 2003 based on data from two controlled clinical trials.
Eligibility is restricted to those with baseline (BL) height standard
deviation score (HtSDS) %K2.25; other approvals followed, but
not in Europe. Objective and hypotheses: To assess outcomes
of GH therapy in a large cohort of patients (pts) treated in routine
clinical practice. Methods: Short-term Ht gain, ﬁnal height (FHt,
deﬁned by R1 of closed epiphyses, Ht velocity !2 cm per year,
bone age O14 years for girls/O16 years for boys) and safety were
assessed using data (meanGS.D. unless stated) collected in
GeNeSIS. Results: ISS represents 13% of all enrolled pts (2833
of 22 161), 91% were from the USA, w81% were Caucasian and
71% male. In 420 pts with up to 4 years of treatment, age at BL was
10.2G2.7 years, HtSDS was K2.4G0.7 and GH dose 0.31G0.08
mg/kg per week; DHtSDS was 0.6G0.3 (y1), 0.3G0.3 (y2), 0.3G
0.3 (y3) and 0.1G0.3 (y4). Girls with ISS were younger at BL than
boys (9.7G2.3 vs 10.4G2.8 y), shorter (HtSDS K2.7G0.7 vs
K2.3G0.6), but had comparable DHtSDS (0.6G0.4 vs 0.6G0.3
[y1], 0.3G0.3 vs 0.3G0.2 [y2], 0.3G0.4 vs 0.3G0.3 [y3] and 0.1G
0.4 vs 0.2G0.3 [y4]). FHt was available for 530 pts with age 12.3G
2.5 y, BMI SDS K0.4G1.3 and HtSDS K2.4G0.8 at BL. Age, BMI
SDS, FHt SDS and GH duration at FHt were 16.6G1.7 years, 0.2G
1.4, K1.2G0.9 and 4.2G2.4 years, respectively. FHt gain from BL
was 1.1G1.0 SDS, with 83% of pts achieving FHt OK2 SDS. FHt
was greater for boys (FHt SDS K1.1G0.9, HtSDS gain 1.2G1.0)
than girls (K1.4G0.9, 1.0G1.0), but boys had longer duration of
therapy (4.6G2.4 vs 3.5G2.0 years). There were no signiﬁcant
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gender differences for BL HtSDS, BMI SDS or GH dose. Of 2632
GH-treated pts with ISS with R1 follow-up visit (2.9G2.1 years of
follow-up) R1 adverse event (AE) was reported for 619 (24%).
AEs reported for R2% were headache (3%), ADHD (2%),
arthralgia (2%) and scoliosis (2%); 1 death (septic meningitis),
three cases of type 1 diabetes and one cancer (malignant nevus)
were reported. Conclusion: GH-treated pts with ISS had
substantial Ht gain, similar to that observed in other studies and
in other short stature conditions. Girls received GH less often than
boys, but had similar Ht gain. No ISS-speciﬁc safety issues were
identiﬁed.

P1-P629

Treatment of Resistant Paediatric Somatotropinomas
due to AIP Mutation with Pegvisomant
Kriti Joshib, Margaret Zacharina,b
aRoyal

Children’s Hospital, Melbourne, Victoria, Australia;
Children’s Research Institute, Melbourne, Victoria,
Australia
bMurdoch

Background: Somatotropinomas are rare in childhood and
are frequently associated with genetic mutations. AIP mutations
are found in 20–25% cases of sporadic pediatric adenomas and are
most commonly associated with GH secreting tumours that are
large, aggressive and may be resistant to medical therapy.
Objective and hypotheses: To assess response to Pegvisomant,
a GH receptor antagonist in two children with sporadic
somatotropinomas due to AIP mutation, where resistance to
somatostatin is a recognized phenomenon. Method: We report
two children, a 13-year-old boy and a 10-year-old girl who
presented with rapid growth and visual compromise and were
found to have evidence of GH hypersecretion. MRI conﬁrmed
presence of a pituitary macroadenoma with parasellar extension in
both cases. Multiple surgical attempts were needed to debulk
tumour mass. Residual tumour in cavernous sinus was not
amenable to further surgery. Genetic analysis showed deletion in
the AIP gene is both cases, patient 1-c.562delC (p.Arg188Glyfs*8)
and patient 2- c.140_163del24 (p.Gly47_Arg54del8). They were
initially treated with long acting somatostatin analogues (Sandostatin LAR 60 mg/week). Pegvisomant was subsequently started, at
10 mg per day subcutaneously, increased to 20 mg/day. Sandostatin was ceased due to patient intolerance and lack of biochemical
control of GH excess. Radiotherapy was administered to both, as
deﬁnitive treatment, for long term disease management. Results:
Patient 1 had normalisation of IGF1 to 64.8 nmol/l (20.03–70.98)
after 5 months of combined therapy with pegvisomant and
cabergoline. Patient 2 was controlled after 2 months of cabergoline
and pegvisomant, with normalisation of IGF1 to 34.4 nmol/l
(12.14–59.29). Her clinical course was complicated by cholelithiasis and abnormal liver function, induced by somatostatin and
which resolved after cholecystectomy. Conclusion: AIP mutation
associated tumors are resistant to medical management with
somatostatin receptor ligands. Pegvisomant can safely used in this
situation to normalise IGF1 levels and help in disease control.
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GH-Pattern with High Trophs are Often Found after
Daily sc rhGH-Injection in Children
Elena Lundberga, Bjorn Anderssona, Berit Kristroma, Sten Rosbergb,
Kerstin Albertsson-Wiklandb
aInstitute of Clinical Science/Pediatrics, Umea University, Umea
SE-90185, Sweden; bDepartmen of Physiology/Endocrinology,
Institute of Neurosciences and Physiology, Salhgrenska Academy,
University of Gothenburg, Gothenburg SE-40530, Sweden

Background: Endogenous GH pattern is characterized by
high peaks (growth signal) and low trophs (metabolic signal).
Exogenous GH is given by subcutaneous injection (scGHinjection) daily at bedtime. Objective and hypotheses: To
study the factors inﬂuencing intra-/interindividual variation of
pharmacokinetics and pattern of scGH-injection in GH treated
children. Method: One hundred and twenty eight subjects
followed yearly % 8 years for GH-curves after deep sc 12 mm
needles, GH33/GH67mg/kg. EXPerimental setting (59 GH-curves in
15 MPHD patients) and CLINical setting (429 GH-curves in 117
IGHD/ISS patients). Tmax (h) at maximal GH-concentration Cmax
(mU/l), area under the curve (AUC) mU/l and GHpeak width were
estimated. Results: Interindividual variability, median (coefﬁcient
of variance, %), was for Cmax 71(44), AUC 534(42); intraindividual variability was for Cmax 71(38), AUC 534(36). A
positive GH-concentration dependency 16 vs 4 IU/ml, PZ0.025
and a GHinj time dependency, evening vs morning (PZ0.0014)
was found. There was a dose-dependency with Cmax 63(51) vs
103(46), P!0.001, and AUC 464(45) vs 865(37), P!0.001, GH33
vs GH67 respectively. Forty-three percent of both Cmax and AUCvariation could be explained by the GH-dose and indirect
measurements of the injection depth ie GHpeakwidth, BMISDS.
Fifteen percent of the EXP-GHcurves and 60% of the CLINGHcurves had not returned to zero-level before the next injection.
Conclusion: The GH pattern of the scGHinj was characterized
by a peak around 3 h, higher after a deep evening injection
with high GH dose and high GH concentration (signal for growth)
with great intra-/interindividual variability that in many of the
GH-curves had not returned to undetectable level before the
next injection which implies a non-physiological signal for
metabolism.
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Are the GH Treatment Doses in Use within Secretion
Rates of Healthy Children?

The Inﬂuence of Growth Hormone Treatment on
Fat-free Mass in Prepubertal Children with Kabuki
Syndrome

Elena Lundberga, Bjorn Anderssona, Berit Kristroma, Sten Rosbergb,
Kerstin Albertsson-Wiklandb
aInstitute of Clinical Science/Pediatrics, Umeå Univesity, Umea SE90185, Sweden; bDepartment of Physiology/Endocrinology, Institute
of Neurosciences and Physiology, The Sahlgrenska Academy at
University of Gothenburg, Gothenburg SE-40530, Sweden

Background: GH-secretion rates for children ranges in
pre/early puberty 0.1–11 U/24 h and during mid-puberty 4–
40 U/24 h. This can be used to optimize the rhGH treatment doses
in children. Objective and hypotheses: To calculated the
bioavailable rhGH in relation to injected dose and compare this to
GH-secretory rate in healthy children; and to investigate factors
inﬂuencing bioavailability. Method: One hundred and twenty
eight children were followed yearly %8 years for GH-curves after
deep sc injection with 12 mm needle, GH33/GH67mg/kg. EXPerimental setting (59 GH-curves in 15 MPHD patients) and CLINical
setting (154 GH-curves in 117 IGHD/ISS patients). The
cumulative amount of GH was estimated by our formula (1),
compared with the injected dose (U)Z100% which gives the
bioavailability (%). Results: Bioavailability (median %, coefﬁcient
of the variation %) in EXP became 84%(35), range 0–100% with
positive GH-concentration dependency,16 vs 4 IU/ml, PZ0.035.
In CLIN, bioavailability was 71(43), range 0–100%, without
GH-dose dependency, PZ0.21. Twenty-two percent of the
variation was explained by the depth of injection estimated by
GHpeakwidth, BMISDS and GH-level at baseline. Consequence for
GH-dosing: i.e. in a prepubertal 25 kg child GH33gives 2.5 U/24 h
(70%Z1.75 U/24 h); in pubertal 50 kg child GH67 gives10 U/24 h
(70%Z7 U/24 h). Conclusion: The uptake of injected GH33 GH67
was around 70% with great variation inﬂuenced by injectiondepth. Bioavailable GH will therefore, correspond to secretion
rates in lower range of healthy children.

Robin Remmela, Dina Schotta,b, Willem-Jan Gervera,
Constance Stumpela
aMaastricht University Medical Center, Maastricht,
The Netherlands; bZuyderland Medical Center, Heerlen,
The Netherlands

Background: The inﬂuence of GH on prepubertal children with
Kabuki Syndrome (KS) is a novel ﬁeld of research. KS is a congenital
anomaly/intellectual disability syndrome caused by a mutation in the
KMT2D or KDM6A gene. These mutation causes distinct
phenotypically features, such as short stature and facial dysmorphology. Earlier studies describe a high incidence of obesity in children
with KS. Aims and objectives: In this prospective study we
investigated the inﬂuence of GH on the total energy expenditure
(TEE) and fat-free mass (FFM) in genetically proven, prepubertal
children with KS. Methods: Nineteen children with KS were
included, 10 girls and 9 boys with a mean age of 6.87G2.23 year.
The total body water (TBW) before start and during GH treatment
was measured with double-labeled water (DLW) technique. We
used the DLW also to calculate the TEE in kJ/min. The FFM was
calculated by dividing the TBW by the water percentage of FFM for
children (Lohman et al. 1989). Results and conclusions: The data
from 17 of the 19 children could be used for calculations; the data
from the other two children were incomplete. We found that the
mean TEE before the start of GH treatment was 3.60G1.39 kJ/min
and this increased signiﬁcantly (P!0.0001) during GH treatment to
5.51G1.91 kJ/min. The FFM was also signiﬁcantly increased during
GH treatment compared to the baseline (PZ0.014). The increase of
metabolic activity and FFM may decrease the number of obese
children with KS and hopefully reduce the chance to develop metabolic syndrome later in life. Disclosure: Pﬁzer sponsors this study.

P1-P633

Evaluation of Prepubertal Patients with Suspected
Neurosecretory Dysfunction of Growth Hormone
Secretion: Diagnostic Steps and Treatment Response
Carmen Sydlik, Claudia Weißenbacher, Susanne
Bechtold-Dalla Pozza, Heinrich Schmidt
Dr v. Haunersches Children’s Hospital, LMU Munich, Munich,
Germany

Background and aims: Existence and diagnostic procedures
of neurosecretory dysfunction (NSD) are still a matter of debate.
The aim of the study was to analyse prediagnostic data of shortstatured children with pathologic and normal spontaneous
GH-secretion and to evaluate the effect of GH-therapy in NSDpatients. Methods: Of 90 children aged 3–16 years, in whom
12-hour night proﬁles for GH-secretion were performed (unicentric), in 49 NSD was diagnosed. Their auxologic data, IGF-I
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/IGFBP3-levels, GH-stimulation tests as well as spontaneous
overnight GH-secretion were analysed and compared to data from
children with normal spontaneous GH-secretion. Additionally,
follow-up auxological data of the NSD-patients during GH-treatment were collected. Results: Age, prediagnostic auxologic data
(height, weight, HSDS, HV, HV-SDS), delay of bone age and IGFI/IGFBP3-levels did not differ between the two groups. Mean
GH-response in clonidine tests was lower in NSD-children, but
results widely overlapped (10.58G4.63 ng/ml vs 14.36G
8.29 ng/ml). Instead, for all criteria of spontaneous GH-secretion
a signiﬁcant difference was found (number of peaks: 2.90G1.13 vs
3.85G0.99, maximal secretion: 10.23G4.14 vs 18.27G6.58 ng/ml,
mean secretion: 2.39G0.54 vs 4.36G0.88 ng/ml) with mean
secretion showing no overlap between the two groups. Children
with NSD showed a good response to GH-treatment after 1 (DHSDS
C0.77G0.48, DHV-SDS: 4.4G3.51 cm/year) as well as 4 years
(DHSDS: C1.51G0.75, DHV-SDS: 0.77G1.86 cm/year). These
results are similiar to those of children with idiopathic GHD and
as in these, a signiﬁcant relation of treatment effect with age was seen.
Children diagnosed !10 years showed better responses after the
ﬁrst year although in 40% of the older ones a good beneﬁt was found,
too. Conclusion: According to our results, analysing overnight
GH-secretion remains the only method to identify NSD. Yet, as
response to GH-treatment is comparable to results in idiopathic
GHD, it is worth to consider this diagnosis.

January 2016, 4675 patients were recruited from 291 sites (14
countries). The mean (S.D.) treatment duration is 30.2 (22.0) months.
One case of new-onset type 1 diabetes has been linked to study
treatment. No clinically relevant positive anti-hGH antibody titres
have been found in patients tested so far. In total, 234 patients (5.0%)
have experienced treatment-related AEs and 248 (5.3%) have
experienced a serious AE (SAE). SAEs were considered treatmentrelated in 22 (0.5%) patients. There are no reports of GH-related
malignancies and no additional safety concerns. Efﬁcacy data
indicate that Omnitropew has a positive effect on growth parameters
in prepubertal children across all indications, irrespective of gender
and pre-treatment status. Conclusion: Results to date show that
Omnitropew is safe and well tolerated across paediatric indications,
and is effective in the majority of children. PATRO Children will
extend the evidence base for Omnitropew, and rhGH use in general,
in the paediatric population.

P1-P635

Glucagon vs Clonidine Stimulation for Testing Growth
Hormone Secretion in Children and Adolescents:
Which is Better?
Galit Asher, Rotem Diament, Moshe Phillip, Yael Lebenthal
Schneider Children’s Medical Center-Institute for Endocrinology
and Diabetes, Petah Tikva, Israel
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Four-Year Results from PATRO Children, a Multi-Centre,
Non-Interventional Study of the Long-Term Safety and
Efﬁcacy of Omnitropew in Children Requiring Growth
Hormone Treatment
Roland Pfafﬂea, Shankar Kanumakalab, Hoybye Charlottec,
Kristrom Beritd, Zabransky Markuse, Battelino Tadejf, Colle Michelg
aUniversity

of Leipzig Medical School, Leipzig, Germany; bRoyal
Alexandra Children’s Hospital, Brighton, UK; cKarolinska
University Hospital, Stockholm, Sweden; dUmea University, Umea,
Sweden; eSandoz International, Holzkirchen, Germany; fUniversity
Children’s Hospital, Ljubljana, Slovenia; g25 rue Boudet, Bordeaux,
France

Background: PATRO Children is an international, open,
longitudinal, non-interventional study of the long-term safety and efﬁcacy
of Omnitropew, a biosimilar recombinant human GH (rhGH).
Objective and hypotheses: The primary objective of PATRO
Children is to assess long-term safety of Omnitropew (particularly the
diabetogenic potential of GH in short children born small for gestational
age, the risk of malignancies, and other safety signals associated with GH
therapy in Prader–Willi syndrome). Long-term efﬁcacy of Omnitropew
is a secondary objective. Methods: The study population includes
infants, children and adolescents treated with Omnitropew according to
local prescribing information. To evaluate safety, all adverse events (AEs)
are monitored and recorded. Laboratory values (including glucose
metabolism and anti-hGH antibodies) are requested at least once a year.
To evaluate efﬁcacy, height standard deviation score, height velocity and
height velocity standard deviation score are calculated using height
measurements and country-speciﬁc reference tables. Results: As of
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Background: The deﬁnitive diagnosis of childhood GH
deﬁciency (GHD) depends on the demonstration of failure to
respond to two stimuli. In our center children are allocated to
either glucagon-ﬁrst or clonidine-ﬁrst according to the preference
of the pediatric endocrinologist following the patient. The nursing
staff prefer glucagon-ﬁrst due to patient safety (less pronounced
adverse events and faster recovery time). Few studies have
addressed which GH stimulation test should be performed ﬁrst
in the evaluation of children with short stature. Objective: To
investigate the diagnostic value of the glucagon test as compared to
the clonidine test in short children. Methods: Endocrine nurses
performed 1350 stimulation tests (GH, ACTH, LRH, OGTT, water
deprivation) in our tertiary pediatric endocrine center during
2015. The primary outcome measures of this retrospective study
included prevalence and rate of false positive with glucagon-ﬁrst as
compared to clonidine-ﬁrst. GH cut-off level was 7.5 ng/ml.
Results: The studied cohort was comprised of 465 short children
[median age 9 years (range 0.8–16 years), 307 (66%) boys]; glucagonﬁrst group (nZ435) and clonidine-ﬁrst group (nZ30). GH
stimulation testing ﬂowchart is presented in the attached ﬁgure.
Glucagon-ﬁrst was more often prescribed as compared to clonidineﬁrst (93.5 and 6.5%, respectively, P!.001). False-positive GH testing
was diagnosed in 27.6% of the children (120/435) in the glucagon-ﬁrst
group as compared to 23.3% of the children (7/30) in the clonidineﬁrst group (PZ0.613). In attempt to overcome the limitation of small
sample for clonidine-ﬁrst group, GH tests from the ﬁrst half of 2016
will be added to the analysis. Conclusions: Although pediatric
endocrinologists more commonly prescribed glucagon as the ﬁrst test
in the evaluation of short children, our preliminary ﬁndings do not
favor one stimulus over the other as the preferred test in the diagnosis
of GHD. Future prospective studies are warranted to determine
which GH stimulation test should be performed ﬁrst.
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The Use of Tissue Doppler Imaging in Assessing Right
and Left Ventricle Diastolic Function in Children with
Growth Hormone Deﬁciency before and after 1-Year
Therapy with Growth Hormone
Randa Khalaf, Mohamed Elkholy, Heba Elsedfy, Alyaa Kotby,
Rasha Hamza, Omneya Youssef
Ain Shams University, Cairo, Egypt

Background: Growth Hormone (GH) therapy has a positive
effect on many parameters including metabolic and physiologic
functions as well as its effect on growth. It has also been shown that
GH therapy exerts a signiﬁcant effect on cardiac morphology and
function as evidenced by echocardiographic ﬁndings. Aim: To
investigate left and right ventricle (LV, RV) diastolic function by
Tissue Doppler imaging (TDI) in pre-pubertal growth hormone
deﬁcient (GHD) children before and one year after GH therapy
versus the standard M-mode and Doppler echocardiographic
imaging techniques. Patients and methods: A prospective case–
control study performed on 23 pre-pubertal GHD patients and
14 age, sex and body mass index (BMI) matched controls.
Anthropometric measurements and TDI were done before and
one year after therapy with GH. Results: GHD patients showed
signiﬁcant impairment in RV and LV diastolic functions by TDI
when compared to controls as shown by lower levels of maximum
wave velocity of early ﬁlling across tricuspid annulus (E’t), and
maximum wave velocity of late ﬁlling (atrial wave) across tricuspid
annulus (A’t) (PZ0.00 and 0.00 respectively) as well as higher
ratios of maximum wave velocity of early ﬁlling across mitral
annulus to maximum wave velocity of late ﬁlling across mitral
annulus (E’m/A’m) and ratio of maximum wave velocity of early
ﬁlling across tricuspid valve to maximum wave velocity of early
ﬁlling across tricuspid annulus (Et/E’t) in cases compared to
controls (PZ0.0001 and 0.0001 respectively). One-year therapy
with GH signiﬁcantly decreased both ratios denoting improvement in the net diastolic functions. Conclusion: GH improves RV
and LV ventricle diastolic functions as shown by TDI.
Key Words: GHD, ventricular function, TDI
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Diagnosing GH Deﬁciency in Children by Arginine
Hydrochloride Infusion Test: Relationship between
Auxiological Characteristics, Arginine Plasma Proﬁle
and Arginine-Stimulated GH Release
Joachim Woelﬂe, Felix Schreiner, Bettina Gohlke
Pediatric Endocrinology Division, Bonn, Germany

Background: Arginine HCl infusion is commonly used in the
diagnostic workup of GH deﬁciency. There is a paucity of data
whether obesity and/or short stature modulate arginine plasma
concentration and associated arginine-stimulated GH secretion
following a weight-based arginine infusion protocol. Objective
and hypotheses: To study whether auxiological parameters
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modulate the arginine plasma concentration proﬁle and associated
GH secretion in children undergoing arginine stimulation testing.
Method: Retrospective analysis, including 35 short-statured
children (24 male; age 10.1G3.5 years; height SDS K3.1G0.6,
weight SDS K2.5G1.0; BMI SDS K0.81G0.2). Arginine plasma
concentration proﬁle, following intravenous infusion of 0.5 g/kg
arginine, was measured using a lithium high-resolution column
(Biochrom 30 amino acid analyser); hGH concentration was
measured by a highly sensitive ELISA (Mediagnost, Germany).
Results: Peak arginine plasma concentrations were observed
30 min (4980G364 gmol/l) after start of arginine infusion and
preceded peak GH concentration (7.5G1.0 ng/ml) at 45 min. Peak
arginine plasma concentration correlated both with weight (rZ
0.464; P!0.01) and height SDS (rZ0.407; P!0.05). We found no
sex-dependant differences in arginine proﬁle or stimulated GH
secretion. In linear regression analyses, weight SDS contributed
signiﬁcantly to the variance in peak arginine concentration (r2Z
0.13). Furthermore, BMI SDS contributed signiﬁcantly to the
observed variance in peak GH concentration (r2Z0.14). Conclusion: Weight and height are associated with the arginine
plasma proﬁle and the stimulated GH response to arginine
stimulation testing and thus should be considered in the
interpretation of test results.

P1-P638

Retrospective Analysis of Growth Hormone (GH)
Treatment Results in Children with Idiopathic Growth
Hormone Deﬁciency (IGHD), Turner Syndrome (TS)
and Small for Gestational Age (SGA) using iGRO* in a
Pediatric Endocrine Practice
Carl-Joachim Partsch, Bele Jakisch, Anne Ostendorf,
Nikolaus Stahnke, Achim Wüsthof
MVZ Endokrinologikum Hamburg, Hamburg, Germany

Background: Quality management of GH treatment in
children is important to ensure optimal treatment outcome and
to save resources in the health care system. iGRO is a new internet
based Medical Device to compare treatment results with predicted
results according to published prediction models. Objective and
hypotheses: Growth data were analyzed by iGRO for 1st and 4th
year prediction in comparison to treatment results. All eligible
patients of our practice treated with GH between 2009 and 2015
were analyzed to compare results with prediction. Method:
Growth data were analyzed by iGRO for 1st year treatment results
in 55 IGHD patients (age 6.76G2.19 years; GS.D.), 22 TS pts (age
7.85G3.31 years), and 56 SGA pts (age 5.4G1.79 years). Eighteen,
6, and 14 pts were available for the analysis of the 4th year.
Results: Of the IGHD, TS, and SGA pts 41.8% (nZ23), 12.5%
(nZ2), and 29% (nZ14) did not reach the mean prediction after
1 year of treatment, respectively. Of these low responders, 16, 2,
and 5 pts differed more than 1 cm from their individual mean
predictions, respectively. The reason for this low treatment
response was related to adherence problems in 6, 2, and 5 children
and related to a low dose of GH in 3, 0, and 0 children,
respectively. Additional reasons for low treatment response were
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Noonan syndrome (1), undeﬁned syndromal disease (1), and
revision of diagnosis to constitutional delay of growth and puberty
(2). In the 4th year of GH treatment 33% (nZ6), 16.7% (nZ1),
and 50% (nZ7) of patients in IGHD, TS, and SGA groups did not
reach the mean prediction. Conclusion: The analysis of treatment
response to GH using iGRO showed a high percentage of good
responders and only a low percentage of patients missing their
prediction by more than 1 cm. In most cases, reasons for a
suboptimal response to GH could be found. Thus, iGRO is a
valuable and easy-to-use tool in a Paediatric Endocrine Practice to
analyze the response to GH treatment in IGHD, TS, and SGA
children. For the future iGRO will be used prospectively to
optimize GH treatment from the start onwards.
*iGRO is a CE-certiﬁed Medical Device, available in EU countries,
provided by Pﬁzer, Inc.
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Spanish ECOS Study Analysis: Socioeconomic Data,
Adherence and Growth Outcomes with Case Studies
Maria Rodrı́guez-Arnaoa, Amparo Rodrı́guez Sáncheza, Ignacio
Dı́ez Lópezb, Joaquı́n Ramı́rez Fernándezc, Jose Bermúdez de la
Vegad, Virginia Ballanoe, Jenny Alvarez Nietof, Ekaterina Koledovag

possibly reﬂecting changes in caregiver or other life circumstances.
Almost 80% of injection-giving carers were employed, while 31.5%
had degree level education, 35.0% had only had school level
education, 9.5% had ‘other’ education and 22% had not had this
recorded. Conclusion: The majority of children adhere extremely
well to their treatment regimen using the easypode device. Individual
cases show distinctive patterns of adherence and growth outcomes.

P1-P640

Analysis of Correlation between Stem Cells
(CD133C/CD45C and CD133C/CD45K) and Anthropometric Parameters of Children with Growth Hormone/
Primary Insulin-Like Growth Factor 1 Deﬁciency
Beata Sawickaa, Marcin Moniuszkob, Kamil Grubczakb,
Paulina Singhb, Urszula Radzikowskab, Paula Mikłaszb,
Milena De˛browskac, Artur Bossowskia
aDiabetes

with the Cardiology Division, Department of Pediatrics
Endocrinology, Medical University in Bialystok, Bialystok, Poland;
bDepartment of Regenerative Medicine and Immune Regulation,
Medical University in Bialystok, Bialystok, Poland; cDepartment of
Hematology Diagnostic, Medical University in Bialystok, Bialystok,
Poland

aHospital

General Universitario Gregorio Marañón, Madrid, Spain;
Universitario Araba, Araba/Alava, Spain; cHospital
Universitario Prı́ncipe de Asturias, Madrid, Spain; dCentro Nuevas
Tecnologias, Sevilla, Spain; eRegional Clinical Operations, Merck
S.L., Madrid, Spain; fMedical Affairs, Merck S.L., Madrid, Spain;
gGlobal Medical, Merck KGaA, Darmstadt, Germany
bHospital

Background: The ECOS observational study in Spain
(NCT01376921) aims to evaluate adherence to r-hGH therapy
prescribed via the easypode electromechanical auto-injector
device and to analyse factors that may inﬂuence adherence in
paediatric patients. Easypode administers pre-set doses of Saizenw
r-hGH and stores accurate records of each dose and injection
taken, which can then be shared with the HCP for evaluation of the
patient’s adherence. Objective and hypotheses: To assess the
use and acceptability of easypode and adherence to r-hGH therapy,
to highlight individual patients’ dosing patterns and growth
outcomes and to assess the socioeconomic background of caregivers responsible for administering injections. Method: Adherence was determined categorically and also as %adherence over
time, deﬁned as the number of days with injections received,
divided by the number of days with injections planned. Accurate
individual adherence data were transcribed directly from the
patients’ easypode while socioeconomic, demographic, auxological
and diagnostic data were obtained from medical notes. Results:
The Spanish cohort consisted of 280 children, of whom 240 were
included in the ﬁnal analysis set (52% male). The majority were
Caucasian (93.8%), with a diagnosis of GH deﬁciency (GHD,
60.0%), small for gestational age (SGA, 35.8%), Turner Syndrome
(TS, 3.3%) or chronic renal failure (CRF, 0.83%). Despite high
overall adherence (median 98.8%, mean 94.5% [95% CI 92.8,
96.3]), growth responses varied and patterns of missed doses
proved highly individual and, in some cases, ﬂuctuated over time,
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Introduction: Hematopoetic progenitor stem cells (HSCs,
CD133C/CD45C) and very small embryonic-like stem cells
(VSELs, CD133C/CD45K) can differentiate into speciﬁc immune
cells. Some studies suggest that levels of HSCs and VSELs change
during therapy with growth hormone (GH) or insulin-like growth
factor 1 (IGF-1). GH deﬁciency (GHD), an endocrine disease
connected with insufﬁcient production of GH by pituitary gland, is
treated with synthetic GH. IGF-1 is main growth factor, secreted
under the inﬂuence of GH. Primary IGF-1 deﬁciency syndrome
(PIGFDS) may be caused by genetic defects and it is treated with
IGF-1. Aim: The aim of the study was to estimate the
concentration of very small embryonic-like cells (VSELs)
delineated by Lin-CD133CCD45K phenotype and hematopoietic
stem/progenitor cells characterized by Lin-CD133CCD45C
phenotype in relation to treatment with GH or IGF-1. To assess
correlation between the level of HSCs and VSELs and anthropometric parameters. Materials and methods: Anthropometric
parameters (height, weight, BMI) and HSCs and VSELs levels were
measured in 32 children with GHD during GH therapy and 4 with
PIGFDS during IGF-1 therapy. Mean age 12 years old. The control
group comprised 16 healthy, age and sex matched children. HSCs
and VSELs levels were determined with ﬂow cytometry. Results:
Comparing to control group HSCs level increases statistically
signiﬁcant (P!0,05) in the group treated with GH but tendency to
increase without statistical signiﬁcance was demonstrated by
VSELs in both study groups and by HSCs in IGF-1 treated group.
Statistically signiﬁcant correlations (P!0,05) between stem cells
levels and anthropometric parameters were observed in both GH
(HSCs and weight, VSELs and height) and IGF-1 (VSELs and BMI,
VSELs and height) treated patients. Conclusion: In conclusion,
GH and IGF-1 mobilize stem cells. VSELs and HSCs could be
monitoring markers of patients response to therapy.
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Hypochondroplasia (HC) Treatment with rGH:
Actualization of Pilot Observations
Pierre Bougnères, Agnès Linglart
Pediatric Endocrinology, Bicêtre, France

Background: In patients with HC due to N540K FGFR3
mutations, adult height ranges 138–155 cm (men) and 128–
145 cm in women. We have previously reported that a mean
0.075 mg/k.d rGH dose could allow a gain of 1.9 S.D. of height over
6.1 year and could reduce body disproportion in 6 young patients
(Journal of Pediatrics 2012). Objectives: To conﬁrm these results
and extend observation of rGH effects. Patients: Starting at 1.8–7
year of age, 10 HC patients received cumulative 0.081G
0.009 mg/k.d rGH with repeated planned breaks from treatment
and frequent measurements of height, body proportions, and
serum IGF1. At 10 years of age in 2 girls and 11 in 2 boys, GnRH
analogs were used to delay puberty and epiphyseal closure.
Results: Current duration of treatment ranges 1–10 years. Mean
IGF1 values averaged 2.3G0.3 S.D. during rGH treatment. As
previously observed, patients treated before 3 yrs gained height
actively and stabilized near the K2S.D. height line. Patients treated
at an older age showed a more reduced catch-up effect. Despite
efﬁcient blockade of puberty, femoral and tibial growth plates
underwent a rapid with almost complete closure around 13 years
of age; thereafter height started to plateau despite continuing rGH
treatment. Conclusion: rGH treatment in patients with HC
i) show clearcut positive results when started early ii) are more
limited if started in mid-childhood iii) cannot maintain growth
acceleration at adolescence iv) seems to end its effect around age
13. The current observations are preliminary and should be
conﬁrmed in larger studies of this rare chondrodysplasia.
However, this report can serve as a warning for an early treatment
and for trying to maximize rGH effects in infancy and early
childhood.

P2-P642

The Inﬂuence of Growth Hormone Treatment on the
Basal Metabolism in Prepubertal Children with
Kabuki Syndrome
Robin Remmela, Dina Schotta,b, Willem-Jan Gervera,
Constance Stumpela
aMaastricht University Medical Center, Maastricht, Maastricht,
The Netherlands; bZuyderland Medical Center, Heerlen,
The Netherlands

Background: The inﬂuence of growth hormone (GH) on the
metabolism of prepubertal children with Kabuki syndrome (KS)
was never investigated before. Kabuki syndrome (KS) is a rare
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syndrome, which is mainly characterized by mental retardation,
short stature, speciﬁc facial features, obesity and hypotonia. This
syndrome caused by a mutation in the KMT2D or KDM6A gene.
Objective and hypotheses: In this prospective study we
investigated the inﬂuence of GH on the basal metabolic rate
(BMR) and physical activity in genetically proven, prepubertal
children with KS. Method: We included 19 KS children, ten girls
and nine boys with a mean age of 6.87G2.23 year. The BMR
before start and during GH treatment was measured with the
ventilated hood (VH) technique. We calculated the BMR by Weirs’
formula. The accelerometer was used to measure the physical
activity. Results: The VH data were useful in 18 of the 19 children,
we found that the mean BMR before the start of GH treatment was
3.17G0.52 kj/min and this increased signiﬁcantly (PZ0.001)
during GH treatment to 3.70G0.57 kj/min. The children who
wore the accelerometer correctly had a mean wearing time of
8.5 days and this resulted in six out of ten in a higher physical
activity during GH treatment than before the start of GH. In
conclusion, the BMR is signiﬁcantly higher during GH treatment
compared to the baseline value and in the majority of the cases the
physical activity raised by GH treatment in children with KS.

P2-P643

An Analysis of the Safety of Childhood Growth
Hormone (GH) Therapy: Data from the NordiNetw
International Outcome Study (IOS)
Lars Sävendahla, Tilman R Rohrerb, Efﬁe Pournarac,
Birgitte Tønnes Pedersend, Oliver Blankensteine
aKarolinska

Institutet and Karolinska University Hospital, Stockholm, Sweden; bSaarland University Medical Centre, Homburg/Saar,
Germany; cNovo Nordisk Health Care AG, Zurich, Switzerland;
dEpidemiology, Novo Nordisk A/S, Søborg, Denmark;
eCharité-University Medicine Berlin, Berlin, Germany

Background: NordiNetw IOS (NCT00960128), a non-interventional study, collects long-term effectiveness and safety data of
GH (Norditropinw, Novo Nordisk) treatment in everyday clinical
practice. Objective and hypotheses: Identify paediatric patients
more likely to experience a second adverse event (AE). Method:
Based on diagnosis at GH treatment start and associated risk for
mortality, patients were classiﬁed into: low-risk (idiopathic GH
deﬁciency, idiopathic short stature, small for gestational age),
intermediate-risk (multiple pituitary hormone deﬁciency, clinically deﬁned syndromes) or high-risk (malignancy, craniopharyngioma, chronic renal failure) groups. Incidence rates (IRs)/1000
patient-years of exposure (PYE), for adverse drug reactions
(ADRs), serious ADRs (SADRs) and serious AEs (SAEs) were
calculated. AEs were classiﬁed using System Organ Class/MedDRA Preferred Terms. Results: Data were analysed for 16 359
patients (mean (S.D.) age 8.7 (3.9) years; treatment duration 4.1
(3.0) years; GH dose 34.2 (10.0) mg/kg per day; low-risk, 62.1%;
intermediate-risk, 32.6%; high-risk, 5.3%). 372 patients reported
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434 AEs: one AE, 89.8% (nZ334); two AEs, 8.1% (nZ30); R3
AEs 2.2% (nZ8). IRs/1000 PYE were: ADRs, 3.78; SAEs, 3.84;
SADRs 1.11. IRs were signiﬁcantly higher in the intermediate- and
high- versus low-risk group (P!0.05). Post-AE, GH dose was
unchanged in 54.5 and 37.9% of the low- and high-risk groups,
respectively; treatment discontinuation was more common in the
high- (39.4%) vs low-risk group (17.4%). Proportions of patients
with one AE were: low-risk, 92.6% (nZ138); intermediate-risk,
88.0% (nZ147); high-risk, 87.5% (nZ49). Higher proportions of
patients in the intermediate – 10.2% (nZ17) and high- 8.9%
(nZ5) vs low-risk group, 5.4% (nZ8) reported two AEs; R3 AEs
occurred in !4% in any risk group. Conclusion: These results are
consistent with previous reports from NordiNet IOS and
reconﬁrm the overall favourable safety proﬁle of GH treatment.
Patients in the intermediate- and high-risk groups were more
likely to have a second AE than those in the low-risk group. A
similar low rate for R3 AEs was reported across all risk groups.

46.1 (meanGS.D.: 9.8G7.7, median: 6.2). The testosterone levels of
four of the ﬁve boys with adverse events (missed: nZ1) ranged
from 4.0 to 26.3 ng/ml and were within the range of the boys
without side effects after priming. We found no signiﬁcant
differences between the used doses of 50 and 125 mg testosterone
(SI units: ng/ml!3.47Znmol/l). Conclusion: Parents and
patients should be informed about priapism and testicular pain
as rare side effects of testosterone priming.

P2-P645

Effect of One-Year Growth Hormone Therapy on
Serum Levels of Ghrelin and Leptin in Children with
Growth Hormone Deﬁciency and their Correlations
with Cardiac Functions and Dimensions
Randa Khalaf, Mohamed ElKholy, Heba Elsedfy, Alyaa Kotby,
Rasha Hamza, Omneya Youssef, Nermine Mahmoud
Ain Shams University, Cairo, Egypt
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Adverse Effects after Priming with Testosterone in
Short Statured Boys before Growth Hormone
Stimulation Test
Andrea Albrechta, Theresa Pengera, Michaela Marxa, Thomas Voelkla,
Karin Hirschb, Helmuth G Doerra
aDivision of Paediatric Endocrinoloy, Hospital for Children and
Adolescnets, University of Erlangen, Erlangen, Germany; bDivision
of Paediatric Urology Endocrinology, Deptartment of Urology,
Univiversiry of Erlangen, Erlangen, Germany

Background: Current guidelines recommend the priming
with low-dose testosterone in prepubertal boys prior to growth
hormone stimulation tests. To our knowledge, only few adverse
events after low-dose testosterone have been described so far.
Objective and hypotheses: To assess possible side effects of
testosterone priming. Patients: We studied 188 prepubertal boys
aged between 10 and 15 years (mean G S.D.: 11.4G1.25 years),
who were primed with testosterone doses between 50 mg (nZ136)
and 125 mg (nZ51) seven days before the test. One boy
accidentally received 250 mg testosterone. We report on three
patients who developed priapism and two patients with testicular
pain. Serum testosterone levels were measured by LC-MS/MS at
the time of the test. Results: Two boys (twins aged 12 years)
developed severe low-ﬂow priapism 2 weeks after the I.M. injection
of 125 mg testosterone. In both cases, decompression of the
cavernous bodies by blood aspiration was performed. A 10-yearold boy (50 mg I.M.) suffered from stuttering priapism and
testicular pain (5 days after injection). The symptoms were selflimiting within a few days. Two boys (10 years, 50 mg I.M.) only
reported on testicular pain. The side effect rate after priming was
overall low with 2.7%. Serum testosterone levels (ng/ml) were
available in 95 boys without side effects and ranged from 0.38 to
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Background: Controversial data on ghrelin and leptin
concentrations in patients with growth hormone deﬁciency
(GHD) have been published. Little has addressed the correlation
between Ghrelin and leptin with cardiac functions in patients with
GHD. Aim: To investigate the effect of one year Growth hormone
(GH) therapy on serum levels of ghrelin and leptin in children
with GHD and to study their correlations with cardiac functions
and dimensions in patients with GHD. Patients and methods: A
prospective case-control study was performed on 23 pre-pubertal
growth hormone deﬁcient patients and 14 age, sex and BMI
matched controls. Anthropometric measurements, echocardiography (conventional and cardiac tissue Doppler imaging) and
measurement of serum levels of ghrelin and leptin were done
before and after one-year therapy with GH. Results: Untreated
GHD patients had signiﬁcant lower height (PZ0.0001) when
compared to controls. Ghrelin and Leptin levels were comparable
between the two groups at baseline and after one year follow up
without any statistical signiﬁcant difference. Ghrelin in visit two
correlated negatively with Ratio between maximum wave velocity
of early diastolic ﬁlling across mitral annulus and maximum wave
velocity of late diastolic ﬁlling (atrial wave) across mitral annulus
by Doppler echocardiography, (Em/Am) in both visits (PZ0.012
and 0.013 respectively), ejection fraction (EF) in visit two and left
ventricular mass index (LVMi) in both visits (PZ0.036 and 0.009
respectively). Leptin in visit two correlated positively with left
ventricular diameter in diastole (LVEDd) in both visits and aortic
root diameter in visit 2 (Ao) (PZ0.009, 0.009 and 0.24
respectively). Neither ghrelin nor leptin showed correlation with
other echocardiographic and cardiac tissue Doppler imaging
parameters. Conclusion: Treated and untreated GHD children
did not show any difference in their serum levels of ghrelin and
leptin, However Ghrelin correlated with Em/Am, EF and LVMi
while Leptin correlated with LVEDd and AO.
Key words: GHD, Ghrelin, Leptin, cardiac
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P2-P646

Metabolic Parameters and Glucose Homeostasis in
Childhood Onset Growth Hormone Deﬁciency at Time
of Initial Evaluation and Retesting
M Ahmid, M McMillan, S F Ahmed, M G Shaikh
Developmental Endocrinology Research Group, Royal Hospital for
Children, School of Medicine, University of Glasgow, Glasgow, UK

Background: It is well known that growth hormone (GH)
brings about several effects, involving bone, body composition,
lipids and glucose homeostasis. However, the complex interplay
between these parameters is rather poorly studied in children with
childhood-onset-GH deﬁciency (CO-GHD). Objective and
hypotheses: To investigate lipids, adipokines (leptin- adiponectin- resistin) and glucose homeostasis and their relationship with
bone and body composition in children and adolescents with
CO-GHD at time of diagnosis and retesting at ﬁnal height.
Method: A cross-sectional study of children undergoing GH
stimulation tests for short stature (total K25, GH deﬁciency K15,
median age (range) 10.9 years (5.6–16.0)) and biochemical
revaluation at ﬁnal height after GH therapy (total – 11, GH
deﬁciency – 7, age 16.7 years (14.9–18.6)). Results: At time of
diagnosis and retesting, lipid proﬁles, adipokines and glucose
homeostasis in both groups were within the normal range with no
differences between those with GHD and those who had normal
GH levels. Leptin levels in both groups correlate positively with fat
mass (rZ0.9, P!0.001), and with osteocalcin positively at
diagnosis (rZ0.5, PZ0.01) but inversely at retesting (rZK0.9,
P!0.001). In retesting group, those who were older at the time of
diagnosis CO-GHD and had a shorter duration of GH therapy
were more likely to have higher cholesterol (rZ0.9, P!0.001),
LDL(rZ0.9, P!0.001), and leptin (rZ0.8, P!0.001), and lower
osteoclacin (rZK0.7, PZ0.01) at ﬁnal height. Conclusion:
Metabolic proﬁles and glucose homeostasis are not signiﬁcantly
different between those with GH deﬁciency and those with normal
GH levels at times of initial evaluation and retesting at ﬁnal height.
Timing and duration of childhood treatment may inﬂuence
adiposity parameters and bone formation biomarkers seen in
adolescents with CO-GHD. Differences in relationship between
leptin and osteoclacin at diagnosis and retesting may be related to
active growth. Further studies are still required to clarify the
relationship between adipokines, bone and CO-GHD.

P2-P647

Final Adult Height (FAH) in Patients with PROR-1
Gene Mutations during GH Long-Term Therapy
Gavrilova Anna, Nagaeva Elena, Shiryaeva Tatiana,
Petekova Valentina, Dedov Ivan
Endocrinologal Research Center, Moscow, Russia

Background: PROP-1 gene mutations are responsible for
most of the cases of multiple pituitary hormone deﬁciencies
(MPHD). Objective and hypotheses: We performed to evaluate
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the ﬁnal adult height (FAH) in a group of patients with a PROP-1
gene mutations. Twenty-ﬁve patients (11 males) with a PROP-1
gene mutation, not treated before, were recruited. All the patients
had been treated with a ﬁxed rhGH dose (0.033 mg/kg per day) for
10.5 years (7.0–11.45). Fifteen patients (seven males) reachad
FAH. At the time of the diagnosis secondary hypothyroidism was
revealed in 83.3% of patients, secondary hypocortisolism – in
12.0%. In adult, secondary hypothyroidism was revealed in 100%,
secondary hypogonadism in 100% of patients and secondary
hypocortisolism in 33.3%. All patients received replacement
therapy and were compensated all the time during the rhGH
treatment. Method: ‘Hypopituitarism panel’ genes were
sequenced using a custom Ion Ampliseq gene panel and PGM
semiconductor sequencer (Ion Torrent). Results: Baseline
characteristics of patients (Table 1): Characteristics at the end of
the therapy (Table 2): Conclusion: Patients with a PROP-1 gene
mutation showed a good response to GH therapy in our study.
All patients with a PROP-1 gene mutation reached PAH.

P2-P648

Congenital Hypopituitarism: Genotypic–Phenotypic–
Neuroradiological Correlation
Gabriella Cinzia Pozzobon, Cristina Partenope, Dario Gallo,
Chiara Damia, Marilea Lezzi, Roberta Pajno, Gemma Marinella,
Sara Osimani, Giovanna Weber
San Raffaele Hospital, Milan, Lombardy, Italy

Background: Congenital hypopituitarism is a rare cause of
pituitary insufﬁciency (incidence: 12–42 new cases/million per
year; prevalence: 300–455 cases/million). The aetiology remains
largely unclear: the most frequently correlated genetic abnormalities are those involving transcription factors implicated in
pituitary organogenesis. The phenotype and neuroradiological
ﬁndings associated with the underlying genotype may be highly
variable (from an isolated hypopituitarism to more complex
conditions such as septo-optic dysplasia and holoprosencephaly).
Objective and hypotheses: i) Retrospective analysis of a
population of pediatric patients with hypopituitarism in clinical,
diagnostic and therapeutic terms; ii) assessment of the phenotypic
characteristics and clinical ﬁndings in order to highlight common
features that may suggest a diagnosis, a most likely genetic
mutation and possible genotypic, phenotypic and neuroradiological correlates; iii) evaluation of the therapeutic response to GH
replacement. Method: Clinical, neuroradiological and molecular
data were collected in 31 patients (M/FZ15/16) with congenital
hypopituitarism, 15 with neonatal diagnosis and 16 with delayed
diagnosis, born from 1989 to 2014. Results: Eighty-four percent of
patients presented symptoms at birth: the most frequent were
prolonged hypoglycemia (55%), prolonged jaundice (51%) and
respiratory distress (49%). Micropenis and cryptorchidism were
present in 47% of male patients. Genetic analysis showed
correlated mutations only in 19% of cases (4 patients: mutation
in HESX1, microdeletion in PROP1, mutation in GLI2, deletion
1q24.3q31.1 containing LHX4). Brain MRI showed: 84% adenopituitary hypo-aplasia, 77% pituitary stalk hypoplasia/interruption/
absence, 74% ectopic neurohypophysis, 22% septo-optic dysplasia,
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Table 1. (for abstract P2-P647)
Characteristic
Chronological age at diagnostic (years)
Peak GH level on testing
Height at initiation, SDS

Males (nZ11)

Females (nZ13)

Total (nZ24)

5.0 (5.0 to 6.0)
0.95 (0.2 to 2.5)
K3.25 (K4.25 to K3.06)

6.0 (5.0 to 9.0)
0.33 (0.1 to 1.36)
K4.02 (K5.49 to K3.14)

6.0 (5.0 to 7.0)
0.5 (0.2 to 1.4)
K3.77 (K4.46 to K3.12)

Table 2. (for abstract P2-P647)
Characteristic
Height velocity in the ﬁrst year, SDS
FAH, cm
HSDS (FAH)
Predicted adult height (PAH), cm
Predicted adult height, SDS
D PAHKFAH

Males (nZ7)
8.98
176.0
0.24
179.0
0.65
0.00

Females (nZ8)

(6.85 to 11.25)
(172 to 181.1)
(K0.41 to 0.98)
(174.5 to 190.5)
(K0.03 to 2.38)
(K0.26 to 2.14)

normal in 3%. Conclusion: The clinical suspicion should be
placed at birth in those symptomatic children. MRI evaluation is
fundamental in order to predict the endocrinological phenotype
and the underlying genotype. The evidence of common traits in
these patients make the hypothesis of a common genetic alteration
more likely; however other genes still remain to be identiﬁed and
other factors (such as environmental) could contribute to the
pathogenesis of this complex condition.

P2-P649

A Case of Hypopituitarism in a Patient with
Cantù Syndrome
Annachiara Azzali, Luisa La Spina, Daniela Gioè, Perla Scalini,
Elena Sandini, Martina Farri, Maurizio de Martino, Stefano Stagi
Health Sciences Department, Anna Meyer Children’s University
Hospital, University of Florence, Florence, Italy

Background: Cantù syndrome is a rare disorder characterized by congenital hypertrichosis, neonatal macrosomia, a
distinct osteochondrodysplasia, and cardiomegaly. Other ﬁndings described are vascular abnormalities, pulmonary hypertension, generalized edema, mild learning disability and behavioral
problems. Cantù syndrome is related to an heterozygous
pathogenic variant in ABCC9 or KCNJ8, which can be inherited

8.67 (7.35 to 13.02)
160.5 (158.05 to 166.15)
K0.25 (K0.67 to 0.69)
162.5 (162.5 to 168.5)
0.08 (0.08 to 1.0)
0.50 (K0.75 to 1.75)

P

0.61
0.62

in an autosominal dominant manner or due to a de novo
pathogenic variant. Objective and hypotheses: We report a
particular case of a 15 years old girl, affected by Cantù
syndrome clinically diagnosed (genetic tests are currently being
conducted), with hypopituitarism. Results: The propositus
showed macrocephaly and typical coarse facial features with
broad nasal bridge, anteverted nares, enlarged nasal ﬁlter,
macroglossia and enlarged pinna. She also has widespread
hypertrichosis, joint laxity, pectus carinatum and hoarsely voice.
The patient also showed bone abnormalities typical of Cantù
Syndrome and cardiac involvement represented by a dilated
cardiomyopathy. Diagnosis of central congenital hypothyroidism
was made at 1 month of life. During the follow-up, diagnosis of
GH deﬁciency and hypogonadotropic hypogonadism was made.
MRI showed a hypoplastic pituitary. Conclusion: We described
the ﬁrst case of Cantù Syndrome with hypopituitarism, underlying
the importance to assess endocrine status at diagnosis and during
follow-up in these patients.

P2-P650

Delaying Puberty with GnRHa does not Promote
Adult Height in GH Treated Children Who Enters
Puberty at Average Age
Felicia Hansson, Peter Bang

Table 1. (for abstract P2-P648)
Neonatal diagnosis (48%)
Median age at diagnosis
Hormones deﬁciency

Median cortisol levels (ng/ml)
Response to GH replacement
(mean dose 0.21 mg/kg per week)

0.1 years (1.2 months)
GHCTSHCACTH 97%
TSHCGH 3%

Delayed diagnosis (52%)

3.16 years
GHCTSHCACTH 90%
GHCACTH 7%
TSHCGH 3%
10
47.5 (P!0.0001).
DHt after 2 year: C1.6 SDS DHt after 2 year: C1.79 SDS
DHt ﬁnal height: C2.61 SDS DHt ﬁnal height: C3.35 SDS

Peculiar phenotypic traits

%

Depressed nasal bridge
Prominent forehead

26
23

Low-set ear
Cleft lip and palate

23
9

Polydactyly
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Department of Clinical and Experimental Medicine, Linköping
University, SE-58185 Linköping, Sweden

Background: Delaying puberty with GnRHa in an attempt to
improve ﬁnal height in GH treated children is relatively common
in clinical practice. Such treatment is only supported by one
retrospective study in which pubertal start was relatively early.
Objective and hypotheses: To retrospectively assess adult
height in children with short stature treated with GH and receiving
or not receiving GnRHa. We hypothesized that delaying puberty
with GnRHa improves adult height. Method: We identiﬁed 70
children (35 girls) assessed for short stature in our clinic between
2000 and 2009 and in whom we had data on adult height. rhGH
monotherapy was given to 27 patients (GH start at mean (S.D.) age
10.1 (2.2) years), rhGH plus GnRHa therapy to 24 patients (GH
start at age 10.9 (2.2) years and GnRH start at age 11.9 (2.9) years)
and the remaining 19 patients did not receive any treatment
(Investigated at age 11.2 (3.7). Patients had diagnosis of IGHD,
SGA and ISS. Results: Adult mean (S.D.) heights were K1.4 (0.9)
SDS in rhGH and K1.7 (0.6) SDS in rhGH plus GnRHa treated
patients, signiﬁcantly higher than K2.4 (0.8) in controls (P!0.01
and P!0.05, respectively). The gain from baseline to adult height
did not differ between patients treated with rhGH or rhGH plus
GnRHa but was larger than in non-treated children (P!0.005 and
PZ0.011, respectively). The distance from reference mean age at
B2 or testicular volume O3 ml to pubertal start was 0.7, 0.3 and
K0.3 years, respectively. The most important predictors of adult
height were a low baseline height, long distance to MPH and a low
GHmax. Conclusion: This study does not support that delaying
puberty with GnRHa promote adult height in GH treated children
who enters puberty at average age.

Background: Fibroblast growth factor 21 (FGF21) is a
metabolic and growth regulator. The growth-promoting effect of
GH in children with GH deﬁciency (GHD) depends on many
factors. FGF21 concentration in and its interaction with growth
deﬁciency and growth response to GH therapy in GHD was not
examined. Objective and hypotheses: To estimate the FGF21
concentration and its correlation with degree of growth deﬁciency
and growth response in non-obese, prepubertal children with
isolated GHD before (GHD before GH) and after 6 months of GH
therapy (GHD after 6 m GH). Method: The 32 (22 boys, 10 girls)
children with GHD (mean height 117.9 cm, K2.77 S.D., mean BMI
K0.75 S.D.), mean age 8.87 years. Control group (CG): 18 (11 boys,
9 girls) age matched healthy children (mean height 125.8 cm,
K0.93 S.D., mean BMI K0.28 S.D.). Serum fasting FGF21 was
measured in all and in GHD after 6 months (m). In GHD IGF1
was measured before and after 3 months (m) of GH therapy. GHD
patients were divided into subgroups dependently on degree of
growth deﬁciency before GH therapy: A ! median height S.D. and
B O median height S.D.. Results: The median concentration of
FGF21 did not differ signiﬁcantly between CG, GHD before GH
and GHD after 6 m, however in CG it was lower than in GHD
(94.1 vs 99.8 before GH and 133 pg/ml after 6 m GH). IGF1 was
signiﬁcantly higher after 3 m of GH than before GH (242 vs
116.4 ng/ml). FGF21 after 6 m correlated with height S.D. after
6 m: the higher FGF21 after 6 m the more profound growth
deﬁciency (rZK0.50, P!0.05). Stepwise discriminant analysis
showed that FGF21 and IGF1 are differentiating features between
A and B subgroup (canonical factor: 0.49). In subgroup A FGF21
was higher than in subgroup B. FGF21 before GH was higher in
subgroup A than in subgroup B with border signiﬁcance (median
111 vs 84.5 pg/ml, PZ0.07) while FGF21 in subgroup A after 6 m
of GH was signiﬁcantly higher (median 174.5 vs 94.1 pg/ml,
P!0,05). IGF1 was signiﬁcantly lower in group A than in B both
before and after 3 months of GH therapy. Conclusion: FGF21 has
potential negative impact on stature growth in GHD children.

P2-P652

Abstract withdrawn

P2-P651

P2-P653

Estimation of FGF21 Concentration in Prepubertal
Children with Growth Hormone Deﬁciency before
and after 6 Months of Growth Hormone Treatment

Improving the ‘Gold Standard’: The Insulin Tolerance
Test Revisited

Agnieszka Rudzka-Kocjana, Mieczyslaw Szaleckia,b,
Anna Malinowskaa

University Hospitals Bristol, Bristol, UK

aDepartment of Endocrinology and Diabetology, Childrens’
Memorial Health Institute, Warsaw, Poland; bFaculty of Medicine
and Health Sciences, University of Jan Kochanowski, Kielce, Poland
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Nikolaos Daskas, John Barton, Christine Burren, Elizabeth Crowne

Background: The optimal method to assess GH status
remains controversial. GH provocation tests are used and the
Insulin Tolerance Test (ITT) is regarded as the ‘gold standard’ to
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diagnose GH deﬁciency (GHD). The original selection of 0, 20, 30,
60, 90 and 120 min time points is still used in many protocols
worldwide, but variations have evolved. Objective and
hypotheses: Comparing standard ITT (StdITT) to a revised
(RevITT) protocol. Method: ITT was performed according to
local protocol. StdITT measured GH at K30, 0, 30, 60, 90 and
120 min. RevITT added three additional samples (15, 45 and
75 min). Data are presented as meanGS.D. unless speciﬁed
otherwise. Results: ITT where hypoglycaemia was achieved
were included (376/392). 65 were done using RevITT. Median
GH levels were highest at 60 min on StdITT and 45 min on
RevITT. Peak GH levels were measured (in decreasing frequency)
at 60, 30, 0, K30 min on StdITT and 45, 0, 60, 30 min on RevITT
but did not necessarily preclude GHD. Using peak GH cut-offs of
7 mg/l for prepubertal children and 5 mg/l for adolescents, 214/311
(68%) of StdITT and 38/65 (58%) of RevITT were abnormal.
Analysis of 124 normal tests (97 StdITT and 27 RevITT) identiﬁed
51/124 (42 StdITT and 9 RevITT), where a single GH level was
above the diagnostic cut-off. The 45 min sample represented the
peak GH level in 8/27 normal RevITT and in two tests it was the
only level precluding GHD. The 75min sample did not preclude
GHD. The 15 min sample represented the peak GH level in 3/27
normal RevITT, but did not preclude GHD on its own in any of
these three tests. The K30 min sample precluded GHD in 5/124.
Conclusion: Early and more frequent sampling are key to
diagnosing GHD accurately, precluding GHD in an additional
7.5% (45 min sample) and 4% (K30 min sample). The 120 min
can be removed as it does not contribute to GHD diagnostic yield.

over-adherent NEL patients (AD O110%; Table 1). Conclusions:
The calculated AD rate with NEL devices appears to be higher than
the recorded AD rate with easypod. The over-adherence with NEL
devices could be interpreted as increased wastage of r-hGH.
Further analysis of how to detect mismanagement of prescribed
r-hGH is needed.
Table 1. Adherence rates in patients using easypod or NEL devices.
Mean AD rate

Easypod
(% of patients)

NEL
(% of patients)

O110% (wastage of r-hGH)
85.7–110%
57.1–85.7%
!57.1%

0
72.5
26.3
1.2

15.5
58.8
24.6
1.1

P2-P655

Factors Inﬂuencing Peak GH Response During Insulin
and Clonidine Stimulation Tests
Ionela Pascanua, Iulia Armeana, Iuliana Gherland,
Camelia Procopiucc, Pop Ralucab
aEndocrinology

P2-P654

Adherence to Growth Hormone Therapy: Comparison
of Electronic Auto-Injection to Non-Electronic
Injection Devices
Mia Trendaﬁlow, Klaus Hartmann
Medical Center for Childhood and Adolescence, Frankfurt,
Germany

Background: Mean adherence (AD) rates in patients treated
with recombinant human GH (r-hGH) using either the easypode
or a non-electronic (NEL) device have recently been reported.
Objective and hypotheses: To evaluate AD rates of r-hGH
treatment under everyday conditions and to calculate the amount
of r-hGH administered using the easypode or a NEL device.
Method: Retrospective, observational, open-label, non-controlled
study in patients receiving r-hGH, either by the easypode or a
NEL device. For patients using a NEL device, AD was calculated
from the ratio of provided vials to prescribed dose. The easypode
device is an automated electronic injection device for r-hGH
(Saizenw) delivery that accurately records each dose and injection
taken to evaluate AD. Results: The mean AD rate was higher in the
NEL device patients (nZ348, mean age 11.2G6.2 years) than in the
easypode patients (nZ251, mean age 9.2G3.6 years): 95.6G
19.6% vs 89.7G10.1%. Modiﬁed analysis according to the criteria of
Cutﬁeld et al. indicated that this was due to a higher proportion of
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Department, University of Medicine and Pharmacy,
Tg Mures, Romania; bResearch Methodology Department,
University of Medicine and Pharmacy, Tg Mures, Romania; c“CI
Parhon” Institute, Bucharest, Romania; dUniversity of Medicine and
Pharmacy “Carol Davila”, Bucharest, Romania

Background: Several factors (bone age, BMI, target height,
age) have been previously demonstrated to impact on GH
response during stimulation tests, none of them proving to be of
crucial importance. Objective and hypotheses: To analyze the
inﬂuence of several anthropometric and laboratory parameters on
peak GH response during insulin and clonidine stimulation tests.
Method: Retrospective review of 265 patients who underwent GH
stimulation tests with clonidine and/or insulin in two endocrinology centers (Bucharest and Tirgu-Mures) from Romania
between 2009 and 2015. Variables: age, sex, height SD score, BMI
SDS, and IGF1 SDS. Results: Mean ages was 9.4G4.0 years with
a sex repartition favoring boys (M: FZ1.8:1). 165 subjects were
GHD deﬁcient according to the peak GH response (!10 ng/ml).
In univariate analysis, BMI SDS was negatively correlated with
peak GH during clonidine (rZ(K0.20), PZ0.0023), but not
insulin (rZ(K0.13), PZ0.1776). IGF1 SDS correlates positively
with both clonidine and insulin GH peak response (rZ0.37 and
0.30, P!0.0001 and 0.0014 respectively). Age, sex and prepubertal
status had no signiﬁcant inﬂuence on the peak GH response. In
multivariate regression analysis, BMI SDS and IGF1 SDS
signiﬁcantly inﬂuenced the peak GH response during clonidine,
the whole model explaining 11.3% of the response. For insulin, the
model explained 31.5% of the GH variance with age and IGF1 SDS
being the signiﬁcant factors. Conclusion: In our study BMI SDS
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negatively correlates with GH response during clonidine, but not
insulin GH stimulation test. IGF1 SDS is the only factor positively
correlated with GH response in both provocative tests analyzed.

P2-P656

Improved Growth Outcomes with Jet Delivery of
Growth Hormone in Children are Maintained Over
Long-Term Treatment
Maria Michaelidoud, Alastair D Knightc, Sue Whittenb, Priti Bajajb,
Helen A Spoudeasa
aLondon

Centre for Paediatric Endocrinology, Great Ormond Street
and University College London Hospitals, London, UK; bFerring
Pharmaceuticals, London, UK; cEvicom Ltd, Twickenham, UK;
dNottingham University Hospitals NHS Trust, Nottingham, UK

Background: We previously reported in a national cohort,
that adherence to subcutaneous Growth Hormone (GH) treatment
in children is better with jet delivery compared with needle devices
(Spoudeas et al. Patient Prefer Adherence. 2014;8:1255–1263). We
also separately reported that adherent children showed signiﬁcantly improved height outcomes at one year. Objective and
hypotheses: To examine the potential inﬂuence of adherence and
demographic covariates on growth outcomes of children using
Growth Hormone (GH) jet delivery beyond one year of treatment.
Method: A cohort of children aged !16 years treated with GH via
jet delivery was identiﬁed at a split-site centre (GOSH and UCLH,
UK). Adherence and growth parameters were followed-up over a
treatment period beyond one year. Adherence was evaluated using
the Proportion of Days Covered (PDC) index. Patients with a PDC
score O0.8 were considered adherent. Standard deviation scores
for Height (HTSDS) and Height Velocity (HVSDS) were primary
outcomes compared to pre-treatment and target height. The
inﬂuence of categorical demographics before treatment was
assessed. Results: From a cohort of 72 patients, 31 (20M, 11F)
were deﬁned as adherent at one year and followed-up for median
(range) 3.12 (1.46–4.85) years. MeanGS.D. HTSDS and HVSDS
were signiﬁcantly improved from baseline at one year and
assessment end (K2.03G1.18, K1.34G1.22, K1.02G1.21 and
K1.10G2.51, 2.56G2.51, 0.74G3.91, P!0.001). HTSDS and
HVSDS outcomes at end of treatment were not inﬂuenced by
thyroxine use, previous irradiation, years before start of treatment,
sex and age at onset. Conclusion: Jet delivery of GH for a
treatment period beyond one year provides children with
improved height outcomes which are independent of demographics pre-treatment. High persistence of use with GH jet
delivery, as reported earlier, may contribute to these long-term
outcome beneﬁts.

P2-P657

Septo-Optic Dysplasia and Excellent Growth with
Low Growth Hormone Dose: Our Experience
Gabriella Cinzia Pozzobon, Gemma Marinella, Chiara Damia,
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Cristina Partenope, Dario Gallo, Roberta Pajno, Sara Osimani,
Giovanna Weber
San Raffaele Hospital, Milan, Lombardy, Italy

Background: Septo-optic dysplasia (SOD) is a congenital,
rare anomaly (1:10 000) associated with optic nerve hypoplasia,
midline brain abnormalities and pituitary hormone abnormalities.
Genetic alterations associated are: HESX1, SOX2 and SOX3. SOD’s
pattern of growth even without GH treatment has been reported to
be often good. Objective and hypotheses: Evaluate SOD’s
growth in patients followed in our Centre. Method: See Figure 1.
Results: All presented severe GH deﬁciency with low IGF1 levels,
hypoglycemia and pathological MRI, therefore started GH
treatment before 3 years of age. During GH treatment growth
rate was excellent with a starting GH dose of 0.18 mg/kg per week.
As IGF1 levels were OC2 SDS in each patients at least once, GH
posology was reduced to a median of 0.11 mg/kg per week with a
normalization of IGF1 levels, nevertheless growth velocity
remained good (gv: C1.02 SDS), with a currently median height
gain of C2.54 SDS and a median delta to midparental height of
C1.29 SDS after almost 10 years of treatment. Conclusion: Some
SOD, with GH and IGF1 deﬁciency, present excellent growth
during GH treatment even with minimal doses. The mechanism
underlying is not clear: high levels of insulin, PRL or leptin may be
involved, however no speciﬁc cause has been found, therefore
more studies are needed to better explain this phenomenon.

Figure 1

P2-P658

Early Diagnosis and Treatment of a Newborn with
POU1F1 Mutation
Thérèse Bouthors, Marie-Christina Antonioua, Andrew Dwyerb,
Sophie Stoppa-Vauchera, Eglantine Elowe-Gruaua, Franziska
Phan-Huga, Nelly Pittelouda,b, Michael Hauschilda
aDivision of Pediatric Endocrinology, Diabetology and Obesity,
Department of Pediatric Medicine and Surgery, Centre Hospitalier
Universitaire Vaudois (CHUV), Rue du Bugnon 46, 1011 Lausanne,
Switzerland; bEndocrinology, Diabetes and Metabolism Service,
Centre Hospitalier Universitaire Vaudois (CHUV), Rue du Bugnon
46, 1011 Lausanne, Switzerland

Background: POU1F1 encodes a pituitary-speciﬁc homeodomain transcription factor that is crucial for development and
differentiation of anterior pituitary cell types. Mutations in this
gene result in GH, TSH and prolactin (PRL) deﬁciencies.
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Objective and hypotheses: To describe a male newborn of a
mother with known dominant p.R271W mutation in the POU1F1
gene. Methods: Case report with clinical follow up, endocrine
investigations, neuroimaging, and genetic analysis. Results: Cord
blood analysis suggested central hypothyroidism (TSH:
0.695 mU/l; fT4: 9 pmol/l), GH deﬁciency (0.06 nmol/l), and
PRL deﬁciency (2 mmol/l). GH deﬁciency (0.07 mg/l) was
conﬁrmed during symptomatic hypoglycaemia (1.7 mmol/l) at
day 2 of life. IGF1 (!32 mg/l) and IGFBP-3 (!0.5 mg/l) where
low. MRI revealed a hypoplastic adenohypophysis (height:
1.7 mm). The knee-bone maturation was delayed. Thyroid
hormone substitution was initiated at day 2 of life. Early GH
treatment starting at 4 days of life (0.025 mg/kg per day) prevented
further hypoglycaemias as controlled by continuous glucose
monitoring. At the age of 2.5 months (minipuberty) the patient
had normal activation of the gonadotropic axis (LH (2.7 UI/l),
FSH (1 UI/l), testosterone (7.2 nmol/l), AMH (O210 ng/ml),
Inhibine B (790 pg/ml)). Genetic analysis conﬁrmed the p.R271W
mutation in the POU1F1 gene. Conclusion: The known maternal
mutation enabled prompt screening of the newborn. Endocrine
testing diagnosed central TSH, GH and PRL deﬁciencies and
allowed early treatment. Genetic testing conﬁrmed the presence of
the same mutation as his mother. Early GH substitution prevented
repeated hypoglycaemic events and eventual related complications. Long-term follow-up is needed to conﬁrm normal growth
and development.

P2-P659

Inﬂuences of GHR-Exon 3 and -202 A/C IGFBP3
Polymorphisms on 1 Year Follow-Up Outcome of
Growth Hormone Treatment in Korean Children with
Growth Hormone Deﬁciency
Joon Woo Baek, Yeon Joung Oh, Min Jae Kang, Young Suk Shim,
Il Tae Hwang, Seung Yang
Department of Pediatrics, Hallym University College of Medicine,
Chuncheon, Republic of Korea

Background: The GHR-exon3 and the -202 A/C IGFBP3
polymorphisms have been suggested to affect responses to
recombinant human GH (rhGH) therapy in some individuals
with short stature. This study aimed to assess the inﬂuences of the
two polymorphisms on treatment outcomes in patients with GH
deﬁciency (GHD). Method: In 72 (32 girls and 40 boys) children
with conﬁrmed diagnosis of GHD, genotyping and serial
measurements of auxological and endocrinologicalparameters
were performed. Forty-nine patients who remained in the
prepubertalstate after 1 year of GH treatment were analyzed.
Results: Distribution of the GHR-exon3 genotypes was as follows:
d3/d3 genotype 2.8%; d3/ﬂ genotype 15.3%; and ﬂ/ﬂ genotype
81.9%. Frequencies of the -202 A/C IGFBP3 genotypes were as
follow: A/A genotype 55.5%; A/C genotype 38.9%; and C/C
genotype 5.6%. In comparing the d3/d3 and d3/ﬂ group with the
ﬂ/ﬂ group, there was no signiﬁcant difference in ﬁrst-year height
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velocity (9.4G2.2 vs 8.1G1.7 cm, PZ0.08). Likewise, comparing
the A/A group with the A/C and C/C group, no signiﬁcant
difference was observed in height velocity (8.3G2.0, 8.3G1.7 cm,
PZ0.97). Combined analysis of the two polymorphisms showed
no signiﬁcant interaction on the ﬁrst year height velocity.
Conclusion: Our results suggest that the two polymorphisms
are not major factors in the modulation of interindividual growth
response to GH therapy in Korean children with GHD.
Keywords: GH deﬁciency, growth hormone receptor, insulin-like
growth factor binding protein 3, polymorphism

P2-P660

Comparison between Effects of Oral Iron and
Vitamin A with Oxandrolone upon Height and
Puberty of Children with Constitutional Delay of
Growth and Puberty
Zahra Pournasiria,b, Shadab Salehpoura,b
aShahid

Beheshti University of Medical Sciences, Tehran, Iran;
Department, Clinical Research Development Center,
Loghman Hakim Hospital, Tehran, Iran
bPediatric

Background: Constitutional delay of growth and puberty
(CDGP) is one of the most common problems of pediatrics. It
causes a lot of psychological and social disorders in families.
Currently there are a variety of therapies including administration
of testosterone enantate, oxandrolone and growth hormone.
Objective: The aim of this study, which has been performed as
the ﬁrst in Iran and the second in the world, is the comparison
between effects of oral iron in combination with vitamin A with
oxandrolone in promotion of height growth and bone age of these
children. And HSDS, WSDS, BMI, SMR, bone age and serum IGF1 level are used as milestones of such improvement in this study.
Materials and methods: This clinical trial has been performed
on 85 CDGP boys. After registration of personal identities and
taking blood, urine and stool specimens to rule out probable
underlying diseases and interfering factors, the children were
divided into three groups include control, treated with oxandrolone and treated with oral iron and vitamin A. Data were
transferred to SPSS program where the results were analyzed by
paired T-, ANOVA, Tukey, and Wilcoxon–Kruskal–Wallis tests.
Results: There was no signiﬁcant difference between the treated
groups in HSDS (P value Z0.56) and WSDS (P value Z0.08), BMI
(P valueZ0.51). On the other hand there was a signiﬁcant
difference in SMR (P value ! 0.0001) and bone age (P value
!0.0001) between them. Eventually there was not signiﬁcant
difference in serum IGF-1 level between two treated groups (P
valueZ0.98). Conclusion: Iron and vitamin A can be used instead
of oxandrolone in CDGP children with the same therapeutic and
without the adverse effects seen in oxandrolone administration.
In addition, this new therapeutic method has no signiﬁcant effect
on SMR and bone age promotion in contrast with oxandrolone
therapy.
Keywords: CDGP, BMI, SMR, bone age, IGF-1
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P2-P661

‘First Do No Harm’: Growth Hormone (hGH)
Treatment in a Case of Recurrent Craniopharyngioma
George-Sebastian Zmaua, Ioana Armasua, Alina Beleceanua,
Anamaria Bursuca, Mirela Puiua, Ion Poeatab, Cristina Predaa,
Carmen Vulpoia
aDepartment of Endocrinology, U.M.F. “Grigore. T. Popa” Iasi, Iasi,
Romania; bDepartment of Neurosurgery, U.M.F. “Grigore. T. Popa”
Iasi, Iasi, Romania

Introduction: Craniopharyngiomas (CP) are benign, dysontogenic supra or intra-sellar tumours. They are locally aggressive
with severe endocrine, neurological and ophthalmological implications. Somatotroph deﬁciencies rise therapeutic management
problems due to increased risk of tumour growth and recurrence.
Case report: Male patient, aged 18 years 4 months, born
naturally, late-term (42 weeks, 3200 g, Apgar 7), third child in a
brotherhood of four (apparently healthy parents and brothers),
with slightly delayed developmental acquisitions, was ﬁrstly
evaluated in the Endocrinology Department at age 13 years
6 months for growth retardation. Investigations pleaded for
pituitary dwarﬁsm (short stature K2.5 S.D., absence of puberty
signs, delayed bone age of 10 years, somatotroph axis: low basal
GH with no stimulation to arginine, low IGF-1) and rhGH therapy
was initiated. After just 5 months he was admitted to
Neurosurgery Department due to severe headache, Jacksonian
seizures and optochiasmatic syndrome determined by rapid
developing para- and suprasellar compressive craniopharyngioma
identiﬁed at MRI. Minimally invasive surgery was performed
(partial ablation). On follow-up patient sustained panhypopituitarism and received corticoid and thyroid substitutive treatment.
The evolution comprised of two other surgeries performed for
tumour recurrence and external radiation (54 Gy/30 ft/CTV),
associating further ophthalmological complications. At current
evaluation, severe growth retardation (K5.11 S.D.), delayed bone
age (11 years 6 months, fertile cartilages) and somatotroph
deﬁciency raised the question of usefulness of rhGH treatment.
Given frequent tumour recurrences and the presence of tumour
residue, the histological type of CP determination becomes crucial
for better adjustment in treatment strategy. Discussions:
Regarding published data on patients treated surgically and with
rhGH, CP recurrence is reported at approximatively 4 years after
surgery and two after rhGH therapy. Although GH receptors exist
in some craniopharyngiomas, many authors consider rhGH safe.
We emphasize the importance of close follow-ups of rhGH
treatment, given the rapidly evolving tumour in our patient case.

P2-P662

High Efﬁcacy Growth Hormone Therapy in Patient
with Homozygous Mutation in Growth Hormone
Gene (GH-1) During 3 Years
Gavrilova Anna, Nagaeva Elena, Shiryaeva Tatyana
Endocrinology science center, Moscow, Russia
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Background: Mutations in GH-1 gene is a rare cause of
isolated growth hormone deﬁciency. Main features of this
condition include markedly reduced secretion of GH combined
with low concentrations of IGF-I leading to short stature.
Objective and hypotheses: 1.56 years old girl was admitted to
our hospital because of short stature. She was born at term from
closely related healthy parents. Her birth length and weight were
48 cm (SDS: K1.07) and 3670 g (SDS: 0.75), respectively. Failure
to thrive and psycho-motor delay were noted. The karyotype is
46 XX. On examination at 1.56 years her height was 59 cm (SDS:
K7.25) and her weight was 4.6 kg, BMI SDS K3.69, she had some
mild dysmorphic features (prominent forehead, saddle nose and
blue sclera). Laboratory testing revealed low IGF-1 (3 ng/ml),
normal random fT4, cortisol and prolactin levels. Bone age was
8 month. Genetic analysis revealed homozygous GH-1 gene
deletions. The girl was started on GH therapy and protein rich
diet. Method: ‘Hypopituitarism panel’ genes were sequenced
using a custom Ion Ampliseq gene panel and PGM semiconductor
sequencer (Ion Torrent). Results: For the ﬁrst year of GH therapy
she grew 18.44 cm (SDS height velocity 5.96 cm/year) and showed
some improvement in psychomotor development. For the ﬁrst 2
years of GH therapy she grew 13.26 cm (SDS: 4.23). Now her D
height is 41 cm, D height SDS is 5.53 for 3 years of therapy.
Conclusion: Mutations in GH-1 gene is a rare cause of isolated
growth hormone deﬁciency, which may present with extremely
short stature and showing a good response to GH therapy.

P2-P663

A Case of GH Deﬁciency in a Female with 3M
Syndrome
Barbara Bortonea, Perla Scalinia, Maurizio de Martinoa,
Sabrina Gigliob, Elisabetta Lapib, Matteo della Monicab,
Stefano Stagia
aHealth Sciences Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy; bGenetics and
Molecular Medicine Unit, Anna Meyer Children’s University
Hospital, Florence, Italy

Background: 3-M syndrome is an autosomal recessive
primordial growth disorder characterized by severe prenatal and
postnatal growth retardation, normal mental development,
unusual facial features and skeletal abnormalities. Mutations in
the CUL7, OBSL1 and CCDC8 genes are responsible for this
syndrome. In literature a modest response to GH treatment in 3M
children is reported without a signiﬁcant improvement in the ﬁnal
height, suggesting a picture of GH insensitivity. Objective and
hypotheses: To describe the 1 year results of r-hGH treatment in
a patient with 3M syndrome and GH deﬁciency. Results: Here we
describe the case of an Italian girl born from non consanguineous
parents, full term, small for gestational age (weight 2120 g: !3rd
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centile; length 40.5 cm: !3rd centile). She presented postnatal
growth retardation, hip dysplasia, hyperextensible joints and
normal mental development. Therefore clinical diagnoses of 3M
syndrome was suspected and then conﬁrmed by the ﬁnding of a
CUL7 mutation in compound heterozygosity (c. 3750delA
C3753_3762 del and c.4814delG: this last mutation unreported).
At the age of 4 years and 4 months the height was K2.74 SDS,
growth velocity K2.60 SDS. GH stimulation tests with arginine
and clonidine showed a peak of 5.95 and 4.97 ng/ml, respectively.
Not alterations in size, morphology and impregnation of pituitary
gland were found at MRI. Therefore r-hGH treatment was started
at 0.30 mg/kg per week. After 6 months of therapy we report a
signiﬁcant catch up growth: height K2.16 SDS and growth
velocity 0.64 SDS; after 1 year of treatment: height was K1.80 SDS.
Conclusion: Even if a longer follow up is necessary to conﬁrm this
ﬁnding, our data may suggest to study GH axis in 3M syndrome
for the possibility of an interindividual response to GH treatment
in these patients.

P2-P664

Case Report of SHOX Gene Haploinsufﬁciency
Diagnosed in Early Infancy
Gabriella Cinzia Pozzobon, Dario Gallo, Chiara Damia,
Cristina Partenope, Gemma Marinella, Sara Osimani, Roberta Pajno,
Giovanna Weber
San Raffaele Hospital, Milan, Lombardy, Italy

Background: SHOX-D is rarely diagnosed in early infancy as
cause of short stature. Objective and hypotheses: Describe
clinical characteristics of two girls with an early diagnosis of LeriWeill dyschondrosteosis, admitted to our hospital because of
severe short stature. Method: Mutation screening of SHOX and
its regulatory regions was performed by MLPA. Family analysis
was undertaken. Results: The ﬁrst 1.3 years girl was born on term,
SGA for weight (K1.9 SDS) and length (K1.77 SDS) with a family
history of short stature in both parents (T-Ht K2.6 SDS). Physical
examination revealed rhizomelic body disproportion, H K3.96
SDS, Span/H ratio 90%, SH/H ratio 63%. Hypochondroplasia was
ruled out by Rx vertebral column and limbs, that did not reveal
any radiological sign. SHOX gene MLPA in her and her father
revealed c.463GOC mutation in heterozygosys, already described
in X-chromosome gene database. The second 1.2 yeas girl was
born on term, AGA, with a prenatal ﬁnding of short femur.
Physical examination revealed relative macrocephaly, prominent
frontal bossing, depressed nasal root and rhizomelic aspect of
upper limbs, L K2.11 SDS, no family history of short stature (T-Ht
0.18 SDS). She undergone FGFR3 analysis which result normal.
SHOX gene analysis showed c.728 dup in heterozygosis cause of
frameshift mutation. Conclusion: SHOX deﬁciency leads to short
stature with variable phenotype that is frequently nonspeciﬁc in
early childhood. There is not consensus on time and auxological
criteria to start therapy with GH and if It could affect ﬁnal height.
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P2-P665

Association between IGF-1 (Insulin-Like Growth
Factor) SD Levels and Children with Growth Hormone
Deﬁciency with and without Pituitary Morphological
Abnormalities
Maria Cláudia Schmitt-Lobe, Dionara Frare, Rafael Greco
Regional University of Blumenau, Pediatric Endocrinology
Ambulatory, Blumenau/SC, Brazil

Background: The diagnostic use of IGF-1 in children
suspected of GHD is based on the assumption that a single
determination of this parameter reﬂects the integrated 24-h GH
secretion. IGF-1 levels are low in GHD, but a study found a
signiﬁcantly lower sensitivity in children with organic lesions in
the brain. Objective: The aim of this study was to check if there is
a statistically signiﬁcant relation between IGF-1 values in children
with GHD with and without pituitary morphological abnormalities. Method: The study was carried out at a Pediatric
Endocrinology Center and it used a sample of 125 patients
diagnosed with GHD. It was analyzed the IGF-1 SD values and the
presence, or not, of pituitary morphological abnormalities. It was
taken under consideration gender and the relation between H-SDS
and age at the moment of diagnosis, inside each group of children.
The medical imaging exams used for pituitary analysis where
Magnetic Resonance Imaging (MRI) and/or Computed
Tomography (CT-Scan) when available. Results: Were analyzed
70 male, 39 (31.2%) presented pituitary abnormalities. There is no
difference between IGF-1 SD and morphological pituitary changes,
when considering level of IGF-1 values !0 SD. Although when
analyzed IGF-1 value !K2 SD the number of patients with
morphological pituitary abnormalities were signiﬁcantly higher
than the patients without pituitary abnormalities (P!0.05). The
relation between H-SDS and age at the moment of diagnosis
according IGF-1 !0SD and !K2 SD not presented signiﬁcant
difference in the group with and without pituitary abnormalities.
Conclusion: According this study patients with IgF-1 !K2 SD
showed abnormalities in the pituitary gland.

P2-P666

Usefulness of Growth Hormone Transient Treatment
Suspension in Prepubertal Children Treated with
Growth Hormone
Marı́a Martı́nez Barahonaa, Laura Cecenarroa,b, Marta Murillo
Vallésa, M. Luisa Granada Yberna, Esther Ropero Ramosc,
Joan Bel Comosa
aGermans Trias i Pujol Hospital, Badalona, Spain; bLeo Messi
Foundation, Badalona, Spain, cMataró Hospital, Mataró, Spain

Background: The primary goal of treatment is to achieve a
ﬁnal height within the normal range and avoid the physical and
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psychological consequences of short stature (SS). If after a time,
treatment efﬁcacy criteria are not achieved, it is necessary to
revalue its usefulness. There is no consensus about which conduct
should be adopted in these cases. An alternative, is the suspension
of rhGH treatment and evaluate the clinical and biochemical
results to decide to continue or discontinue treatment deﬁnitively.
This discontinuation of rhGH treatment, we have called ‘transient
treatment suspension’ (TTS). Objective and hypotheses:
Determine the characteristics of a group of prepubertals patients
undergoing TTS with rhGH and establish its usefulness in clinical
practice. Method: It is a retrospective study of a group of patients,
which indicated TTS with rhGH (n: 41). Results: 78% of patients
were male. 70% had diagnosis of IGHD and the remaining SGA.
The average age of the onset of treatment with rhGH was 7.4G2.5
years for IGHD and 4.7G1.7 years for SGA. The mean rhGH dose
used was 0.22 mg/kg per week. The mean onset of TTS was to 9.5
years. The mean duration of TTS was 11.3 months. Treatment was
restored in 76% of patients, because they showed a signiﬁcant
deterioration in their growth during the TTS period respect to PreTTS, both in GV, H, and IGF-1 levels. A signiﬁcant recovery of the
three parameters after 12 months of restoration of rhGH treatment
was achieved. In the remaining 24%, rhGH was not restarted due
to it was not observed signiﬁcant difference in GV, H and IGF-1,
compared to Pre-TTS. Through ROC curve analysis observed that
differences in GV (SDS) between Pre-TTS and TTS period is a
useful parameter to identify dependent rhGH patients (AUCZ
0.876, P!0.0001). A decrease R0.97 in GV-SDS between the PreTTS and TTS period was the best cut-off point associated with the
reinstated of treatment (sensitivity 80%, speciﬁcity 80%).
Conclusion: Based on our results, we conclude that TTS may
help us to decide to continue or deﬁnitively suspend treatment.
Thus, the costs and inconveniences caused by the daily
administration of an ineffective treatment would be reduced.

P2-P667

Birth Length, Weight and Head Circumference of
Neonates with IGF-I Receptor Mutations
Jenna Essakow, Aaron Lauterpacht, Zvi Laron
Schneider Children’s Medical Center, Petah Tikva, Israel

Background: In recent years more and more genetic defects
along the GHRH–GH–IGF-I axis have been reported. Those
mutations of the IGF-I receptor (R) are a rare abnormality of
whom only the heterozygotes progenies survive. Objective and
hypotheses: To determine the birth length, weight and brain size
using head circumference and ﬁnd out whether these correlate
with the type of mutation. Method: Collection of data of 65
neonates from published literature. Results: Forty-seven different
mutations of the IGF-I (R) located on chromosome 15 have been
identiﬁed. Birth length (BL), available for 28 neonates with a
gestational age of 34–41 weeks, ranged between 39 and 49 cm
(mGS.D.Z45G2.7 cm), one was premature (30 cm at 31 weeks).
Birth weight (BW) of 38 neonates ranged from 1400 cm to 2600 g
(mGS.D.Z2535G651 g). Two premature neonates weighed
650 950 g. The BW correlated with gestational age, not so the
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BL. The BMI of 27 neonates ranged from 6 to 13. Seven out of 16
mothers were short (133–148 cm). There was no correlation
between type of mutation and birth length or weight. In 21 records
microcephaly was ascertained or stated. Conclusion: Heterozygotes neonates for a variety of IGF-I-R mutations tend to be
shorter and more microcephalic than neonates with hGH gene
deletions and GH-R defects, (Laron syndrome). They are also less
obese than the above diagnostic entities. The below normal head
circumference indicates the important role of IGF-I in the
intrauterine growth of the brain in addition to that on linear
growth.

P2-P668

A Rare Cause of Growth Delay: Jacobsen Syndrome
Georgiana Constantinescu, Alina Belceanu, Anamaria Bursuc,
Ioana Armasu, Elena Braha, Cristina Rusu, Voichita Mogos,
Carmen Vulpoi
“Gr. T. Popa” University of Pharmacy and Medicine, Iasi, Romania

Background: Jacobsen syndrome is a rare genetic condition
caused by partial deletion of the long arm of chromosome 11
associated with delayed development, distinctive facial features,
bleeding disorder, skeletal abnormalities and endocrine disorders.
Case report: We report a rare case of Jacobsen syndrome in 4 year
old boy addressed for short stature. Born at term (36 W) with low
birth weight (1780 g) and delayed development, his height at
presentation was 86 cm (K3.95 S.D.) and weight 9 kg (K6 S.D.). He
presented typical syndromic features: trigonocephaly, craniostenosis, ocular hypertelorism, left palpebral ptosis, strabismus,
bilateral epicantus, short nose, micrognathia, small, low set ears,
pectus excavatum, lumbar scoliosis, unique palmar crease,
multiple toe malformations and cardiac malformations (ventricular septal defect). Clinical examination revealed normal
genitalia. The hormonal exploration revealed normal thyroid
and adrenal function with altered growth hormone and IGF1
levels. The low height and weight were explored and metabolic
causes such as malabsorbtion syndromes, other chronic disease or
poor nutrition were excluded. Cerebral MRI revealed small
pituitary (7/6/2.5 mm) and hand radiograph showed delayed
bone age (3 years). Genetic exploration described 46 XY cariotype
with deletion (11) (q23,1qter), consistent with Jacobsen syndrome.
Hematologically, he presented slight poliglobulia with normal
platelet count. Treatment with recombinant growth hormone was
initiated, justiﬁed by growth delay, SGA history and low IGF1
levels with good outcome (monthly growth rate of 0.7 cm), height
of 93 cm (K3.5 S.D.) and a weight of 11.5 kg at 6 months
reevaluation. Conclusion: Intensively studied, Jacobsen syndrome
is frequently associated with dysmorphic features, multiple
complications and short stature. Having into consideration the
rarity of the syndrome, there is a sparse number of cases treated
with rGH with Jacobsen syndrome with good evolution, as seen in
our case. Therefore, growth hormone treatment should be made
individually, directed at understanding the risks and beneﬁts
unique to this polymorphic condition.
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A GH-1 Mutation Diagnosed in a Preadolescent Obese
Girl with Only Mild Reduced Height
Agnès Béreaua, Regis Coutantb, Natacha Bouhours-Nouetb
aCHU Nantes, Nantes, Loire-Atlantique, France; bCHU Angers,
Angers, Maine-et-Loire, France

Background: Mutations in GH-1 are classically associated
with autosomal dominant familial isolated GH deﬁciency (IGHD
type II). Objective and hypotheses: Here, we report a new case
of GH-1 mutation identiﬁed in a preadolescent girl consulting for
a mild reduced stature contrasting with obesity. Method: The
patient was born from non consanguineous French parents. She
consulted at the age of 9 for short stature. Her height at K1.5 SDS
(regular growth) contrasted with obesity (BMIZC4 SDS) and a
genetic target height of C1 S.D. There was no familial obesity. GH
stimulation test showed a GH peak at 1.1 mUI/l (nO20 mUI/l).
IGF1 was 70 ng/ml (!K2 S.D). Pituitary MRI was normal.
Results: During the 3.5 years of GH treatment, the height
increased to 163 cm (C0.6 S.D), and BMI decreased from C4 S.D
to C2 S.D. An heterozygous G6664A mutation in GH-1 caused
Arg183His substitution (R183H) in the GH proteine. Conclusion:
We conﬁrm here that GH-1 mutation could be responsible of
obesity with mild growth retardation.

P2-P670

A New Reusable Manual Pen Device for Injection
of Human Growth Hormone: Results of a Convenience
and Functionality Evaluation Study
Maritta Sauera, Marie-Nathalie Castelb
aMerck KGaA, Darmstadt, Germany; bMerck Biopharma, Coinsins,
Switzerland

Background: This multi-country study, conducted in the
USA, is also ongoing in France, Germany, Brazil and South Korea
(52 healthcare professionals (HCPs) and 30 patients/caregivers in
total). The new device consists of a reusable aluminium body and
cap, with a multi-use cartridge system, viewing window, dosedisplay window, dose-selection knob and injection button.
Method: Semi-structured 60-min qualitative interviews were
conducted in six major US cities with 22 HCPs and ﬁve adults with
GH deﬁciency/caregivers administering GH to children. HCPs had
to be responsible for training on use of GH devices and to see R4
GH patients/caregivers per month, while patients/caregivers had
to be responsible for GH administration. Results: Eighty-two
percent of HCPs described the device as ‘simple’ or ‘easy’, and 55%
described it as ‘sleek’. The aluminium body was perceived as
attractive and comfortable to hold and operate, and the ease of
preparation and use made it suitable for children and adults. The
injection button was considered smooth and easy to press, with a
reassuring click, and required less pressure to inject than other
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devices. Fifty percent of HCPs spontaneously mentioned the
ability to dial back the dose, if entered incorrectly, as a major
beneﬁt, as other devices need several user steps to reset. Patients/
caregivers liked being able to see the plunger move through the
cartridge window, providing reassurance that the full dose had
been given. Overall, 86% of HCPs and 80% of patients/caregivers
would be likely to recommend or request the new device,
respectively. Moreover, patients/caregivers rated the device higher
than their current reusable pens in terms of ease of learning,
preparation, administration and ease of use. Conclusions: The
new pen device was very well accepted by HCPs and patients/
caregivers for ease of use, design and functionality.

P2-P671

Assessing Disease and Treatment Burden for Young
Children with Growth Hormone Deﬁciency (GHD)
Meryl Broda, Lars Wilkinsonb, Suzanne Lessard Alolgaa,
Lise Højbjerreb, Jane Becka, Michael Højby Rasmussenb
aThe

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

Background: Children with GHD, in addition to short stature,
may experience physiological symptoms as well as social and
emotional problems. Assessing these impacts is critical for
understanding the extent of GHD burden and assessing treatment
beneﬁt. Since many children initiating treatment are too young to
self-report information, we must rely on adult reporters. However,
according to FDA guidelines and established measure development principles, adult reporter information cannot be captured as
subjective proxy information as this could bias responses. Thus, it
is necessary to develop new methodology to capture objective,
observer-reported (ObsRO) information for young children with
GHD. Objective and hypotheses: Develop methodology to
capture reliable and valid data to allow for item development for
ObsRO measures of disease and treatment burden for young GHD
children. Method: Qualitative interviews (nZ34) were conducted
(USA, Germany, UK) with parents/guardians of children (ages 4 to
!13) with GHD. Respondents were instructed to report only what
they ‘had seen, heard or been told by others’. To conﬁrm their
ability to respond objectively to questions about their child,
respondents were asked to provide concrete examples of observed
events or behaviors to support their assumptions about their child.
Results: The methodology developed elicited statements from
parents/guardians regarding the impact of GHD on their child,
which were validated by concrete examples. For example, reported
burden of being treated differently by others was supported by
parent/guardian observing children throwing a ball to their child
with less force than they did to others. Based on qualitative data
analysis of the interviews, a conceptual model of the range of GHD
burdens for young children and items for ObsRO burden
measures were developed. Conclusion: Using the ObsRO
measures developed for this study will make it is possible to
collect reliable and valid disease and treatment burden information for young GHD children.

393

P2-P672

P2-P674

Long-Term Results of GH Therapy in GH-Deﬁcient
Children Treated in Albania

Did Growth Hormone Treatment Associated with
Psychological Status in Children with Short Stature?

Agim Gjikopullia, Lindita Grimcia, Laurent Kollcakua, Sonila Tomoria,
Zamira Yllib

Shoukang Chen

aDivision

of Pediatric Endocrinology, Department of Pediatrics,
University Hospital Centre “Mother Teresa”, Tirana, Albania;
bDepartment of Laboratory, University Hospital Centre
“Mother Teresa”, Tirana, Albania

Background: GH treatments aim to normalize growth,
correct health problems associated with GH deﬁciency, and
help patients achieve an adult height in the normal range for the
general population and for familial genetic potential. Objective
and hypotheses: To evaluate the efﬁciency of recombinant
GH (rhGH) for improving adult height in children with GH
deﬁciency (GHD). Method:: This is an observational follow up
study which enrolled all Albanian children diagnosed with GHD
and treated with rhGH, who had attained ﬁnal height. Their
treatment started between 2001 and 2015. Main outcome
measures are: annual changes in height, change in height between
the start of treatment and adulthood height and the importance of
the factors that inﬂuence on ﬁnal height. Results: Adult height
was obtained by 92/176 (52.3%) patients. Male/female ratio was
70/22. The mean age of starting treatment was 13.06G2.61 years
(male 13.21G2.53 years and female 12.58G2.87 years). Mean
HAZ in the beginning of therapy was K4.28G1.06 (male
K4.21G.99, female K4.50G1.26). The mean dose of GH at
start of treatment was 0.21 IU/kg per week for 29 patients,
0.24 IU/week for 54 patients and 0.27 IU/week for 9 patients.
Height gain was 2.18G1.20 z-scores during 3.73G2.0 years of
treatment, resulting in an adult height of K2.08G1.13 z-score
(K2.32G1.32 z-score for girls; K2.0G1.25 z-score for boys).
Most of the variation in height gain was explained by regression
towards the mean, patients’ characteristics, and delay in starting
puberty. Conclusion: The most of our patients with GHD treated
with recombinant GH were able to achieve their genetic height
potential. Despite starting treatment late, they managed to gain
2.18G1.20 z-scores in height and the ﬁnal height for majority of
them (58.7%) was within the target height range. It was found that
the ﬁnal height had good correlation with the prediction height,
HAZ score at beginning of treatment, change of HAZ score during
the puberty, duration of treatment with GH, and pubertal stage at
the start of therapy.

P2-P673

Abstract unavailable.
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Wuhan Medical and Health Center for Women and Children,
Wuhan, Hubei Province, China

Background: Short stature is clearly not a disease, but is
commonly perceived to be associated with social and psychological
disadvantage. Objective and hypotheses: To evaluate the
psychological changes in children with short stature after growth
hormone therapy. Method: One hundred and thirty children aged
6–14 years old were diagnosed as short stature (ISS and GHD).
And they were divided into intervention group (55 children) and
control group (75 children). Children in intervention group were
given GH therapy (0.15–0.20 IU/kg.d); kids in control group were
followed up for 6 months. Psychological functions were tested in
intervention group at baseline, reassessed after 6 months of GH
therapy. Psychological functions examinations were tested by
Zung Depression Inventory. Results: Six months of GH therapy in
patients signiﬁcantly improved psychological status. Slight
depression decreased, as well as intensity of interpersonal
sensitivity, hostility, paranoid ideation and anxiety. Conclusion:
Our preliminary data support the necessity of conducting GH
therapy induced reduction of depression, intensity of interpersonal
sensitivity, hostility, paranoid ideation and anxiety.

P2-P675

The Effects and Safety of Recombinant Human GH
(rhGH) Treatment on Growth Hormone Deﬁciency in
Children with Rathke’s Cleft Cyst
Liang Liyang, Meng Zhe, Zhang Lina, OU Hui, Hou Lele, Liu Zulin
Sun Yat-SenMemorial Hospital, Sun Yat-Sen University,
Guangzhou/Guangdong, China

Background: Rathke’s cleft cyst (RCC) has been reported
rarely in children and adolescents. The occurrence of RCC with
hypoplastic anterior pituitary can be explained by their common
embryologic origin. However, the effects and sfety of recombinant
human GH (rhGH) in GH deﬁcient (GHD) children with RCC has
not been previously reported. Objective and hypotheses: To
assess the effects and safety of recombinant human GH (rhGH) in
GH deﬁcient (GHD) children with RCC. Method: The clinical
data of 15 GHD children aged from 5–12 years old, whose
radiologic diagnosis showed RCC during Jan 2013 to Dec 2015 in
Sun Yat-sen Memorial Hospital, were analyzed retrospectively.
rhGH was given subcutaneously to each enrolled child with a night
dose of 0.1 IU/kg 6–7 times a week for 12–30 months. The serum
biochemical indices as well as endocrine hormone level were
detected regularly. The clinical data before and after treatment
were compared, including height, weight, growth velocity, height
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standard deviation scores (height SDS), insulin-like growth factor 1
(IGF-1), bone age and the magnetic resonance imaging result.
Results: With rhGH treatment, a signiﬁcant increase (P!0.01) of
growth velocity in all 12 children, from 4.06G0.61 to 9.86G
4.01 cm, was observed in the ﬁrst 12 months. Meanwhile the
height SDS increased obviously from K3.31G1.47 to K2.63G
1.36 (P!0.01). In addition, IGF-1 rose from (186.73G73.32) mg/l
to (436.78G208.60) mg/l (P!0.01), with IGFBP-3 from (4.32G
0.96) mg/l to (5.63G1.45) mg/l. The peak values of both IGF-1
and IGFBP-3 were within normal limits. During the treatment
and the follow-up period, the biochemical indices were normal
and the volumes of the Rathke cysts did not increase. Conclusion:
The treatment of low level rhGH in GHD children with RCC was
demonstrated effective in this study. Moreover, GH treatment is
safe when fully evaluated and closely monitored.

P2-P676

Is the Growth Hormone Deﬁciency the Cause of Short
Stature in Floating Harbor Syndrome?
Alice Albu, Irina Nicolaescu, Oana Petre, Ivona Gheorghe-Fronea
Elias Hospital, Bucharest, Romania

Background: Floating Harbor syndrome (FGS) is a dominant
autosomal genetic disorder characterized by facial dysmorphism,
delay in language development and short stature associated with
delayed bone age. Currently there are about 100 cases reported
worldwide. Although the short stature is one of the main features
of the FHS, its etiology is poorly understood. A limited number of
cases reported growth hormone deﬁciency as a cause of short
stature in FHS and the evolution during treatment. Objective and
hypotheses: The aim is to present the evolution during
somatropinum treatment of a case with FHS and short stature
due to GH deﬁciency. Method: Case report. Results: We present
the case of a boy aged 9.8 years, followed in our Endocrinological
Department since the age of 3.3 years for severe short stature
(K4 S.D.) due to GH deﬁciency (maximum GH during Clonidine
stimulation test 8.77 ng/ml and low IGF-I levels) for which he
received treatment with somatropinum. The patient presents also
with delayed bone age (1.5 years) with particular phenotypic
features for FHS, delay in language development, hypospadias and
astigmatism. Genetic evaluation showed that patient tested
positive for SRCAP mutation. It was established treatment with
GH 0.035 mg/day. The initial response to somatropinum treatment
(0.035 mg/kgc per zi) was favorable with an increase of 1.7 S.D.
during ﬁrst 2.5 years of treatment. Subsequently the response to
treatment decreased and SDS for height did not additionaly
improved although the IGF1 levels were increased and IGFBP3
level were at the upper limit of normal values. However the
attempt to discontinue the somatropinum treatment was followed
by a stationary height. Conclusion: This case suggests that growth
hormone deﬁciency may be a cause of short stature in FHS
patients. However the response to somatopinum treatment and
long-term evolution should by clariﬁed by further study.
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LHX-4 Gene Mutation in a Boy with Hypopituitarism
and Severe Congenital Myopathy
Zoran Guceva, Velibor Tasica, Dijana Plasevska-Karanﬁlskab,
Ana Stamatovaa, Nevenka Labanc, Momir Polenakovicb
aMedical Faculty, University Children’s Hospital, Skopje,
Macedonia; bMacedonian Academy of Sciences and Arts,
Skopje, Macedonia; cClinic for Endocrinology and Metabolism,
Skopje, Macedonia

Background: LHX4 mutations are rare in combined pituitary
hormone deﬁciency, and even rarer in isolated GHD. Objective
and hypotheses: We describe a 14 years old boy who was
referred for investigation of short stature. Methods and Results:
Short stature, convergent strabismus, nystagmus was present. At
the age of 5 years his gait was unstable. A progressive myopathy
ensued. Tests of pituitary reserve showed partial IGHD
(8.2 ng/ml). Other pituitary hormones were within normal
range. Muscle biopsy showed congenital myopathy of undeﬁned
aetiology. MRI of the brain revealed the empty sella syndrome.
Targeted resequencing with a panel containing probe sets for
enrichment and analysis of O4800 clinically relevant genes,
targeting 12 Mb of the human genome revealed the c.250COT
(p.Arg84Cys) LHX4 mutation in the propositus. His father is
healthy, with no myopathy or pituitary deﬁciencies, but has the
same LHX4 mutation. Conclusion: This report extends the range
of phenotypes associated with LHX4 gene mutations. To the best
of our knowledge, we are the ﬁrst to report on congenital
myopathy in an LHX4 gene mutation.

P2-P678

Prevalence and Causes of Short Stature and Impact of
GH Therapy among Preschool Children at King
Abdul-Aziz Medical City for National Guard in Riyadh,
Saudi Arabia
Mostafa Aboulfotouha,b,c
abdulaziz Medical City, Riyadh, Saudi Arabia; bKing Saud bin
Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia;
cKing Abdullah International Medical Research Center, Riyadh,
Saudi Arabia
aKing

Background: It is widely assumed that short stature can result
in psychological, social, and physical problems. The validity and
efﬁcacy of GH in management of short stature is still debated.
Aims: This study aimed to i) estimate the prevalence of short
stature in preschool children (4–6 years), and determine the ﬁnal
diagnosis of abnormality based on different investigations, and
ii) assess the impact of intervention for short stature among
preschool children at King Abdulaziz Housing city of the National
Guard in Riyadh, Saudi Arabia. Study design: In a cross sectional
study, all preschool children attending the preschool comprehensive screening examination during academic years 2007–2010,
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at the school health clinic of the National Guard in Riyadh
(nZ5500), were subjected to: i) Full clinical examination, ii)
Estimation of mid-parental height (MPH), iii) Assessment of bone
age, and iv) laboratory tests. A prospective study of the impact of
GH on short statured children attending the pediatric endocrinology clinic at King Fahad Hospital, KAMC, Riyadh, and their
parents (nZ180). They were assessed prospectively in terms of
growth velocity and increment in height and height Z-scores, with
GH therapy. Individual records of all children with short stature
were examined. Results: The results of screening for short stature
to 4949 preschool and school entrants revealed a prevalence of
3.64%, in the form of familial short stature (30%), constitutional
(19%) and GHD (10.4%). The majority of those short children did
not need any intervention except assurance, especially that more
than 70% were short statured children with normal growth
velocity. About 14% of those children were put on GH therapy to
be assessed prospectively in terms of growth velocity and
increment in height and height Z-scores. Conclusion: Prevalence
of short stature among Saudi preschool children which is
comparable to the prevalence ﬁgures in other previous studies in
the region. The impact of intervention with GH will be determined
and a ﬁnal conclusion regarding the debate in the validity and
efﬁcacy of GH treatment will be stated.

of them were males (70.3%). The peak of GH was higher after
60 min of the stimulus (83 patients) (9.21 ng/ml). There is not a
statistic difference between the peak of GH in patients with and
without pituitary morphological changes, 8.52 and 9.5 ng/ml,
respectively. Comparing H-SDS and chronological age at diagnosis
in patients with and without morphological pituitary abnormalities they showed no signiﬁcant difference. Conclusion: There
were more morphological pituitary abnormalities in males with
GHD. There is not signiﬁcant difference between GH peak in
patients with and without morphological pituitary abnormalities.
The presence of morphological pituitary abnormalities may
indicate more severe deﬁciency, therefore it is necessary more
discussions about the validity of the GH stimulation tests.

P2-P680

A Case of Growth Hormone Deﬁciency with Combined
Encephalocraniocutaneous Lipomatosis and
Jaffe–Campanacci Syndrome
Eun Mi Choi, Ye Jee Shim, Jun Sik Kim, Heung Sik Kim
Dongsan Medical Center, Daegu, Republic of Korea

P2-P679

Association between Growth Hormone Peak at a
Stimulation Test and Pituitary Morphological
Findings in Children with Growth Hormone Deﬁciency
Maria Cláudia Schmitt-Lobe, Lais Dadan Perini, Leticia Salm
Pediatric Endocrinology Ambulatory, Regional University of
Blumenau, Blumenau, Santa Catarina, Brazil

Background: GH deﬁciency (GHD) diagnosis includes
clinical manifestations, laboratory tests and imaging. There are
controversies about the validity of the GH stimulation test. A
variety of stimulation tests are used in clinical practice. The
biochemical deﬁnition of GHD has generally been considered to
be a peak stimulated GH concentration !10 ng/ml. Objective:
The aim of this study was to check if there is a statistically
signiﬁcant relation between GH peak in growth hormone
stimulation test and pituitary morphological ﬁndings in children
with GHD, assessing whether there is difference between GH peak
in patients with and without pituitary morphological abnormalities. Method: The study was conducted in the Pediatric
Endocrinology Ambulatory. The tests were analyzed in 189
patients with GHD. It was analyzed the GH peak in growth
hormone stimulation test with clonidine and hypoglycemia and
correlate with the presence, or not, of pituitary morphological
abnormalities (magnetic resonance imaging and/or computed
tomography). Results: GH clonidine stimulation test with was
conducted in 139 patients and nine patients with GH insulin
stimulation test. Thirty-seven patients that realized the test with
clonidine had pituitary morphological abnormalities; 26 patients
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Introduction: Encephalocraniocutaneous lipomatosis (ECCL)
is a rare neurocutaneous syndrome characterized by unilateral
lipomatosis and ipsilateral neurologic/ophthalmic malformation.
Jaffe–Campanacci syndrome (JCS) is characterized by the
association of café-au-lait spots, axillary freckles, multiple nonossifying ﬁbromas of the long bones and jaw. Both of ECCL and
JCS was associated neuroﬁbromatatosis type 1. We had a case of
GH deﬁciency with combined ECCL and JCS. Case report: The
9-year-old Tadzhikistan girl visited our Center to treat her left
hypertrophic leg. Her height was under 3 percentile and weight
was in 5–10 percentile. She had incomplete upper eyelids and
separated sparse alopecia. She had left hemibody hyperpigmentation and ipsilateral edema of leg. She had 2 years of slow
development compare to the same age group. In brain MRI,
widening of unilateral ventricular system and extraaxial CSF space
of the left hemisphere and posterior fossa were observed.
Coarctation of aorta was found by 2D-echocardiogram. Extremity
MRI showed a well-deﬁned, elongated cortical bone lesion involving the left proximal humerus with heterogeneous enhancement
suggestive of nonossifying ﬁbromata-extraskeletal anomalies, or
angiomatosis, and lipomatosis. CT guided biopsy showed
suggestive of metaphyseal ﬁbrous defect, focal fatty-vascular tissue
proliferation to the bone and suggestive for lipomatosis, fatty
tissue proliferation to the soft tissue. To evaluate combined
problem, blood test with hormone study was done. Her bone age
was 8 years, GH deﬁciency was noted with insulin and L-Dopa
stimulation test. NF1 mutation was not found in her blood and her
karyotyping was normal 46, XX. Conclusion: To reduce her left
leg edema, Z plasty on left ankle was done. After operation, her
walking was better than before. To improve morphologic anomaly,
upper eye lid plasty was done. GH trial could be helpful for her
height growth.
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Evaluation of GH Deﬁcient Pre Pubertal Children
Treated with Omnitropew Using the AuxoLog
Computer Program
Maria Ruiz del Campoa, Jose Revorio Gonzaleza, Alfonso Lechugab,
Ana Lucia Gomez Gilac, Monica Fernandez Canciod,
Antonio Carrascosae, Margarida Palla Garciaf
aHospital San Pedro, Logroño, Spain; bHospital Universitario Puerta
del Mar, Cádiz, Spain; cHospital Universitario Virgen del Rocı́o,
Sevilla, Spain; dLaboratorio Endocrinologı́a Pediátrica, CIBER
Enfermedades Raras, Hospital Vall d’Hebron, Barcelona, Spain;
eHospital Universitario Vall d’Hebron, Barcelona, Spain;
fSandoz Farmacéutica, Madrid, Spain

Background: AuxoLog is a validated computer program that
evaluates auxologic parameters comparing them with the Spanish
growth charts. It also allocates subjects to the corresponding
pubertal development group. Objective: To assess the evolution
of auxological parameters in GH deﬁcient (GHD) pre pubertal
children treated with Omnitrope for a minimum of 2 years prior to
puberty. Method: This study is non-interventional, retrospective,
longitudinal, multicentre study. Patient data was collected from
the medical histories of patients and registered in the AuxoLog
program. Results: Sixteen patients were recruited, with a mean
age of 13.2 years. 56.3% (9) were males. The mean age at the
beginning of treatment with Omnitropew was 9.1G0.98 years
(9.35G1.08 in males and 8.78G0.8 in females). The HSDS at the
beginning of treatment was K2.87G0.4. After the ﬁrst and second
years of treatment the HSDS was K2.08G0.44 and K1.76G0.47
respectively, corresponding to an increase in HSDS of 0.79G0.4 in
the ﬁrst year and 0.32G0.4 in the second year. The Increase in
HSDS in the ﬁrst 2 years of treatment was 1.11G0.4. A similar
evolution was observed with height velocity SDS (HVSDS): 4.91G
2.17 and 2.07G1.58 at the ﬁrst and second years of treatment
respectively. Similar results were obtained in previous studies
concerning the Spanish population. Eleven adverse events were
reported, all non-serious and mild to moderate; two possibly
related to treatment (headache, lumbar pain). Conclusion:
Omnitropew showed efﬁcacy and safety in the treatment of pre
pubertal children diagnosed GHD.

P2-P682

Calcaneal Apophysitis (Sever’s Disease) Development
in a Case Using Growth Hormone
Erdal Kurnaz, Senay Savas Erdeve, Zehra Aycan, Semra Cetinkaya
Pediatric Endocrinology Clinic, Dr Sami Ulus Obstetrics and
Gynecology and Pediatrics Training and Research Hospital,
Ankara, Turkey
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Background: Orthopedic complications related to the GH are
rare and there is no clear pathological association between the use
of GH and these complications. Calcaneal apophysitis is an
inﬂammation of the apophysis and is caused by the constant pull
of the Achilles tendon. A literature search did not reveal a similar
case of calcaneal apophysitis during GH use. Case presentation:
A 13-year-old male receiving GH treatment for isolated GH
deﬁciency presented outside his routine follow-up schedule with
symptoms of pain in both heels and limping for 1 month without a
history of trauma. The patient whose annual growth rate was
4.4 cm (K0.87 SDS) was started GH at a dose of 0.03 mg/kg per
day with a diagnosis of isolated GH deﬁciency. He grew 7.4 cm in
height in the ﬁrst year of treatment. There was pain in both heels
increasing with palpation. He could not put his weight on his heels
when walking. The lateral foot graph revealed a sclerotic and
fragmented apophysis. The patient was followed up jointly with
the orthopedics department. He was recommended bed rest and
nonsteroidal anti-inﬂammatory drugs in case of excessive pain.
The GH treatment he was using was not interrupted. The pain in
both heels and limping had regressed at follow-up 3 months later.
Conclusion: We did not come across any information on a
relationship between GH usage and calcaneal apophysitis
development. The association can be incidental or may stem
from the increased growth rate following GH treatment. However,
studies comparing patients treated with GH and healthy controls
are required regarding such an association.

P2-P683

Bone Health Index: A Potential Discriminator
between Growth Hormone Deﬁciency and
Constitutional Delay in Growth and Puberty in
Adolescent Children
Prashant Patila, Poonam Dharmarajb, Ann Povallb,
Laurence Abernethyb, Urmi Dasb, Mohommed Didib,
Renuka Ramkrishnanb, Senthil Senniappanb, Jo Blairb
aBharti Vidyapith Medical College and Medical Research Centre,
Pune, Maharashtra, India; bAlder Hey Children Hospital,
Liverpool, UK

Background: Constitutional delay in growth and puberty
(CDGP), the most common cause of short stature in children, is a
transient state of delayed growth, skeletal maturation and
attenuated pubertal growth spurt. It is not always easy to
differentiate from GH deﬁciency (GHD) even with robust clinical
and auxological assessment, measurement of IGF1 and bone age
evaluation Bone health index (BHI) is a quantitative measure of
bone health calculated from a hand and wrist X-ray using a
software programme. Objective and hypotheses: To examine
whether measurement of BHI aids differentiation between GHD
and CDGP during adolescence. Method: Retrospective data from
75 patients (43CDGP/32GHD) were analysed. GHD was
diagnosed if GH peak was !6.7 mg/l on 2 standard GH
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stimulation tests; CDGP was diagnosed on clinical grounds and by
exclusion of other pathologies causing growth and pubertal delay.
Bone age (BA) and BHI estimation (Tanner–Whitehouse K2, 3)
were performed by BoneXpert software. Results: Forty-three
children (6F, 13.9%), age 14.69G1.29 years, had CDGP and 32 (2F,
6.3%), age 14.20G2.04 years GHD. Mean height SDS was
K1.92G0.87 in the CDGP group and K2.41G0.71 in the GHD
group. BA was 12.85G1.41 in the CDGP group and 12.78G2.18 in
the GHD group. IGF-I SDS was signiﬁcantly higher in patients
with CDGP compared with GHD, K1.33G1.14 vs K2.54G1.22
(PZ0.008). BHI SDS was also signiﬁcantly higher in patients with
CDGP (0.84G0.99) vs (K1.59G0.96) in the GHD group
(PZ0.007). Conclusion: These novel data indicate that BHI, a
simple measure obtained at the time of BA estimation, is
signiﬁcantly lower in children with GHD than in those with
CDGP. This may be a helpful tool to aid in differentiating CDGP
from GHD, which is important as the treatment of each disorder is
markedly different. Furthermore, there may be potential to reduce
the number of GH stimulation tests unnecessarily performed, in
short adolescents.

P2-P684

Growth Effects of Somatropin during the Treatment
Congenital Hypopituitarism in Children after the
Start of Puberty
Olga Bersenevaa, Elena Bashninaa, Maria Turkunovab
aNWSMU n.a. I.I. Mechnikov, Saint Petersburg, Russia; bChildren’s
Endocrinology Center, Saint Petersburg, Russia

Background: Today the features of GH therapy in children
after reaching the beginning of puberty and the necessity of
therapy in such age group are discussed. Objective and
hypotheses: To identify the relationship between the growth
increase after the start of puberty (patient’s bone age achieved
12–13 years, according to the atlas Greulich) and the individual
characteristics of the patients. Method: Thirty-four patients with
congenital isolated GH deﬁciency and with multiple pituitary
hormone deﬁciencies were included in the study. All children
received GH in the dose of 0.033 mg/kg per day and other
hormonal replacement therapy, if it was necessary. Duration of
GH therapy varied from 1 year to 4 years after the start of puberty.
Results: The growth difference between the start of puberty and
the patient at the time of the study are signiﬁcant (P!0.05 using
the nonparametric Wilcoxon matched pairs test). Growth was
increased after the start of puberty, while continuing GH therapy
did not depend on the age of initiation of therapy (performed a
correlation analysis with the calculation of pairwise Pearson
coefﬁcient rZ0.22, PZ0.2). Conclusion: Our results have shown
that growth hormone therapy is necessary after the start of puberty
and does not require increasing doses of GH, despite the start of
puberty. The growth in patients after the beginning of puberty and
growth increase after GH continue therapy is signiﬁcantly different
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and the total growth increase in patients treated after the start of
puberty not depend on the age of initiation of therapy.

P2-P685

Congenital Hypopituitarism and Giant Cell Hepatitis
in a Two-Months-Old Boy
Yulia Skorodoka, Anzhelika Arestovaa, Natalia Kazachenkoa,
Zuhra Mullachmetovaa, Dmitriy Ivanovb
aSaint-Petersburg State Pediatric Medical University, Saint-Petersburg, Russia; bChildren State Hospital No 1, Saint-Petersburg, Russia

Background: Congenital hypopituitarism (CH) in the neonate
which manifests as the deﬁciency of one or more pituitary
hormones can be presented by a highly variable phenotype. Either
as isolated hypopituitarism or with associated developmental
defects such as ocular, midline, and genital abnormalities.
Mutations in genes encoding for a number of transcription factors
have been described in a minority of patients with CH. This
indicats that further genes remain to be identiﬁed. This is the case
of a 2-months-old infant hospitalized for cholestatic jaundice.
Method: Clinical and anthropometric data were obtained.
Biochemical liver function parameters, blood glucose, TSH, free
thyroxin (FT4), GH, insulin-like growth factor-1 (IGF-1), cortisol,
ACTH levels were analyzed. Laparoscopic liver biopsy and
cholecystocholangiography were carried out. PROP1 gene (exons
1-3), LHX4 gene mutations were investigated by direct sequencing
method. Results: The boy was carried full term and born a healthy
weight and lenght. The patient had craniofacial dysmorphisms and
genital abnormality. Jaundice had started during the ﬁrst week and
had a prolonged course. In addition boy had repeated episodes of
severe hypoglycemia. At the age of 2-month-old the non-speciﬁc
giant cell hepatitis was revealed. The diagnosis of congenital
hypopituitarism was completed with conﬁrmation of FT4, ACTH,
GH deﬁciencies. Genetic analyses were negative for y mutation in
the PROP1 gene (exons 1-3), LHX4 gene. The boy takes hormone
replacement therapy by hydrocortisone and L-thyroxin. As ACTH,
FT4 deﬁciency were eliminated the hypoglycemic syndrome and
hepatitis are disappeared. Conclusion: In the case of neonatal liver
dysfunction associated with hypoglycemia the diagnosis of CH
should be excluded.

P2-P686

Neonatal Characteristics of GH Deﬁciency in
107 Children
Nora Soumeya Fedalaa, Ali El Mahdi Haddamb, Djamila Meskineb
aDepartment

of Endocrinology, Bab El Oued Hospital, Algiers,
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Algeria; bDepartment of Endocrinology, Bologhine Hospital,
Algiers, Algeria

Background: GH deﬁciency (GHD) rarely reveals at birth.
Pregnancy is proceeding normally. The size and weight are
generally normal and the birth occurs at terms. In some cases,
neonatal markers and other pituitary deﬁcits are present and allow
early diagnosis. Objective and hypotheses: Report neonatal
characteristics of GHD. Method: 107 children GHD were
followed. The interrogation noted the progress of pregnancy,
childbirth, weight and size and the presence of signs for other
hormone deﬁciencies: hypoglycemia, jaundice, micropenia, cryptorchidism. Clinical examination sought other neonatal GHD
markers as midline abnormalities (MA). Results: 94.4% are born
at term. The percentage of prematurity is not different from
general population 5.6% vs 11.2 PZ0.07. The delivery was normal
in 84.1%. Neonatal dystocia was observed in 15.9%. It is not
different from general population 15.9 vs 15.34% PZ0.87. In
47.05% dystocia is associated with a breech delivery. This
percentage is not different from general population 7.74% vs
6.29 PZ0.63. The average size at birth is 50.3G2.05 cm for males
49.7G1.05 cm for girls. It is not different of theoretical normal size
for gestational age. It is the same for the average birth weight: 3,
5G0.72 kg and 3, 3G0.75 kg. 57.94% showed signs for a
congenital GH deﬁciency: Abnormalities of the external genitalia
in 66.12% of boys : micropenia isolated or associated with
cryptorchidism : 24.2%;MA: 37.38%; Craniofacial and visceral
malformations : 0.84%. In 7.47%, other anomalies were reported
during neonatal period: jaundice (nZ4) hypoglycemia (nZ4).
Conclusion: GHD rarely is rarely revealed to the neonatal period.
The existence of signs of other hormone deﬁciencies and MA
should evoke it precociously.

with at least two provocation tests. Clinical data were collected
retrospectively from a review of 55 children who performed GHST
for the evaluation of short stature between January 2011 and
December 2014. Results: A total of 38 children (69.1%) were
diagnosed with GHD and 18 children (30.9%) were diagnosed with
idiopathic short stature. Mean height z score was K2.52. Insulin
test, glucagon test, L-dopa teat, and clonidine test were done in 54,
41, 45, and 12 subjects, respectively. In each test, sensitivity for GHD
was 100, 65.4, 74.2, and 90%, respectively. Speciﬁcity was 56.3, 73.3,
92.9, and 50%, respectively. Positive predictive value for GHD was
highest in L-dopa test (95.9%), and negative predictive value was
highest in insulin test (100%). There was no serious adverse event
during GHST, except for mild hypoglycemic symptoms or transient
vomiting. Conclusion: Any GHST was relatively safe to perform in
short children. Considering the GHST results, we could conclude
that combination test using insulin and clonidine is more useful to
detect GHD in short children.

P1-P688

Thyrotoxicosis, Nephrogenic Syndrome of
Inappropriate Antidiuresis, Tall Stature and Mental
Retardation Caused by a Novel GNAS Gain of Function
Mutation
Muriel Houanga,b, Marie-Laure Kottlerc, Albert Bensmand,e,
Jean-Philippe Haymanne,f, Nicolas Richardc, Olivier Dunandd,
Murate Bastepeg, Caroline Silveh, Nathalie Coudrayi,
Irène Netchinea,e, Agnès Linglarti
aExplorations
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Diagnostic Value of Growth Hormone Stimulation
Test for Growth Hormone Deﬁciency in Short Children
Seung Yeon Jeong, Seung Ho Lee, Jeesuk Yu
Dankook University Hospital, Cheonan, Republic of Korea

Background: It is important to ﬁnd and manage the cause of
short stature in children. GH stimulation test is considered as a
‘gold standard’ for the diagnosis of GH deﬁciency (GHD), and
several pharmacologic agents including insulin, glucagon, L-dopa,
or clonidine are used for GH stimulation test (GHST). However,
diagnostic value, sensitivity or speciﬁcity of each GHST is not
clear. Objective and hypotheses: This study was designed to
evaluate the diagnostic value of GHST by insulin, glucagon,
L-dopa, or clonidine for GHD during childhood. Method: Subjects
who visited the pediatric endocrine clinic for the evaluation of
short stature underwent GHST using two or three combinations
out of insulin, glucagon, L-dopa, or clonidine. GH deﬁciency was
deﬁned when serum peak GH concentration was less than 10 ng/ml
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Background: Nephrogenic syndrome of inappropriate antidiuresis (NSIAD) is a very rare clinical condition. Patients suffer
from hyponatremia, hypo-osmolality with inappropriately
elevated urinary osmolality and undetectable AVP levels.
Activating mutations of AVPR2, the vasopressin receptor type 2
(V2R), induce a prolonged signaling of the intracellular
cAMP/PKA pathway and cause NSIAD in patients. Objective
and hypotheses: To describe a new phenotype in a patient with
symptoms suggestive of the concomitant and inappropriate
activity of several GPCRs, a pattern reminiscent of Mc Cune
Albright syndrome (MAS), yet with a different phenotype
including the phenocopy of the V2R constitutive activation.
Patient: A 4-years old tall girl had persistent hyponatremia (118–
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128 mmol/l) and antidiuresis. Her plasmatic osmolarity was low
(260 mOsm/lkg) while the urinary osmolarity was inadequately
elevated (1020 mOsm/kg). The AVP level was undetectable. No
variant was identiﬁed in the AVPR2 gene. She also had symptoms
of androgen secretion (mild clitoral enlargement, pubic hair and
advanced bone age, slightly elevated testosterone and sDHA levels).
Adrenals were of normal size and shape on the CT-scan. At the age
of 5 years, she developed a non-immune thyrotoxicosis. At the age
of 6, a café au lait spot appeared on the tight. We hypothesized that
she could have a constitutional activation of the cAMP/PKA
pathway and we searched for mutations in candidate genes
downstream of AVRPR2 and the TSH receptor. Results: We
found a de novo S250I mutation in GNAS, encoding the alphasubunit of the stimulatory G protein (Gsa). Transfection of the
mutated S250I-Gsa in Gnas null cells demonstrated a greater
accumulation in cAMP compared to the wild-type Gsa
(PZ0.0004). But a lesser cAMP production than that we observed
upon R201-Gsa transfection (the activating mutation responsible
for MAS) (P!0.0001). Conclusion: We describe a novel form of
constitutive Gsa activation responsible for NSIAD and
thyrotoxicosis.

stranded, non-coding RNAs that modulate gene expression at
the posttranscriptional level. Germline mutations in DICER1
would cause an alteration in miRNAs processing deregulating
target oncogenes and leading to elevated risk of tumorigenesis. In
most reported cases, there is an heterozygous germline mutation
detected and a somatic second hit mutation in the wild type allele.
Objective and hypotheses: To analyze the presence of DICER1
germline gene alterations in four patients with pediatric tumors
associated. Method: Automated sequencing of DICER1 gene from
gDNA extracted from blood of affected subjects and relatives.
Clinical Cases: three girls (P1, P2, P4) and one boy (P3),
chronological age at diagnosis were: 5, 12, 15, and 2 years,
respectively. Pathological studies revealed in P1: bilateral ovarian
SLCT, P2: ovarian SLCT and MNG P3: CN and P4; ovarian SLCT
and MNG. Results: P1, P2 and P3 were found to be heterozygous
for the novel p.Trp1098*, p.Phe351fs*1 and p.Asp244Glyfs*27
variations respectively while P4 was found to be heterozygous for
the previously described p.D1437Mfs*16 mutation. In P2 and P3
familial molecular studies the same alteration in one parent (father
and mother respectively) was detected. It is predicted that these
alterations would lead to a truncated protein above the RNAsa IIIa
and RNAsa IIIb domains that includes metal-binding sites, and
therefore without catalytic enzyme activity if translated. Conclusion: We report three novel heterozygous frameshift mutations
in the DICER1 gene. Molecular analysis of DICER1 gene allows
identiﬁcation of high-risk families, to perfom an early diagnosis
and to offer a genetic counselling about familial recurrence risk.
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Novel Germline Mutations in DICER1 Gene in Patients
with Different Pediatric Hereditary Tumors
Roxana Marino, Jesica Galeano, Pablo Ramirez, Natalia
Perez Garrido, Elisa Vaiani, Mariana Costanzo, Viviana Herzovich,
Noelia Dujovne, Fabiana Lubieniecki, Laura De la Rosa,
Gabriela Obregón, Guillermo Chantada, Marco Rivarola Aurelio,
Alicia Belgorosky
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Fludrocortisone: A Treatment for Tubulopathy Post
Paediatric Renal Transplantation – A Scottish Study

Hospital de Pediatrı́a Garrahan, Buenos Aires, Argentina

Salma Rashida, Deepa Athavalea, M Guftar Shaikhb

Background: Carriers of germline DICER1 mutations are
predisposed to a rare cancer syndrome, the DICER1 syndrome,
associated with tumors such as pleuropulmonary blastoma (PPB),
ovarian Sertoli-Leydig cell tumors (SLCT), multinodular goiter
(MNG), cystic nephroma (CN), embryonal rhabdomyosarcoma
(ERMS) or primitive neuroectodermic tumor. DICER1 is involved
in the generation of microRNAs (miRNAs), short, double-

aDepartment of Paediatric Nephrology, Royal Hospital for Children,
Glasgow, UK; bDepartment of Paediatric Endocrinology, Royal
Hospital for Children, Glasgow, UK

Background: Post renal transplantation, tubulopathies may
occur as an effect of transplantation itself or secondary to the use

Table 1. (for abstract P1-P690)
NaHO3 (g)

Fludrocortisone (mg)
Patient

Diagnosis

1
2

Congenital renal hypoplasia
Congenital nephrotic
syndrome
Prune belly syndrome
Posterior urethral valves
Congenital renal hypoplasia
Prune belly syndrome

3
4
5
6
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NaCl (g)

Initial dose

Max dose

Pre-ﬂudro

With ﬂudro

Pre-ﬂudro

With ﬂudro

100
50

200
75

–
3.0

–
0

–
1.8

–
1.8

25
25
50
25

100
150
150
150

1.9
2.0
5.0
6.7

0
0
0
0

2.7
1.8
0.9
4.0

1.8
0.9
4.0
0
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of immunosuppressive regimes. This often requires administration
of large doses of sodium bicarbonate and sodium chloride,
resulting in poor compliance. Adult studies have shown the
advantages of ﬂudrocortisone in the treatment of severe
tubulopathies post renal transplant. There is limited data in
children. We report our experience from a tertiary paediatric
centre. Objective and hypotheses: To evaluate the efﬁcacy of
ﬂudrocortisone as a treatment for tubulopathy post renal
transplantation in children. Method: Retrospective review using
data collected from a renal database from December 2014 to
January 2016. Results: A total of 24 post transplant patients were
identiﬁed as being on sodium supplements, of which 6 patients
were started on ﬂudrocortisone post transplantation. The median
patient age was 7.3(4.9–9.9) years. Patients received ﬂudrocortisone 18.5(2–52) months after transplantation and were followed
up for 12.5(6–20) months. Following treatment with ﬂudrocortisone, all patients stopped sodium bicarbonate supplements and
all patients had a reduction in the total daily doses of sodium
chloride. Serum potassium levels were signiﬁcantly lower on
treatment, 5.3 vs 4.5 mmol/l, PZ0.04. There was no signiﬁcant
increase in systolic blood pressure, 98.5 vs 103.5 mmHg, PZ0.40.
Renal function was unchanged, serum creatinine 57.0 vs
54.5 mmol/l, PZ0.12. No side-effects of treatment with ﬂudrocortisone were reported in this cohort (Table 1). Conclusion:
Fludrocortisone is an effective treatment for tubulopathies in
children post renal transplantation. It reduces the requirement for
sodium bicarbonate and sodium chloride supplementation without a signiﬁcant effect on renal function or blood pressure. The
hypokalaemic properties of ﬂudrocortisone are an added beneﬁt as
some patients in this cohort were also on potassium restricted
diets. This study adds to the limited evidence in the literature
regarding the beneﬁt of ﬂudrocortisone.

She presented with hyperglycemia at second day of life and low
serum C-peptide 0.1 ng/ml (0.80–4.20); diabetes related autoantibodies were not performed. Congenital hypothyroidism was
diagnosed at 10th day of life, thyroid ultrasound revealed severe
thyroid hypoplasia and thyroid scintigraphy showed no ectopic or
normotopic uptake of radiotracer. She also developed persistent
diarrhea and cholestasic jaundice, with normal liver and pancreas
on abdominal ultrasound. The patient died at 6 months of life due
to persistent pulmonary hypertension after a severe pneumonia.
Case 2: A 13 years old female, born full term but SGA. She
presented with hyperglycemia since ﬁrst day of life. Congenital
hypothyroidism with a normal thyroid ultrasound was conﬁrmed
during ﬁrst week of life. Abdominal ultrasound showed pancreatic
agenesis. Nowadays she has normal growth and development. In
both cases mutations in KCNJ11, ABCC8 and INS genes were
excluded, sequence analysis identiﬁed a novel de novo heterozygous STAT3 missense mutation, c.1928AOG, p.Gln643Arg
(case 1) and a heterozygous mutation GATA6 c.1339COT,
p.Cys447Arg (case 2). Molecular genetics laboratory, Exeter
University, UK. Conclusion: We present two cases of neonatal
diabetes associated with congenital hypothyroidism. GATA6
mutation is a known cause of ND due to pancreatic agenesis
associated with congenital hypothyroidism. Mutations in STAT3
have been recently associated with early-onset autoimmune
disease including enteropathy, primary hypothyroidism, ﬁbrotic
lung disease, juvenile arthritis and ND. A speciﬁc molecular
diagnosis has important clinical consequences as it may inﬂuence
diabetes treatment and deﬁne prognosis.

P1-P692

Access to Medicines in Pediatric Endocrinology and
Diabetes in Africa: Insights from the WHO and
National Lists of Essential Medicines
P1-P691

Neonatal Diabetes and Congenital Hypothyroidism,
a Rare Condition: Report of 2 Cases with Different
Genetic Causes
Carolina Mendozaa, Carolina Garﬁasa, Cristian Seiltgensa,
Ricardo Silvab, Isabel Hodgsona, Francisca Ugarted,
Sarah Flanaganc, Sian Ellardc, Hernan Garciaa
aPontiﬁcia Universidad Catolica De Chile, Santiago, Chile; bClinica
Santa Maria, Santiago, Chile; cLaboratory of Molecular Genetics,
University of Exeter Medical School, Exeter, UK; dClinica
Universidad De Los Andes, Santiago, Chile

Background: Neonatal diabetes (ND) is a rare monogenic
form of diabetes presenting within the ﬁrst six months of life. The
most frequent causes include mutations in KCNJ11, ABCC8 and
insulin genes, but up to 40% of patients remain without a
molecular genetic diagnosis. Case presentation: Case 1: a female
newborn of non-consanguineous parents, born at 35 weeks, SGA.
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Amanda Rowlandsa,b, Renson Mukhwanad, Joel Dipesalemab,c,
Jean-Pierre Chanoinea,b
aBritish Columbia Children’s Hospital and University of British
Columbia, Vancouver, British Columbia, Canada; bGlobal Pediatric
Endocrinology and Diabetes (GPED), Vancouver, British Columbia,
Canada; cPrincess Marina Hospital and University of Botswana,
Gaborone, Botswana; dGertrudes Childrens Hospital,
Nairobi, Kenya

Background: Access to essential medicines remains suboptimal in Africa. The World Health Organisation (WHO)
maintains two non-binding essential medicine lists (EML) (for
children and for adults). Individual countries refer to these lists
to prepare national EMLs. Objective and hypotheses: To
determine which medicines commonly used in pediatric endocrinology and diabetes are included in the WHO and national
EMLs in the WHO African region. We hypothesize that signiﬁcant
differences are present between countries, reﬂecting at least in part
differences in Gross National Income (GNI). Method: We

401

compared a master list of medicines with i) the WHO EML for
children and adults and ii) The national EML for countries
included in the WHO African region. National EMLs were
obtained from the WHO website and GNI data from the World
Bank. Results: Data from 40 of the 47 countries included in the
WHO African region was collected. Four countries (Z10%) had
separate adult and child EMLs and 33 countries (Z83%) were
classiﬁed as low income. Overall, the WHO EMLs included
medicines for contraception, Vitamin D deﬁciency, Type 1 and
Type 2 diabetes and diseases of the adrenals, the thyroid and
puberty. Calcitriol, diazoxide, growth hormone and bisphosphonates were not included. In African EMLs, all countries
included at least one glucocorticoid and 96% included a short
and/or long acting insulin. In contrast, ﬂudrocortisone was only
present in 11 (Z25%) and glucagon in 10 (Z23%) of the national
EMLs, despite being suggested by WHO. Calcitriol was included
by 7% of the countries. Diazoxide was not included in any of the
lists. Overall, richer countries had more medicines listed than
poorer countries. Conclusion: There are signiﬁcant discrepancies
between the content of the WHO and National EMLs. Future
research will determine the extent to which the national EMLs
reﬂect availability of the medicines in the country.

patient presenting goiter. Total thyroidectomy was performed to
the whole cohort. Only one patient suffered postsurgery
complication, a surgical site hemorrhage solved with a Penrose
drainage for 24 h. No other postsurgical complications occurred.
Histopathologic ﬁndings were: 10 C cell hyperplasia (CCH), 3
MTC, 1 normal thyroid. Every MTC patient had elevated SBCt,
the same as three patients having CCH. The rest of CCH patients
presented normal SBCt, even those having atypias. Conclusion:
SBCt cannot reliable discriminate between CCH and MTC. Our
recommendation is to perform prophylactic thyroidectomy as
soon as high-volume surgeons accept.

P1-P694

Abstract withdrawn.
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Is it Cautious to Wait for Serum Basal
Calcitonin Levels Rise in Patients with Ret
Codon C634 Mutation?
Esther Gonzalez Ruiz De Leona, Maria Sanz Fernandeza,
Amparo Rodriguez Sancheza, Javier Menarguez Palancab,
M. Dolores Rodriguez Arnaoa
aPediatric Endorcinolgy Unit, Hospital General Universitario
Gregorio Marañón, Madrid, Spain; bAnathomopathology, Hospital
General Universitario Gregorio Marañon, Madria, Spain

Background: 2015 ATA Guidelines for management of
medullary thyroid cancer (MTC) include C634 RET codon
mutation in ‘High risk’ group, recomendating prophylactic
thryroidectomy before 5 years old based on serum basal calcitonin
levels (SBCt). Objective and hypotheses: We present 14
pediatric patients with C634 RET codon mutation, who underwent
prophylactic thyroidectomy in our center, their clinical and
analytical features and anatomopathological ﬁndings. Method:
Preoperative SBCt, thyroid function, parathyroid hormone,
urinary cathecolamines, cervical ultrasound were performed,
besides physical examination. Surgery was performed at diagnosis,
except in youngest patients in whom surgeons preferred to wait
until 3–4 years old. Results: Mean age of patients at diagnosis was
8.1 years (18 months–16.5 years). Clinical examination showed
palpable thyroid nodule in only one of the patients. SBCt was
elevated in 7/14 patients. It was moderately elevated in the oldest
patients, and extremely elevated (2400 ng/l; NV: !10 ng/l) in
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CANDLE Syndrome: A New Autoinﬂammatory
Lipodystrophic Disorder with Challenging Diagnosis
and Limited Therapeutic Options
Martin Boyadzhiev, Veselin Boyadzhiev, Luchezar Marinov,
Violeta Iotova
Medical University, Varna, Bulgaria

Background: We present a 3 years old boy born on term from
young non-consanguineous parents with negative family history.
Shortly after birth swelling of the feet and multiple generalised
erythematous cutaneous plaques and nodules gradually appeared.
Recurrent fever attacks, hepatosplenomegaly, signiﬁcant growth
delay (height – 4.0 S.D.) and progressive loss of subcutaneus fat
tissue followed. Objective and hypotheses: Laboratory investigations found anaemia, thrombocytopenia, elevated leucocytes
count and CRP levels. Bone marrow samples were not diagnostic
and skin biopsy revealed allergic vasculitis. The immunological
tests showed slightly elevated pANCA and cANCA, but normal
ANA, IgG, IgA, IgM, IgE, C3, C4, AST and WR. Method: In the
differential diagnosis a list of dermatologic, inﬂammatory,
hematologic, systemic and allergic disorders were taken into
consideration. The treatment attempts included the usage of
corticosteroids, resorchin, methotrexate, with a little or no effect.
Results: CANDLE syndrome – a chronic atypical neutrophilic
dermatosis with lipodystrophy and elevated temperature was
suspected and later on genetically proven in NIH, USA. This is a
newly described autoinﬂammatory disease with presentation
shortly after birth. It is inherited in an autosomal recessive way
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and is due, in most cases, to mutations in the proteasome subunit,
beta type, 8 (PSMB8) gene (6p21.3) that lead to dysregulation of
the IFN pathway. Conclusion: The CANDLE syndrome is
another example of autoinﬂammatory disorder affecting the
subcutaneous fat tissue. At the moment various treatments have
been proposed with dubious effect, but experiments with JAK
inhibitors show some promises.

P1-P696

Variable Phenotype and Genetic Findings in a Cohort
of Patients with Pseudohypoparathyroidism
Nadezhda Makazana, Elizaveta Orlovaa,b, Maria Karevaa,
Natalia Kalinchenkoa, Elena Tozliyanc, Ivan Dedova,
Valentina Peterkovaa
aEndocrinology

Research Centre, Moscow, Russia; bI.M.Sechenov
First Moscow State Medical University, Moscow, Russia; cResearch
& Clinical Institute for Pediatrics n.a. acad. Y.E.Veltishev, Moscow,
Russia

Background: Pseudohypoparathyroidism is a group of rare
disorders characterized by tissue insensitivity to PTH and Albright
hereditary osteodystrophy (AHO) due to inactivating mutations
or epigenetic defects of the GNAS. Objective and hypotheses:
Clinical features and molecular characteristics of patients with
PHP have been examined. Method: We included 28 patients from
26 families with PHP1a and 1b. GNAS mutation analysis was
performed in patients with AHO signs. Clinical data were
analyzed. Results: The ﬁrst clinical signs in 20 patients (71.4%)
were seizures. 11 of them were misdiagnosed with epilepsy and
had been receiving anticonvulsants for 2 month – 7 years before
hypocalcemia was revealed. Obesity was the ﬁrst complain in
seven patients, one of them had hypothyroidism manifested before
hypocalcemia. One patient had only growth and mental
retardation and was examined because of sister’s disease. 19
patients had TSH resistance and one had GnRH resistance. AHO
features were observed in 13 patients. The most common feature
was brachymatecarpia (13 patients), subcutaneous calciﬁcations
was seen in eight patients, obesity was seen in seven patients,
moon face had ﬁve patients, short stature had ﬁve patients, mental
retardation were observed in six patients. 17 patients had
complications of hypocalcemia: Fahr’s Syndrome (60.7%), 5 had
cataracts (17.8%). Maternally-inherited GNAS mutations were
identiﬁed in two patients (siblings), de novo GNAS mutations were
identiﬁed in ﬁve patients with PHP1a. Conclusion: Obesity or
hypothyroidism can precede hypocalcaemia in PHP. Evaluation of
serum Ca is important for all patients with seizures to avoid
misdiagnosing. Absence of GNAS mutation in patients with AHO
indicates overlap between PHPIa and PHPIb. Further investigations including MS-MLPA assay are planned to explore
potential phenotype-genotype correlations in PTH.
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Contiguous Gene Syndrome Involving
DAX1 Deletion with Congenital Adrenal
Insufﬁciency
Roschan Salimi Dafsaria, Dorothea Haasc, Barbara Leubeb,
Joachim G. Eichhornd, Ertan Mayatepeka, Thomas Meissnera,
Sebastian Kummera
aDepartment of General Pediatrics, Neonatology and Pediatric
Cardiology, University Children’s Hospital, Duesseldorf, Germany;
bInstitute of Human Genomics, University Hospital, Duesseldorf,
Germany; cHeidelberg University Hospital, Center for Child and
Adolescent Medicine, Metabolism Center, Heidelberg, Germany;
dKlinikum Leverkusen, Clinc for Child and Adolescent Medicine,
Leverkusen, Germany

Background: In contrast to monogenic diseases, contiguous
gene syndrome (CGS) describes a clinical phenotype caused by a
deletion or duplication of several neighbouring genes. Angelman
or Williams-Beuren syndrome are examples demonstrating that
deletion of several adjacent genes causes a complex clinical
syndrome. However, CGS are very rare events in pediatric
endocrinology, and require knowledge of clinical associations
pointing towards speciﬁc potentially affected genes in local
chromosomal proximity. Objective and hypotheses: A male
preterm geminus born at 30 weeks of gestation was admitted to
NICU for further treatment. Selective metabolic screening was
performed in the second week of life because of persistent
hyponatremia and muscular hypotonia. Massive glyceroluria was
detected, indicating glycerol kinase deﬁciency which mostly is
clinically subtile and did not explain the clinical presentation.
However, other genes in close proximity to the GK gene are DAX1
and DMD, which may cause congenital adrenal insufﬁciency and
Duchenne muscular dystrophy. Indeed, during further course,
increased ACTH, decreased cortisol, and elevated creatine kinase
were found pointing to a CGS involving at least these three
putative genes. Method: Array-CGH was initiated to conﬁrm
contiguous gene deletion. Results: Array-CGH showed deletion of
DAX1, GK and DMD on Xp21.3. Additionally, IL1RAPL1 was
deleted causing a variable spectrum of mental retardation, and
further genes without known clinical association. Fortunately, the
neighbouring gene for ornithine carbamoyltransferase (OTC),
causing an urea cycle disorder, was not affected. Adrenal
hypoplasia was conﬁrmed by non-existent adrenal gland in
ultrasound. Hydrocortisone and ﬂudrocortisone replacement
treatment was initiated with so far uncomplicated clinical course
until the present age of now 9 months. Conclusion: Contiguous
deletion of x-chromosomal genes leads to a complex disease
pattern involving multiple systems. The association of adrenal
insufﬁciency, elevated creatine kinase, glyceroluria, and hyperammonemia in variable combinations strongly indicates a CGS
with deletion of Xp21.3.
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Clusters of Autoinmune Diseases in Children
Cristian Seiltgens, Mirentxu Iruretagoyena, Patricia Melendez, Maria
Jesus Ponce, Eduardo Talesnik, Cecilia Mendez, Claudia Godoy,
Alejandro Martinez-Aguayo, Isabel Hogdson, Paul Harris, Juan
Carlos Gana, Francisca Riera, Hernan Garcia, Andreina Cattani,
Arturo Borzutzky
Pontiﬁcia Universidad Catolica De Chile, Santiago, Chile

Background: Autoimmune diseases (AIDs) have familial
aggregation and frequently share a common genetic background,
but few studies have evaluated autoimmune clusters in children
with AIDs and their families. Objective and hypotheses: To
identify clusters of AIDs in children and their ﬁrst-degree relatives.
Method: A cross-sectional study was performed in subjects with
an AID of pediatric onset (!18 years) recruited at Pediatric
Endocrinology, Rheumatology, and Gastroenterology Clinics at
the Health Network of the Pontiﬁcia Universidad Católica de Chile
School of Medicine. Clusters of AIDs were identiﬁed by K-means
cluster analysis. Results: 191 subjects with pediatric AIDs were
included, of which 45 (24%) had polyautoimmunity. Mean age was
12.1 years (range 1–19) and 68% were female. Most frequent AIDs
were JIA (36%), AITD (25%), T1D (19%), uveitis (8%), celiac
disease (6%), and vitiligo (6%). 59% of subjects with pediatric
autoimmunity had ﬁrst-degree relatives with an AID. Five clusters
of AID were identiﬁed in families of children with autoimmunity
(Table 1). Among the 45 subjects with pediatric polyautoimmunity, four clusters of AIDs were identiﬁed (Table 2). Conclusion:
AIDs in affected children and their families may be grouped into
well-deﬁned clusters suggesting a common etiopathogenesis
among diseases grouped in each cluster.
Table 1. Clusters of autoimmune diseases among children with
autoimmunity and their ﬁrst-degree relatives.
Cluster
1
2
3

4

5
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Number of Autoimmune diseases (Descending
cases
order of relevance)
94
Juvenile idiopathic arthritis
Connective tissue diseases
Autoimmune thyroid disease
29
Juvenile idiopathic arthritis
Psoriasis
Autoimmune thyroid disease
31
Type 1 diabetes
Autoimmune thyroid disease
Celiac disease
Psoriasis
25
Autoimmune thyroid disease
Type 1 diabetes
Vitiligo
Connective tissue diseases
10
Celiac disease
Autoimmune thyroid disease
Type 1 diabetes
Autoimmune hepatitis
Juvenile idiopathic arthritis

Table 2. Clusters of autoimmune diseases among children with
pediatric polyautoimmunity.
Cluster
1
2

3

4

Number of Autoimmune diseases (Descending
cases
order of relevance)
4
Connective tissue diseases
Autoimmune thyroid disease
Juvenile idiopathic arthritis
11
Type 1 diabetes
Autoimmune thyroid disease
Celiac disease
Inﬂammatory bowel disease
Immune thrombocytopenic purpura
10
Autoimmune thyroid disease
Vitiligo
Juvenile idiopathic arthritis
Celiac disease
Scleroderma
18
Juvenile idiopathic arthritis
Uveitis
Psoriasis
Vitiligo
Alopecia Areata
Autoimmune Hepatitis
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Role of PTPN22 C1858T Gene Polymorphism in
Pediatric Polyautoimmunity
Cristian Seiltgensa, Francisca Cristib, Mirentxu Iruretagoyenab,
Guillermo Perez-Matelunab, Eduardo Talesnikb, Isabel Hogdsona,
Alejandro Martinez-Aguayoa, Arturo Borzutzkyb
aEndocrinology Unit, Pediatrics Division, School of Medicine,
Pontiﬁcia Universidad Católica de Chile, Santiago, Chile;
bDepartment of Pediatric Infectious Diseases and Immunology and
Millennium Institute on Immunology and Immunotherapy, School
of Medicine, Pontiﬁcia Universidad Católica de Chile, Santiago,
Chile

Background: Children with more than one AID (pediatric
polyautoimmunity) may have a stronger genetic component than
children with a single AID. PTPN22 C1858T SNP has been
associated with multiple different AIDs in adults and children.
Objective and hypotheses: Evaluate the association of PTPN22
C1858T gene polymorphism with pediatric polyautoimmunity.
Method: A cross-sectional study was performed in subjects with
an AID of pediatric onset (!18 years) recruited at Pediatric,
Endocrinology, Rheumatology and Gastroenterology Clinics at the
Health Network of the Pontiﬁcia Universidad Católica de Chile
School of Medicine. The PTPN22 C1858T gene polymorphism
was determined by RT-PCR in subjects with pediatric polyautoimmunity, in subjects with three common AIDs: juvenile
idiopathic arthritis (JIA), autoimmune thyroid disease (AITD),
type I diabetes (T1D) and in 98 healthy controls. Results:
Genomic DNA from 128 subjects was evaluated for PTPN22
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C1858T gene polymorphism revealing common homozygosity
(C/C) in 85.2%, heterozygosity (C/T) in 13.3%, and rare
homozygosity (T/T) in 1.6%, in equilibrium with Hardy Weinberg
Default (PZ0.4). 26% of polyautoimmune subjects had the T
allele in contrast with 11% of monoautoimmune subjects
(PZ0.04). No signiﬁcant difference was found in the age of
onset of autoimmunity between mono and polyautoimmune
subjects (PZ0.44) or between subjects with C/C genotype vs C/T
and T/T genotypes (PZ0.81). Conclusion: A higher prevalence of
the PTPN22 C1858T polymorphism in pediatric polyautoimmunity, suggesting that this variant may be a risk factor for
polyautoimmunity in children with AID.

DM2. Conclusion: Two years of GH in young adults with PWS
leads to lower insulin sensitivity without signiﬁcant changes in
glucose levels. Two patients developed IGT during 2 years of GH
treatment, but none developed DM2. Thus, GH does inﬂuence
insulin sensitivity, but did not lead to the development of diabetes
in our group of young adults with PWS.

P2-P701

TPIT Mutation may be Involved in Multiple Pituitary
Deﬁciencies

P2-P700

Effects of 2 Years of Growth Hormone Treatment on
Glucose Tolerance in Young Adults with Prader-Willi
Syndrome

Pauline Deganda, Stéphanie Rouleaub, Aurélie Donzeaub,
Natacha Bouhoursb, Alexandru Saveanuc, Rachel Reynaudd,
Régis COUTANTb
aCHU Angers, Angers, France; bCHU Angers Pediatric Endocrinology, Angers, France; cAPHM Marseille Molecular Biology,
Marseille, France; dCHU La Timone Marseille Pediatric
Endocrinology, Marseille, France

Stephany Donzea,b, Renske Kuppensa,b, Nienke Bakkera,b,
Anita Hokken-Koelegaa,b
aDepartment

of Pediatrics, Erasmus University Medical Center Sophia Children’s Hospital, Rotterdam, The Netherlands; bDutch
Growth Research Foundation, Rotterdam, The Netherlands

Background: Growth hormone treatment (GH) in children
with PWS results in an improvement in height velocity, body
composition and mental and motor development. Discontinuation
of GH after attainment of adult height (AH) leads to a decrease in
lean body mass and an increase in body fat percentage, which
results in an increased risk of impaired glucose tolerance (IGT)
and diabetes mellitus type 2 (DM2). Studies in adults with PWS
suggest positive effects of GH, but GH is known to induce insulin
resistance. Reports on the prevalence of DM2 vary from 7-50% in
adults with PWS. Objective and hypotheses: To evaluate the
effects of GH on glucose metabolism in young adults with PWS
who were treated with GH during childhood and recommenced
GH in adulthood. Hypothesis: GH lowers insulin sensitivity, but
does not signiﬁcantly alter glucose tolerance. Method: In this
prospective study 15 patients with PWS (15-20 years) recommenced Somatotropin in a dose of 0.33 mg/m2 per day, after
discontinuation for a median duration of 4 months at attainment
of AH. Fat Mass, Lean Body Mass, weight, waist and hip
circumference, blood pressure, IGF-I, IGF-BP3 and OGTT were
collected at baseline and yearly thereafter. Results: There was a
signiﬁcant increase in baseline insulin and HOMA-IR after 2 years
of GH (PZ0.011 and 0.019, respectively), but baseline glucose,
glucose and insulin 2 h after glucose load and glucose AUC did not
signiﬁcantly change. One patient had IGT before start of GH and
two patients developed IGT during 2 years of GH. None developed
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Background: Congenital isolated adrenocorticotrophic
hormone (ACTH) deﬁciency (IAD) is a rare condition. It is
characterized by low plasma and cortisol levels and preservation of
all other pituitary hormones (2 cases described with transient
partial growth hormone deﬁciency). The principal molecular cause
is identiﬁed as TPIT mutation. We present here the case of a
neonate with TPIT mutation and ACTH deﬁciency associated
with probable growth hormone and thyrotropin deﬁciencies.
Results: The patient was the couple’s ﬁrst child. Parents were ﬁrst
cousins. The boy was delivered at 37 weeks of gestation, with birth
weight of 2750 g, from ﬁrst cousins parents. He had immediate
hypotonia, poor feeding, hypoglycemia (blood glucose
1.65 mmol/L), and early jaundice. Transfontanelar ultrasound
and electroenkephalogram were normal. Total and direct bilirubin
and gamma-glutamyl transpeptidase (GGT) were 300 mmol/L,
260 mmol/L and 186 UI/L respectively. At d12, TSH was
3.1 mUI/L (1–10), FT4 14.40 pmol/L (18–28), suggesting thyrotropin deﬁciency; IGF1, IGFBP3, and baseline GH were 21 ng/mL
(45–150), 0.9 mg/L (1.2–3.0), and 7.60 ng/mL (7–30), respectively,
suggesting GHD. ACTH, cortisol, and DHEA-S levels were ! 1.0–
ng/L (5–49), 1 mg/L (18–252), and 53 ng/mL (360–2000),
respectively, indicating corticotropin deﬁciency. Hydrocortisone,
growth hormone, and thyroid hormone treatments were started,
which allowed for a rapid improvement of hypotonia, jaundice,
and blood glucose. Pituitary MRI was normal. Conclusion: Given
the apparent multiple pituitary hormone deﬁciencies, PROP1 and
LHX3 genes were ﬁrst screened for mutation (negative).
Eventually, an homozygous TPIT mutation was found (c.383
COA). Multiple pituitary hormone deﬁciencies may lead to the
molecular diagnosis of TPIT mutation.
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P2-P702

Clinical Analysis of 24 Cases of Rathke’s Cleft Cysts in
Children
You-jun Jiang, Ke Huang, Chao-chun Zou
Children’s Hospital of Zhejiang University School of Medicine,
Hangzhou, China

Background: Rathke’s cleft cysts (RCC) are benign, epithelial
lined cystic remnants of the craniopharyngeal duct, and are a
common radiological differential for lesions involving the sellar
and sellar/suprasellar region. RCC are not very common in
children. Objective and hypotheses: To investigate the clinical
characteristics of RCC in children. Method: A retrospective
analysis was conducted in 24 patients with RCCs diagnosed
between July 2010 and August 2015. Their clinical, hormonal, and
imaging ﬁndings were reviewed. Results: 24 patients with
radiologically proven RCCs were lack of headaches, visual
disturbances, adrenal dysfunction or hyperprolactinemia. 15
patients (62.5%) got growth retardation, and 7 of them (29.2%)
were diagnosed idiopathic short stature, 8 of them (37.5%) were
diagnosed growth hormone deﬁciency (GHD). In all GHD cases,
1 case had both GHD and central diabetes insipidus; 1 case had
both GHD and central hypothyroidism. 6 cases had breast development before 8 years old and 3 of them (12.5%) were diagnosed
central precocious puberty, Other 3 cases (12.5%) were diagnosed
un-completely precocious puberty. 3 cases (12.5%) were obesity.
Till February 2016, none of these 24 cases had headache or visual
disturbance. All 24 cases were re-examined pituitary magnetic
resonance and three of them were self-healing. 2 cases got
undertook transsphenoidal pituitary cyst excision and 3 years
follow-up, theirs Rathke cysts were not recurrenced. Conclusion:
RCCs in the pediatric population are known to be an infrequent
cause of headaches and visual disturbances, but pituitary
dysfunction are most common. Most of Rathke’s cleft cysts
pediatric patients don’t need surgery, a few patients can heal itself.

anomalies du développement sexuel, Lyon, France; gCHU de Reims:
Centre de compétence maladies rares endocriniennes, Reims,
France; hCHU de Bordeaux: Centre de compétence maladies rares
endocriniennes, Bordeaux, France; iCR DEFHY: Centre de référence
Maladies rares d’origine hypophysaire, Marseille, France; jCR PGR:
Pathologies gynécologiques rares, Paris, France; kHospices civils de
Lyon: Centre de compétence maladies rares endocriniennes, Lyon,
France

Background: Twenty-three national healthcare networks for
rare diseases were identiﬁed in 2014 as part of the French scheme
on rare diseases. The rare endocrine disease national healthcare
network FIRENDO (www.ﬁrendo.fr) includes six centers of
reference with complementary ﬁelds of expertise certiﬁed between
2005 and 2006, 30 centers of competence covering all French
regions, 18 research and 37 diagnostic laboratories, 5 national
learned societies and 13 patient advocacy groups. Objective and
hypotheses: FIRENDO aims at promoting care and research in
rare endocrine diseases and also provides epidemiological data on
patients with rare endocrine diseases. Method: FIRENDO
shortlisted 120 rare endocrine disorders, for which surveillance
was instituted with a network of clinical research associates located
in seven key clinical centers, one in each region of France. Under
the impulse of FIRENDO Database management taskforce, data
collection procedure has been uniﬁed nation-wide. Data are
collected using the CEMARA national database developed for rare
diseases. Results: From September 2015 to March 2016 each of the
seven regions started progressively to register in and out-patients
with rare endocrine diseases. Up to now a total of 43 departments
of adult or paediatric endocrinology units participate in the
surveillance protocol. In 6 months a total of 6791 patients were
registered. Analysis of the data will be performed annually and the
ﬁrst results will be presented at the meeting. Conclusion: The
epidemiology of rare diseases is considered crucial to deﬁne a
consistent healthcare and medical research scheme in France.
However, these data are alarmingly lacking for some rare
endocrine disorders. FIRENDO should be able to build up a
solid epidemiological tool to screen these populations, providing
more accurate data in years to come.

P2-P703

French National Healthcare Network for Rare
Endocrine Diseases (FIRENDO): The First Year of Activity
to Monitor Patients with Rare Endocrine Diseases
Maria Givonya, Fanny Minimea,d, Euma Fortes Lopesa,e,
Yvonne Varillona,k, Delphine Le Vergera, Sabine Ghenima,g,
Marion Provosta,h, Haı̈fa Rahabi-Layachia,i, Claire Bouvattiera,f,
Michel Polaka,j, Thierry Bruea,i, Marie-Laure Nunesa,h,
Brigitte Delemera,g, Irène Netchinea,c, Pierre Mouriquanda,f,
Françoise Borson-Chazota,k, Hélène Bony-Trifunovica,e,
Patrice Rodiena,d, Leger Julianea,c, Jérôme Bertherata,b
aFIRENDO:

Filière Santé Maladies Rares Endocrines, Paris, France;
bCRMRS: Centre de référence Maladies Rares de la Surrénale, Paris,
France; cCRMERC: Centre de référence Maladies Rares de la
Croissance, Paris, France; dCR RH: Centre de Référence Pathologies
de la Réceptivité hormonale, Angers, France; eCHU d’Amiens:
Centre de compétence maladies rares endocriniennes, Amiens,
France; fCNMR DSD: Centre de Référence Médico-chirurgical des
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Autoimmune Diseases and Metabolic Outcome in
Turner Syndrome – Comparison between 45,X0 and
other X Chromosome Abnormalities
Yael Lebenthala,b, Efrat Sofrin-Druckera, Michal YackobovitchGavana, Nessia Nagelberga, Liat de Vriesa,b, Shlomit Shalitina,b,
Ariel Tenenbauma,b, Moshe Phillipa,b, Liora Lazara,b
aThe Jesse Z and Sara Lea Shafer Institute for Endocrinology and
Diabetes, National Center for Childhood Diabetes, Schneider
Children’s Medical Center of Israel, Petah Tikva, Israel; bSackler
Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel

Background: Turner syndrome (TS) is a genetic disorder
caused by X chromosome monosomy (45,X0) or partial absence of
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the second sex chromosome, with or without mosaicism. An
increased frequency of autoimmune diseases and metabolic
disorders has been observed in Turner patients. Objective: To
compare Turner monosomy to the other X chromosome
abnormalities with regards to occurrence of autoimmune diseases
and metabolic disorders. Methods: Retrospective study of 103 TS
patients followed at the Institute for Endocrinology and Diabetes,
SCMCI during 1960–2013. Results: Monosomy was diagnosed in
30% of the cohort. The mean age at diagnosis was younger in
45,X0 compared to the other X chromosome abnormalities (6.2G
5.5 vs 4G4.8yrs, PZ.004); duration of follow-up (14.0G8.8 yrs)
and age at patient’s last visit (21.9G9.6 yrs) were similar. The
prevalence of autoimmune diseases [autoimmune thyroiditis
(45.6%) and positive celiac serology (7.1%)] and age at onset
were similar in both groups. BMI-SDS (TS charts) increased
during follow-up; obesity at last visit was more prominent in
girls with 45,X0 (PZ.013). The percentage of patients with
impaired glucose metabolism increased during follow-up: IFG
(O100 mg/dL) from 10.6% to 17.9%; IGT (140–199 mg/dl) from
23.8% to 30.5% and elevated HbA1c (O5.8%) from 12% to 16.7%.
At last clinic visit, lipid proﬁle levels were above the 90th centile for
TC, LDL-cholesterol and TG in 29.1%, 23.5%, and 30.1% of the
patients, respectively; systolic blood pressure was increased in
52.3% and diastolic blood pressure in 18.2% of the cohort. The
prevalence of metabolic disturbances (glucose metabolism, lipid
proﬁle, and blood pressure) were similar in both groups.
Conclusions: In TS, an increased risk of autoimmune diseases
and metabolic disorders were found regardless of the karyotype.
Careful surveillance and early intervention in patients with
monosomy and increased weight gain are warranted in an attempt
to prevent obesity and thereby the risk for development of
metabolic disorders.

children with NF1. Method: We retrospectively evaluated
children with NF1 and OPG involving the chiasm, with (Dodge
3) or without (Dodge 2) hypotalamic involvement seen between
1997 and 2015 at our institution. Details on patient demographics,
tumor location, and endocrinological work-up were recorded.
Results: 28 children (13 F) were identiﬁed (mean age at diagnosis
of OPG 5.1 years). Patients underwent brain MRI mainly because
of ophthalmic problems, 3 because of endocrinological signs. 16
patients showed OPG with chiasm involvement, 12 had a Dodge 3
tumor. Eight patients presented with endocrinological disorders at
the time of OPG diagnosis or during follow-up: diencephalic
syndrome (two girls of 5.5 and 1.3 years), GH hypersecretion (two
girls of 3.9 and 3.8 years) and central precocious puberty (in three
boys of 3.0, 7.6 and 8.6 years and one 7.6 years old girl). Debulking
surgery was performed in 8/28 patients, while none was irradiated.
Two of these experienced endocrinological complications after
surgery including: GH deﬁciency in a 9.8 years old boy; and central
diabetes insipidus and anterior pituitary deﬁciency in a 5.6 years
old girl with a previous diencephalic syndrome. Conclusion: Our
data suggest that endocrinological disorders occur frequently
(32%) in children with NF1 and OPG involving the hypotalamicchiasmatic region, in particular in those with a speciﬁc
hypothalamic involvement. Herein we report several rare
endocrinological disorders such as diencephalic syndrome, GH
hypersecretion and male CPP. A careful auxological follow-up is
desirable in children with NF1 given endocrine sign may represent
the ﬁrst element of suspicion of OPG.

P2-P706

Nephrogenic Syndrome of Inappropriate Antidiuresis
(NSIAD) Managed with Fluid Restriction and Salt
Supplementation
P2-P705

Endocrinological Disorders in Children with
Neuroﬁbromatosis Type 1 and Optic Pathway Gliomas
Raffaella Naccaa, Martina Scillipotia, Anna Grandonea,
Claudia Santoroa, Giuseppe Cinallib, Mario Cirilloc, Daniela Ciofﬁd,
Caterina Luongoa, Emanuele Miraglia Del Giudicea,
Silverio Perrottaa, Laura Perronea
aDipartimento

della Donna del bambino, Chirurgia generale e
specialistica, seconda Università degli Studi di Napoli, NAPLES,
Italy; bDepartment of Neurosurgery, Santobono-PausiliponPediatric
Hospital, NAPLES, Italy; cDipartimento di scienze mediche,
chirurgiche, neurologiche, metaboliche e dell’invecchiamento,
NAPLES, Italy; dSantobono-PausiliponPediatric Hospital, NAPLES,
Italy

Background: Children with neuroﬁbromatosis type 1 (NF1)
have an increased risk of developing optic pathway gliomas
(OPGs) during childhood. Although these tumors usually have a
benign course, some cases result in signiﬁcant clinical symptoms,
including endocrinological disorders. Objective and
hypotheses: The aim of this study is to evaluate the
endocrinological complications of OPGs involving the chiasm in
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Lisa A Amatoa,b, Charles F Vergea,b, Jan L Walkera,b,
Kristen A Nevillea,b
aEndocrinology,

Sydney Children’s Hospital, NSW, Sydney,
Australia; bSchool of Women’s and Children’s Health, UNSW, NSW,
Sydney, Australia

Background: NSIAD is a rare genetic cause of hyponatremia,
due to activating mutations in AVPR2 gene, encoding the Arginine
Vasopressin Receptor Type 2, and located on Xq28. Of the fewer
than 30 reported cases, most have been managed with ﬂuid
restriction and urea. Objective and hypotheses: Illustration of
the presentation of a family with this genetic abnormality and
approach to management. Method: The clinical, biochemical and
genetic ﬁndings are presented. Results: A previously healthy and
developmentally normal 14 month old boy presented with
hyponatraemic seizures following increased water intake the
previous day. Repeated investigations were consistent with
inappropriate antidiuresis (serum Na 114 mmol/L, serum K
3.7 mmol/L, urine sodium 51 mmol/L and urine osmolality
301 mmol/kg); but a vasopressin level associated with hyponatraemia (Na 127 mmol/l) was low (1.7 pmol/l). Thyroid and
adrenal function and imaging of the head, chest and abdomen
were normal. There was no evidence of intracerebral, respiratory
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or renal infection. The child was managed with water restriction
and salt supplementation resulting in normal sodium levels over
the following four months. Sequencing of the AVPR2 gene found
that the child was hemizygous for a c.409COT missense mutation
which results in amino acid substitution p.Arg137Cys, previously
described as causing NSIAD. Family history revealed hyponatraemic seizures in a maternal uncle as a child (serum Na
118 mmol/L, urine Na 146 mmol/L, urine osmolality
893 mmol/kg), consistent with X-linked inheritance. He had
been misdiagnosed as having inappropriate ADH secretion
secondary to seizure activity. Conclusion: This case illustrates
the importance of considering NSIAD in children with hyponatraemia, with unexplained SIAD. Treatment is possible with water
restriction and salt supplementation and the long-term outcome
is good.

P2-P707

The Triglyceride to High-Density Lipoprotein
Cholesterol Ratio and Non-High-Density Lipoprotein
Cholesterol Reference Data for Korean Children and
Adolescents: Results of the 2007–2013 Korean
National Health and Nutrition Examination
Surveys (KHANES)
Min Jae Kang, Joon Woo Baek, Yeon Joung Oh, Il Tae Hwang,
Seung Yang
Hallym University College of Medicine, Anyang, Republic of Korea

Background: Cholesterol levels are variable throughout
childhood and adolescence. The attention not only to conventional
lipid proﬁles but also to non-high-density lipoprotein cholesterol
(non-HDL-C) and triglyceride to HDL-C ratio (TG/HDL-C ratio)
are becoming more apparent in pediatric lipid studies because of
their clinical importance. Objective and hypotheses: The aim
of the present study was to establish age- and gender-speciﬁc
reference values for serum lipid proﬁles in Korean children and
adolescents. Method: A total 6,197 subjects aged 10 to 19 years old
from KNHANES 2007–2013 were enrolled. Reference values were
developed for the serum lipid levels including non-HDL-C and
TG/HDL-C ratio. Results: The mean concentration of non-HDLC was 105.5G25.6 mg/dL in total subjects with signiﬁcant gender
difference; 103.3G26.1 in boys and 107.9G24.7 in girls
(PZ0.028). The median values for non-HDL-C in boys and girls
were 111 and 112 mg/dL in 10-year-old age; 95 and 103 mg/dL in
15-year-old age; and 109 and 103 mg/dL in 19-year-old age,
respectively. The mean TG/HDL-C ratio was 1.74G1.22 in total
subjects and it was not different between two genders; 1.77G1.25
in boys and 1.72G1.22 in girls (PZ0.183). The median values for
TG/HDL-C ratio in boys and girls were 1.16 and 1.00 in 10-yearold age; 1.54 and 0.95 in 15-year-old age; and 1.74 and 0.84 in
19-year-old age, respectively. Conclusion: Age- and genderspeciﬁc reference values for non-HDL-C and TG/HDL-C ratio can
provide clinicians with useful information that will allow for the
proper care of children and adolescents. Based on the present
study results, we cannot overlook the lipid proﬁles in young
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children because their reference values are not signiﬁcantly differ
from late adolescents.

P2-P708

Inhibition of NAMPT Increases the Sensitivity of
Leukemia Cells for Etoposide
Theresa Gorski, Stefanie Petzold-Quinque, Sandy Richter,
Susanne Schuster, Melanie Penke, Wieland Kiess, Antje Garten
University of Leipzig, Center for Pediatric Research, Leipzig,
Germany

Background: Cancer cells have a high NAD turnover rate due
to their increased cell proliferation and DNA repair. Nicotinamide
phosphoribosyltransferase (NAMPT) is the key enzyme of the
NAD salvage pathway, a regulator of the intracellular NAD pool
and of the activity of Sirtuins (SIRTs), a class of NAD-dependent
deacetylases. Objective and hypotheses: Cancer cells are highly
dependent on NAD and are expected to be more susceptible to an
inhibition of NAD synthesis than non-transformed cells. Does an
inhibition of NAMPT by FK866 make leukemia cells more
sensitive to chemotherapeutic agents? Method: Jurkat and Molt-4
cell lines were used as leukemia cell models. Viability was
measured using WST-1 assay. Cell death was analysed by
propidium iodide staining. NAD levels were measured using
HPLC. NAMPT enzymatic activity was measured using 14Cnicotinamide. Results: NAMPT expression and enzymatic activity
was signiﬁcantly higher in leukemia cell lines compared to normal
PBMCs. Incubation with FK866 [10 nM] for 24 h reduced NAMPT
activity by 91.1G3.6% in Jurkat cells and by 97.8G1.2% in Molt-4
cells. NAD levels were reduced by FK866 by 83.9G1.0% (Jurkat)
or 79.2G2.8% (Molt-4). The combination of etoposide and FK866
caused increased cell death compared to each substance alone.
Apoptosis induction as measured by caspase-3 and -7 activation
was not further increased by the addition of FK866 to etoposide.
Interestingly, etoposide decreased the expression of the NADdependent deacetylases SIRT1 and SIRT2. The acetylation and
activation of the SIRT1 target p53 was enhanced after combining
etoposide with FK866, which was associated with an increased
expression of its downstream target p21. Conclusion: The
combination of etoposide and FK866 caused increased cell death
which was not caspase-mediated, but led to reduced SIRT1 activity
as indicated by enhanced acetylation and transcriptional activity of
p53. Combining FK866 and etoposide could be a novel therapeutic
strategy to enhance the efﬁcacy of etoposide against leukemia.

P2-P709

Neonatal Endocrinological Problems in Collodion
Babies
Ahmet Ozdemira, Sabriye Korkuta, Selim Kurtoglua,b,
Nihal Hatipoglub, Tamer Gunesa, Mehmet Adnan Ozturka
aFaculty of Medicine, Department of Pediatrics, Division of
Neonatalogy, Erciyes University, Kayseri, Turkey; bFaculty of
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Medicine, Department of Pediatrics, Division of Pediatric
Endocrinology, Erciyes University, Kayseri, Turkey.

Background: Collodion babies (CBs) are an inherited group
of diseases characterized clinically by diffuses severely dry and
scaling skin. Patients are generally born prematurely and/or small
for gestational age (SGA). Congenital hypothyroidism is seen
together with various congenital anomalies, although the
mechanism involved is still unclear. Objective and hypotheses:
To identify endocrinological problems, and particularly those
concerning growth, in 42 CBs. Method: Clinically identiﬁed
newborn CBs were included in the study group (Group 1). Since
CBs are generally premature and/or born SGA, control group
matched to the patients in the study group in terms of gestational
age (G7days) and birth weight (100 gr G) (Group 2) was
established. Blood specimens were collected between the 3rd and
7th days of life from both groups for thyroid function tests
[thyroid-stimulating hormone (TSH), triiodothyronine (T3),
thyroxine (T4) and thyroglobulin (TG)] and to measure serum
GH, IGF-I and IGFBP-3 levels. Results: Group 1 consisted of 42
CBs (25 males and 17 females) with gestational ages between 32
and 42 weeks and birth weights between 1,400 and 4,000 gr.
Twelve patients were assessed as premature and 17 as SGA. Serum
IGF-I and IGFBP-3 levels were lower and serum GH levels higher
compared to the controls. Primary hypothyroidism was diagnosed
in 10 patients in the study group, subclinical hypothyroidism in
two and central hypothyroidism in one. A statistically signiﬁcant
difference was determined between the groups in terms of primary
hypothyroidism (PZ0.01). Serum GH levels were weakly
negatively correlated with birth weight (rZK0.32, PZ0.04) and
serum IGF-I (rZK0.38, PZ0.001) and IGFBP-3 (rZK0.36,
PZ0.002) levels. Conclusion: Premature birth and SGA are more
common in CBs. High GH and low IGF-I and IGFBP-3 levels in
cases indicate malnutrition-like GH resistance. In addition, the
greater prevalence of hypothyroidism in babies is noteworthy.

P2-P710

Endocrine Dysfunction in Children and Adolescents
with CHARGE Syndrome
Jin-Ho Choia, Eungu Kanga, Yoon-Myung Kima, Gu-Hwan Kimb,
Han-Wook Yooa
aDepartment

of Pediatrics, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Republic of Korea;
bMedical Genetics Center, Asan Medical Center Children’s Hospital,
University of Ulsan College of Medicine, Seoul, Republic of Korea

Background: CHARGE syndrome is a complex of congenital
malformations affecting multiple organ systems caused by
mutations in CHD7. Objective and hypotheses: This study
was performed to evaluate endocrine dysfunctions including
hypogonadotropic hypogonadism, growth hormone deﬁciency, or
hypothyroidism in patients with CHARGE syndrome. Method:
Eighteen patients (10 males and 8 females) with CHARGE
syndrome were included. A diagnosis of CHARGE syndrome was
made according to the diagnostic criteria by Verloes. All coding
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exons and exon-intron boundaries of the CHD7 were ampliﬁed by
PCR and directly sequenced in 14 patients. Clinical features and
endocrine functions were evaluated by retrospective chart review.
Results: Nine patients fulﬁlled the criteria for typical CHARGE
syndrome, two patients for partial/incomplete, and seven for
atypical CHARGE syndrome. CHD7 mutations were identiﬁed in
12 patients: 11 truncating and one complete deletion mutations.
Micropenis was found in all 10 boys, 6 of whom had unilateral
or bilateral cryptorchidism. Two females and one male were
diagnosed with hypogonadotropic hypogonadism during adolescents. LH responses to GnRH stimulation were prepubertal
pattern. Mean height- and weight-SDS were K2.54G1.16 and
K2.57G1.86, respectively. Of these, short stature of less than 3rd
percentile was apparent in 12 patients (66.7%). One female was
conﬁrmed to have growth hormone deﬁciency by L-dopa and
insulin tolerance tests at age 8 years. She was previously diagnosed
with hypothyroidism at age 6.7 years and treated with
levothyroxine, however, brain MRI did not show abnormalities.
Conclusion: Hypogonadotropic hypogonadism has been reported
as an endocrine defect in CHARGE syndrome. However,
endocrinological evaluation is necessary in patients with CHARGE
syndrome. As the ages of the patients in the present study were not
in the range that would provide useful information concerning
gonadotropin secretion, long-term follow-up is needed to assess
endocrine functions in these patients.

P2-P711

Growth and Pubertal Patterns in Young Survivors of
Childhood Acute Lymphoblastic Leukemia
Shlomit Shalitina,b, Sarah Elitzurb,c, Isaac Yanivb,c, Batia Starkb,c,
Michal Yackobovitz-Gavana,b, Yael Lebenthala,b, Moshe Phillipa,b,
Revital Huri-Shtrecherd
aThe Jesse Z. and Lea Shafer Institute of Endocrinology and
Diabetes, Schneider Children’s Medical Center of Israel, Petach
Tikva, Israel; bSackler Faculty of Medicine, Tel Aviv University, Tel
Aviv, Israel; cPediatric Hematology Oncology, Schneider Children’s
Medical Center of Israe, Petach Tikva, Israel; dPediatric Department
B, Schneider Children’s Medical Center of Israel, Petach Tikva, Israel

Background: Childhood acute lymphoblastic leukemia (ALL)
survivors are at increased risk for endocrine late effects. Objective
and hypotheses: To evaluate growth and pubertal patterns in
patients diagnosed with childhood ALL and to identify risk factors
for impaired growth and puberty. Method: Retrospective chart
review with longitudinal assessment of anthropometric measurements and pubertal status of 183 childhood ALL survivors
diagnosed between 1985 and 2011 (154 chemotherapy-treated and
29 chemotherapyCcranial radiation-treated; mean age at therapy
6.26G3.8 years and 6.5G4.34 years, respectively). Included in the
study were patients aged 8–30 years at data collection, diseasefreeOone year, who remained in ﬁrst remission, with R3 years
follow-up. Results: Median age at last endocrine visit was 16.1
years (range 8.2–27.6 years); median duration of follow-up was 8.7
years (range 3–21.4 years). Mean age at pubertal onset was normal
(girls: 10.3G1.3 years; boys: 12.0G1.3 years); precocious puberty
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was diagnosed in 8.7% of patients. Overweight and obesity were
found in 22.9% and 9.3% of the cohort, respectively. Patients
treated with chemotherapyCcranial radiation as compared to
chemotherapy-alone were shorter (mean height-SDS K0.93G
0.92 vs. K0.21G1.1, PZ0.001), had higher prevalence of adult
short stature (13% vs. 2.2%) and had a higher rate of precocious
puberty in girls (30% vs. 9.4%) with no difference in age at
menarche. Predictors for occurrence of endocrine disorders
included: female gender (OR 3.26, 95% CI 1.04–10.1), cranial
irradiation treatment (OR 3.96, 95% CI 1.14–13.78) and younger
age at diagnosis (OR 0.83, 95% CI 0.68–1.02). Predictors for
obesity - a higher BMI-SDS at diagnosis (OR 1.46, 95% CI 1.18–
1.81), and for short stature - lower height-SDS at diagnosis (OR
0.35, 95% CI 0.13–0.94). Conclusion: Although most patients
treated with chemotherapy-alone attained normal adult height &
puberty, those treated with adjuvant cranial irradiation are at
increased risk for short stature and precocious puberty (in girls).
Childhood ALL survivors are also at an increased risk for
overweight, especially those with increased BMI at diagnosis.
Therefore, clinicians need increased awareness & screen for
overweight & its associated health conditions early in survivorship.
Interventions as changes in lifestyle habits are required to address
weight control early during treatment.

P2-P712

Clinical Assessment of Hypercalciuria and
Hypomagnesemia in Patients with Bartter Syndrome
and Gitelman Syndrome
Wenjing Li, Chunxiu Gong, Chang Su, Bingyan Cao, Di Wu
The Capital Medical University, Beijing Children’s Hospital,
56# Nan Lishi Rd, West District, Beijing, China

Background: Bartter syndrome (BS) and Gitelman syndrome
(GS) have similar clinical manifestations. It’s hard to be
distinguished by the symptoms and laboratory, even though the
genetic analysis cannot identify them precisely. The precise
diagnoses associate with the right treatment and prognosis.
Hypercalciuria usually involved with neonate type Bartter
syndrome, and hypomagnesemia with Gitelman syndrome.
Objective and hypotheses: This study was based on the
analysis of clinical data of 72 patients of BS and GS, and tries to
ﬁnd some useful parameters to help to differentiate diagnose.
Method: To summarize the clinical data, and to analyze the
correlation between clinical symptoms with urinary calcium and
blood magnesium. Results: 72 cases patients aged from 2 months
to 15.5 years (median 1.75 years), sex ratio of boy: girl is 52:20.
All patients had hypokalemia, metabolic alkalosis, normal blood
pressure and the levels of plasma rennin, argiontensin and
aldosterone elevated.The ratio of urine calcium/creatinine over
0.2 was considered as a mark of hypercalciuria. The age of
hypercalciuria group was 2.64G2.95 years old, and that of ratio
!0.2 was 8.26G4.49 years (PZ0.00). The SDS of weight was
K2.58G1.11 and K1.59G1.26 respectively (P! 0.005). The
age of patients with hypomagnesemia (serum magnesium
!0.8 mmol/l)was 7.88G4.47 years, and that of normal serum
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magnesium was 3.78G4.14 years (PZ0.001), the SDS of weight
were K2.42G1.60 and K1.42G1.13 (PZ0.005). Correlation
analysis showed that urinary calcium/creatinine ratio positive
correlated with serum magnesium (RZ0.355, PZ0.008). Conclusion: The patients with hypercalcinuria were younger than that
of normal urine calcium, and coincidently with poor nourished
and development. The GS patients with hypomagnesemia usually
had mild symptoms. The clinical types and genotypes of BS and
GS were often overlapped. Hypercalciuria and hypomagnesemia
were a good parameters in the differential diagnosis of BS and GS.

P2-P713

Wolfram Syndrome: Three Cases
Damla Goksena, Ilkın Majıdova, Samim Ozena, Husein Onayb,
Sukran Darcana
aDepartment of Pediatric Endocrinology, School of Medicine,
Ege University, Izmir, Turkey; bDepartment of Genetics, School of
Medicine, Ege University, Izmir, Turkey

Background: Wolfram syndrome is an autosomal recessive
disorder accompanied by diabetes insipidus, diabetes mellitus,
optic atrophy and deafness. Mutations in the WFS1 gene are
determined in 90% of cases. We present the clinical features of
three cases of Wolfram syndrome. Objective and hypotheses:
Case 1: A 14-year-old girl presented with loss of vision. At the age
of 3 years she had been diagnosed with type 1 diabetes mellitus
with a blood glucose level of 410 mg/dl and ketone positivity in
urine at a center to which she presented with symptoms of
excessive water consumption and urination. At the age of 8 the
water deprivation test was performed, due to symptoms of
polyuria and polydipsia and low urinary speciﬁc gravity, although
her blood glucose levels were normal. She was started on nasal
desmopressin therapy with a diagnosis of central diabetes
insipidus. Blurred vision had begun at the age of 8, and cataract
was determined in the right eye. Optic atrophy was determined at
fundus examination following cataract surgery. No consanguinity
was identiﬁed between the parents, although they came from a
very small village. A brother had died from diabetic ketoacidosis at
the age of 4 years, while a 24-year-old sister had been diagnosed
with type 1 diabetes mellitus. Weight was 38 kg (K2,3 S.D.), height
145 cm (K2,3 S.D.), puberty Tanner stage 3 and blood pressure
110/60. Arthropathy was determined in the ﬁngers. Other system
examinations were normal. No loss of hearing was determined at
audiometry. Homozygous p.I845N (c 2534TOA) mutation in the
WFS1 gene was determined at molecular genetic analysis. The
parents were also heterozygous for the same mutation. HbA1c was
between 8% and 9% with multiple insulin therapy and exchange
list nutrition. Case 2: A 7-year-old male patient presented with
polyuria and polydipsia. Vision was reported to be poor since
babyhood. Birth weight was 3700 gr, and the parents were seconddegree cousins. Weight 35 kg (3.3 S.D.), height 115 cm (K1.2 S.D.),
BMI 26.4 kg/m2 (3.2 S.D.) and blood pressure 100/60 mmHg.
Central type obesity and constant nystagmus were determined.
Vision was at the light perception level. Bilateral optic atrophy and
pigmented retinopathy were observed at fundus examination.
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Blood glucose 209 mg/dl. Ketone positive in urine. HbA1c was 7%,
and 60 dB sensorial loss was determined at audiometry. No
mutation was detected at WFS1 gene analysis.HbA1c was between
7.5% and 8.5% with multiple insulin therapy and exchange list
nutrition. Case 3: A 9-year-old girl presented due to polyuria and
polydipsia. Loss of vision was reported to have begun after the age
of 3 years. Weight 26.5 kg (K0.8 S.D.), height 126.5 cm (K0.5 S.D.),
BMY 16.5 kg/m2 (0.1 S.D.), puberty stage 1 and absence of vision
and light perception were determined. At fundus examination the
central area was normal, while abundant salt and pepper
pigmentation was observed in the periphery. Other system
examinations were normal. The water deprivation test was
compatible with central diabetes insipidus. The oral glucose
tolerance test was normal. HbA1c was 4.8%. Total block of
transmission (complete blindness) was determined with VEP and
ERG. No hearing loss was determined at audiometry. The patient
was started on desmopressin nasal spray with a diagnosis of central
diabetes insipidus and placed under monitoring. Genetic analysis
could not be performed. Conclusion: Clinical features may differ
in presentations of Wolfram syndrome. The syndrome may
emerge during monitoring even if not all the features are present
concurrently at presentation.

again. In the next days we had a possible explanation to this
problem: antibodies for celiac disease were positive! The duodenal
biopsie was made: she had a celiac disease (HLA DQ 2 and DQ 8
were positive) and a duodenitis caused by helicobacter pylorii.
CATCH22 and AIRE mutations were absent, cariotype was 46,XX,
the anti-Calcium Sensing Receptor (CaSR) Antibody was positive.
Results: At 12 months from the diagnosis, the CD antibodies were
negative, but PTH was still undoseable. We could exclude the role
of CD antibodies in the hypoparathyrodism origin. Her actual
therapy is oral calcium and D vitamin. Conclusion: autoimmune
hypoparathyroidism is an unusual association with celiac disease
outside of an APS, We think that our child needs an adequate
follow up to discover precociously other immune mediate
disorders.

P2-P715

Management of Endocrine Complications of
Thalassemia
Samira Aggoune
Pediatric Hematology-Oncology, Algier’s, Algeria
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Autoimmune Hypoparathyroidism and Celiac
Disease: A Rare Paediatric Association Outside an
Autoimmune Polyglandular Syndrome
Francesco Gallob, Giovanni Simeonea, Pietro Conteb,
Francesco La Torreb, Fulvio Moramarcob
Brindisi, Mesagne, Brindisi, Italy; bASL Brindisi Perrino
Hospital, Unit of Pediatrics, Brindisi, Italy
aASL

Background: The association between primary hypoparathyroidism and celiac disease (CD) is uncommon in paediatrics,
even more if they are not part of an autoimmune polyglandular
syndrome (APS, almost exclusively type II). We describe a case of
autoimmune hypoparathyroidism coexisting with celiac malabsorption. Objective and hypotheses: Valentina was a 7 year old
female child when she was admitted in hospital because she had
generalized seizures at home. She had normal weight and height,
no dysmorphism; she had laryngospasm and Trousseau’s sign.
No familiar history for tetania; no personal history of recurrent
infections or mucocutaneous candidiasis. First blood exams:
hypocalcemia (4.4 mg/dl) and low ionised calcium; hyperphosphatemia (9.1 mg/dl); Magnesium 1.6 mg/dl (n.v. 1.7–2.4). ECG:
prolonged QTc. PTH not dosable, hypocalciuria, normal phosphaturia, normal alcaline phosphatase, 25OHD3 22 ng/ml (n.v.
30–100). She had hypocalcemia secondary to hypoPTH. Method:
We administered her intravenous calcium gluconate and oral
25OHD3: the clinical signs regressed within some hours, but,
when we tried to give the child oral calcium, calcemia went down
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Background: b-thalassemia is the most common single gene
disorder worldwide, in which hemoglobin b-chain production is
decreased. Today, the life expectancy of thalassemic patients is
increased because of a variety of treatment methods. However,
osteoporosis and cardiac dysfunction remain frequent complications. Objective and hypotheses: The aim of the study, was to
analyze the diagnostic and prognostic role of ferritin for
endocrinopathies and metabolic disorders in bT patients.
Method: This is a prospective study of previously chelated
patients, and new patients followed at the pediatric hospital day
since March 2010. Seventy-six bT patients were treated with
different regimen of cheation. Sixty-three are under Deferasirox
chelation. Data recorded included age, gender, haemoglobin and
ferritin levels, biochemical and endocrine tests, liver, transfusion
regimen, iron chelation, splenectomy, and bone mineralization by
dual X-ray absorptiometry. The package of measures was made in
a standard conﬁdence interval of 95% and standard error
consented risk is 5%. Results: Thirty-seven (46.1%) males and
33 (53.9%) females were studied, with mean age of 106,57 months,
mean haemoglobin 9.2G1.5 g/dL, median ferritin 895.40 G
494.8; forty nine patients 49 had been transfused, occasionally
(27/76, 35.5%); 19/76 patients had been splenectomized (25%);
63(83%) were on chelation therapy. Endocrinopathies were found
in 10 patients: 08 hypogonadism, and one diabetes. Bone disease
was observed in (14%) patients, osteoporosis in 3 /76 (7.9%), and
osteopenia in 1/76 (1.5%). One fracture, six bone deformities and
a hotbed of extra medullary hématopoeise, were objectived.
Conclusion: Iron chelation therapy in adequate dosage, early
diagnosis and treatment of endocrine insufﬁciency and regular
blood transfusions can help to achieve an optimal endocrine
function.
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Endocrine Disorders in Children with Thalassemia
Major – A Hospital Based Retrospective Study
Swati Kanodia, Archana Arya, Anupam Sachdev, V.K. Khanna
Sir Ganga Ram Hospital, Delhi, India

Background: The estimated prevalence of beta thalassemia is
3–8% in India, Pakistan, Bangladesh and China. The combination
of regular blood transfusions and chelation therapy has
dramatically increased the life expectancy of thalassemics, but it
has led to iron overload and chelation toxicity, with many
complications including – growth failure, gonadal dysfunction,
hypothyroidism, hypoparathyroidism, DM, etc. Objective and
hypotheses: To study the incidence and prevalence of endocrine
disturbances in thalassemia major children, receiving regular
blood transfusions. Also to study the correlation between-Age of
starting transfusion/Average Sr. Ferritin levels/Age of starting
chelation AND incidence of Endocrine problems in these children.
Method: Basic information for each child was determined – age of
presentation, onset of transfusion and chelation/Anthropometric
data/Pubertal status(tanner staging). Blood investigations-Sr.
Ferritin and average ferritin levels, Hb level, Sr. Calcium/Phosphorus/Alkaline Phosphatase, PTH, Thyroid proﬁle, OGTT,
LH/FSH, Sr. Estradiol (girls), Sr. Testosterone (boys). Results:
See Table 1 below. Conclusion: In our study endocrine
complications increased with Age – maximum seen in age
groupO15 years.
† No association was found between age of onset of transfusion
and chelation with incidence of endocrinal problems.
† Increased incidence of Hypogonadism, Hypothyroidism,
Hypoparathyroidism was found with high average ferritin
levels- at levels O2500 ng/ml.

Background: Autoimmune polyglandular syndromes (APS)
is a group of heterogeneous conditions characterized by the
association of at least two organ-speciﬁc disorders, concerning
both endocrine and non-endocrine organs. On the basis of the
clinical features, they are divided into four main types. Type III is
deﬁned as the combination of autoimmune thyroid disease and
other autoimmune condition – divided into subtypes A, B and C.
Objective and hypotheses: We describe a 16-year old female
patient – with the family history of thyroid diseases in her mother
(hyperthyroidism) and aunt (hypothyroidism), and Addison’s
disease in her grandmother – who has simultaneously developed
the symptoms of autoimmune thyroid disease with the clinical
picture of hyperthyroidism (emotional lability, irritability,
decreased concentration, weight loss, hand tremor) and myasthenia gravis (decreased physical activity tolerance, ptosis, swallowing
difﬁculties, voice change) at the age of 15. Results: The
autoimmune thyroid disease (Graves’ disease as indicated in the
further laboratory investigation) was recognized about 2 months
before myasthenia. Co-existence of those diseases allow us to
diagnose APS type IIIc. After a few months we have discovered
positive GAD-Ab (whilst blood sugar levels remain normal and
without DM symptoms). No evidence of other autoimmune
condition was observed. In this patient the standard GB and MG
treatment was administered. When the CT scan revealed thymus
enlargement, thymectomy was performed. After the surgery we
observe not only MG remission, but a signiﬁcant decrease of TRAb
as well. Conclusion: Our patient’s case conﬁrms that, even in
already diagnosed APS, the organ-speciﬁc Ab screening can help
identify other latent and subclinical autoimmune diseases before
patient’s develop clinical symptoms. The case also indicates the
possibility to achieve post-thymectomy remission of not only MG
but other APS components.

P2-P718
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15-Year Old Girl with APS Type IIIc, with
Post-Thymectomy Remission – Case Report
Bossowskia,

Artur
Milena
Bernard Rees Smithb

Jamiolkowskaa,

Jadwiga

Furmaniakb,

aDep.

of Pediatrics, Endocrinology, Diabetology with a Cardiology
Unit, Medical University in Bialystok, Bialystok, Poland; bFIRS
Laboratories, RSR Ltd, Parc Ty Glas, Llanishen, Cardiff, UK

Endocrine and Metabolic Evaluation of Children with
Neurodevelopmental Disability
Giorgiana-Flavia Brada,b, Tamara Marcovicia,b, Oana Beleia,b,
Teofana Bizereaa,b, Niculina Manga,b, Raluca Tamasanua,b,
Otilia Margineana
aVictor Babes University of Medicine and Pharmacy, Timisoara,
Romania; bLouis Turcanu Children Emergency Hospital, Timisoara,
Romania

Table 1. (for abstract P2-P716)
Endocrine complications
(% in both sexes)
Hypothyroidism
Hypoparathyroidism
DM/IGT
Hypogonadism Delayed
Pub/Arrested Pub
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Country
Cyprus (435)

Greece (262)

Italy (1861)

Tehran (220)

N. Am (262)

Our study (225)

5.9
1.2
9.4
32.5

4
4
5/27
42

6.2
3.6
4.9
49

7.7
7.6
8.7
17.5/35.1

4
4
5
42

4.9
4.4
8/4.9
13.8/4.9/5.8
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Introduction: Neurodevelopmental disability (NDD) is a
common problem in children health, occurring in 5–10% of the
pediatric population. Aim: To evaluate the endocrine and
metabolic complications described in patients with NDD.
Material and method: Children with NDD, aged below 9 years
old, admitted to 1st Pediatric Clinic of Children Emergency
Hospital, Timişoara, România, between January 2014-March 2016
were included in this study. Their evaluation was complex and
included a detailed medical history, clinical and anthropometric
evaluation, Tanner stages, multiple serum analyses and sophisticated imagistic investigations. Results: A total of 15 children
(53.33% boys) diagnosed with NDD, with a mean age of 6.5G1.9
years were eligible for this study. The main complaints of patients
were in 93.33% developmental delay and in 6.67% developmental
regression. Cerebral palsy was the most common clinical
syndrome (60%), being caused mostly by perinatal hypoxicischemic encephalopathy (55.56%) and prematurity with intraventricular haemorrhage (33.33%). Metabolic disorders were
diagnosed in 13.33% of patients (one with phenylketonuria and
one with renal tubular acidosis), while one had clinical
manifestations of neurodegenerative disorders (X-linked adrenoleukodystrophy). Severe malnutrition was encountered in 66.67%
of them and short stature in 60%. Hypocalcemia with vitamin D
deﬁciency (60%), hypophosphatemic rickets (6.67%), osteopenia
(20%) and osteogenesis imperfecta (6.67%) were responsible for
atraumatic fractures in almost one third of cases, especially in
patients with seizures treated with an association of two (50%) or
more anticonvulsivants (33.33%) and difﬁculty feeding problems
(66.67%). Four children with subclinical hypothyroidism and one
with adrenal insufﬁciency were identiﬁed in this group. Premature
sexual development consisted in the presence of premature
adrenarche (46.67%), premature thelarche (33.33%) and central
precocious puberty in two girls (13.33%). Conclusion: Evaluation
of endocrine and metabolic complications in patients with NDD is
essential and helps for appropriate rehabilitation, family counseling and management of these associated medical conditions.
Keywords: neurodevelopmental disability, children, central
precocious puberty, hypocalcemia
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Endocrine Complication in Survivors of Childhood
Cancers
Robabeh Ghertgherehchi, Abasali Hoseinpour Feizi, Nazanin Hazhir
Tabriz University of Medial Sciences, Tabriz, Iran

Background: Approximately 20–50% of children rescued
from malignancy will develop at least one endocrine disorder into
adulthood. With regard to the role of endocrine disorders on the
quality of life in children rescued from malignancy, the aim of this
study was to evaluate the prevalence of endocrine complications in
survivors of childhood cancer. Method: A cross sectional study
was done on 72 survivors of childhood cancer patients 2–18 yearsold, all recruities were under follow up in pediatric oncology clinic
of Tabriz children’s hospital during last ten years. Age, sex, type
and site of malignancy and medications were recorded. After
clinical examination, Blood samples were sent to the reference
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laboratory for the study of endocrine function. Brain MRI, bone
age, ultrasound of the gonads, bone mineral density, GH
stimulation test and glucose tolerance test were done on a case
by case basis. Results: The mean age of patients, at the time of the
study and diagnosis of malignancy were 11.43G3.39 and 3.2G
1.34 years, respectively. 77.8% male and 22.2% were female. The
most common malignancy was ALL (55.6%). 88.9% of patients
received vincristine. 7/27 percent of the cancer survivors had at
least one endocrine disorders; 8.3% had hypothyroidism, 2.7% had
hypogonadotropic hypogonadism and 16.7% had impaired fasting
glucose tolerance. Conclusion: Children rescued from cancer are
at high risk for endocrine disorders, especially thyroid and gonadal
dysfunction and impaired glucose metabolism. With early
diagnosis and treatment can reduce mortality rate in vulnerable
individuals.

P2-P720

Familial Williams Syndrome
Sükriye Pinar Isgüvena, Dilek Bingöl Aydinb, Mutlu Karkucakc
aDepartment of Pediatric Endocrinology, Sakarya University School
of Medicine, Sakarya, Turkey; bDepartment of Pediatrics, Sakarya
University School of Medicine, Sakarya, Turkey; cSakarya University
Research and Training Hospital, Medical Genetic, Sakarya, Turkey

Background: Williams Syndrome (WS) is a multisystemic
genetic syndrome, which includes characteristic appearance of
“elﬁan face”, growth retardation, mild mental retardation,
hypersociality, infantile hypercalcemia, and other endocrine,
cardiovascular, and urinary abnormalities. WS is caused by the
microdeletion of chromosome 7q11.23; it is usually sporadic but
rare autosomal dominant familial cases have been reported in the
literature. We present a boy and his mother with WS. Case
report: 12-month-old boy was admitted to the pediatric clinic
with complaints of fever, vomiting, constipation, and fatigue for
one week. He was referred to our pediatric endocrinology clinic
after laboratory results revealed hypercalcemia (calcium (Ca):
15.8 mg/dL). His weight was 7.5 kg (!3p), his height was 70 cm
(75p), and his head circumference was 45 cm (10p). Physical
examination revealed prominent forehead, sunken nasal bridge,
long philtrum, prominent lips, and periorbital pufﬁness. There was
3/6 systolic murmur, which is best heard in the pulmonic valve
area. After patient was admitted to the pediatric ward, hydration
and intravenous furosemide treatment were initiated. On the
second day of admission, serum Ca was measured 20 mg/dL and
intravenous pamindronate was added to treatment. Because of
infantile hypercalcemia and typical facial appearance, WS was
suspected. Echocardiography revealed peripheral pulmonary
stenosis. Abdominal ultrasound examination was normal. His
mother’s facial appearance was similar to her son’s with prominent
features of elﬁan face. Genetic analysis of both patient and mother
revealed microdeletion of chromosome 7q11.23 which conﬁrmed
the diagnosis of Familial WS. Conclusion: In conclusion, WS is a
multi-system disorder that primarily affects the cardiovascular
system. General anesthesia and sedation are risky for pediatric WS
patients because of craniofacial deformities that make it
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challenging to open airway and increased risk of myocardial
ischemia, which can frequently lead to death. Although the
syndrome is rarely vertically transmitted, suspected family
members should be examined for chromosomal microdeletion.

the ﬁrst pediatric case of MEN1 with two synchronous pancreatic
adenomas.The genetic conﬁrmation of diagnosis of MEN1 is
mandatory to assess other family members for the presence of the
mutation, to monitor regularly for potential endocrine problems
and to avoid unnecessary work-up due to “phenocopy”.
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Stanazolol Abuse: Diagnostic Dilemma in an
Adolescent with Persistent Hypoglycemia
Ahmet Ucara, Aylin Yetimb, Muharrem Battalc, Ferda
Alparslan Pinarlid, Evrim Kilice, Deniz Tuncelf, Feyza Yener Ozturkg,
Reyhan Kayaa, Arzu Orala, Ozgur Gence
aDepartment of Pediatric Endocrinology and Diabetes, Sisli
Hamidiye Etfal Education and Research Hosipital, Istanbul, Turkey;
bDepartment of Adolescent Medicine, Istanbul University, School of
Medicine, Istanbul, Turkey; cDepartment of General Surgery, Sisli
Hamidiye Etfal Education and Research Hosipital, Istanbul, Turkey;
dDepartment of Medical Genetics, Ankara Diskapi, Yildirim Bayezit
Education and Research Hospital, Ankara, Turkey; eDepartment of
Pediatric Radiology, Sisli Hamidiye Etfal Education and Research
Hosipital, Istanbul, Turkey; fDepartment of Pathology, Sisli
Hamidiye Etfal Education and Research Hosipital, Istanbul, Turkey;
gDepartment of Endocrinology and Metabolism, Sisli Hamidiye Etfal
Education and Research Hosipital, Istanbul, Turkey

Background: Multiple endocrine neoplasia (MEN)1 is a rare
autosomal dominant disorder with primary hyperparathyroidism,
enteropancreatic neuroendocrine tumors and anterior pituitary
adenomas. Patient: A16-yr-old male was referred to our center
due to recurrent seizures. Family history was signiﬁcant for
maternal death due to metastatic adenocarcinoma of the
lung,paternal history of low-grade liposarcomas and nephrolitiasis. Physical examination was normal, with a well-built, muscular
adolescent. Biochemical tests revealed venous glucose: 24 mg/dl,
cortisol: 18 mg/dl, growthhormone: 13 ng/ml, insulin: 8 mU/ml,
Cpeptide: 1.34 ng/ml; consistent with hyperinsulinism.Anti-insulin antibodies were negative.Serum liver enzymes and creatine
kinase levels were high. Extensive work-up for inborn errors of
metabolism was normal. Thin-slice pancreas CT and MRI were
normal. On further questioning, the patient admitted receiving
stanazolol to strengthen his muscles. Liver enzymes andCK levels
subsided back to normal ranges within 2 weeks after cessation of
stanozolol. Hypoglycemia did not recur on 200 mg diazoxide/day.
Biochemical evaluation also revealed primary hyperparathyroidism. Parathyroid scintigraphy revealed an adenoma in the inferior
right parathyroid gland. Upper gastrointestinal endoscopic
ultrasound revealed two lesions in the corpus and tail of the
pancreas. Serum prolactin levels and pituitary MRI were normal.
DNA sequence analysis of menin gene revealed a novel “pW183S”
heterozygous deletion. The same mutation was found in his father
and his14-year-old brother, who had asymptomatic primary
hyperparathyroidism. Distal pancreatectomy revealed two adenomatous masses (1.1 cm and 1.4 cm):an insulinoma and a nonsecretory adenoma. Conclusions: Our case emphasizes the need
to question drug abuse in adolescents presenting to clinics. This is
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Role of the Metabotropic mGlu5 Glutamate Receptor
in the Initiation of Puberty and Reproduction in
Female Mice
Ioana Intaa, Roberto De Angelisb, Emese Domonkosc,d,
Katja Lankischc, Ulrich Boehmb, Peter Gassc, Markus Bettendorfa
aDivision

of Paediatric Endocrinology and Diabetes, University
Children’s Hospital, Heidelberg, Germany; bDepartment of
Pharmacology and Toxicology, University of Saarland School of
Medicine, Homburg, Germany; cRG Animal Models in Psychiatry,
Central Institute of Mental Health, Mannheim, Germany; dInstitute
of Molecular Biomedicine, Faculty of Medicine, Bratislava, Slovakia

Background: The neuroendocrine mechanisms of the
initiation of puberty are still incompletely deciphered. Accumulating data indicate a main role of the glutamate system in
regulating hypothalamic GnRH. However, the underlying neurobiological mechanisms are yet poorly investigated. Mice lacking
metabotropic mGlu5 receptors (mGluR5) show sever unexplained
infertility. Objective and hypotheses: We aimed in the present
study to analyze the speciﬁc role of mGluR5 in the initiation of
puberty and reproduction in mice. Method: Sexual maturation of
mGluR5 knockout (KO) and wildtype littermates was investigated
by recording in vivo vaginal opening (VO) and estrous cycles
(using vaginal smears) and uterine weight after sacriﬁce. Further
we investigated the reproductive performance (total number of
pups born per female) and serum gonadotropin hormone
(assessed by magnetic bead immunoassay) in mGluR5 KO and
wildtype females. All experiments were approved by the German
Committee on Animal Care. Results: mGluR5 KO mice showed
markedly delayed puberty, as determined by time of VO (32.54 G
0.57 days in mGluR5 K/K mice, nZ13; 29.76 G 0.55 days in
wildtype mice, nZ29, P!0.05), ﬁrst estrus (52.4 G 1.47 days in
mGluR5 K/K mice, nZ5; 34.5 G 2.23 days in wildtype, nZ6,
P!0.001) and uterus weight (7.63 G 0.58 mg in mGluR5 K/K
mice, nZ8; 14.13 G 1.45 g in wildtype mice, nZ7, P!0.001).
Additionally, signiﬁcant decrease in serum levels of folliclestimulating hormone (FSH, 232.09 G 26.37 pg/ml, nZ9 in
wildtype female, 134.91 G 11.08 in mGluR5 K/K female, nZ8,
P!0.01) and reduced reproductive performance (0.11 G 0.11
pups/female mGluR5 K/K mice, nZ9; 7.79 G 0.38 in wildtype
mice, nZ19, P!0.001) were recorded. Conclusion: These results
suggest an important role of mGluR5 in the modulation of puberty
onset and fertility. Our data support future research on the role of
this glutamate receptor in the GnRH-mediated gonadotropin
secretion and its impact on puberty and fertility.
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Effect of Dietary Control on Pubertal Onset and
Immunoreactivity of Kisspeptin and Neurokinin B in
Female Offspring Rats Fed High Fat Diet During
Perinatal Period
Eun Young Kima, Yonghyun Junb, Kyung Hee Yic
aDepartment of Pediatrics, Chosun University College of Medicine,
Gwangju, Republic of Korea; bDepartment of Anatomy, Chosun
University College of Medicine, Gwangju, Republic of Korea;
cDepartment of Pediatrics, Wonkwang University, Sanbon Medical
Center, Gunpo, Republic of Korea

Background: Nutrition is an important factor to regulate
reproductive function. Some studies showed that high fat diet
(HFD) may inﬂuence to puberty onset and irregular estrous cycles
in the female rats. However, underlying regulation mechanism of
nutrition on pubertal maturation and reproductive function is not
well-known. Kisspeptin and neurokinin B (NKB) are an essential
factor for regulation of pubertal development. Objective and
hypotheses: In this study, we examined pubertal development
and the immunoreactivity (IR) of Kisspeptin and NKB in female
offspring rats fed HFD during perinatal period. Furthermore we
evaluated the IR of Kisspeptin and NKB after change to normal
diet (ND) in female offspring fed a HFD. Method: After mating,
rats were randomized to control dams fed a ND or dams fed a
HFD from conception until the end of lactation. Post-weaning
(P15), offspring were fed a control or HFD until postnatal (P)
45 days. The offspring, which exposed to HFD, were fed ND from
P45 to P85. Puberty onset was assessed by vaginal opening from
P25. Immunohistochemistry of offspring brain was performed
with Kisspeptin and NKB antibody at P45 and P85. Results: HFD
during perinatal period signiﬁcantly increased body weight (BW)
and accelerated puberty onset of female offspring. At P45, the
density of Kisspeptin and NKB-IR cells in arcuate nucleus of HFD
rats was different from those of control rats (P!005).
Interestingly, at P85, the mean BW of rats which stopped HFD
were similar with those of control diet rats and there was no
difference between control and HFD-stopped rats in the density of
Kisspeptin and NKB-IR cells in arcuate nucleus. Conclusion:
These data suggest that HFD during perinatal period has altered
pubertal onset and IR of Kisspeptin and NKB in female offspring
rats. These effects may be reversible by dietary control.
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Background: Emotional and behavioural problems are often
used in support of GnRH agonists therapy in girls with early
pubertal timing. However, there is little evidence to show that CPP
leads to psychological distress and whether treatment is associated
with improved psychological outcome. Objective and
hypotheses: The objective of this qualitative study was to explore
the psychosocial impact of ICPP in recently diagnosed girls.
Method: 27 girls and their parents were included until data
saturation was reached. Data were collected from individual
interviews and thematically analysed by an anthropologist, a
psychologist and an endocrinologist. Three main themes emerged
from the analysis, describing body changes, relationship with
family members and peers, understanding of the condition and its
treatment. Results: Girls’ interviewees described the emotions
they felt (pride or embarrassment due to breast development), the
emotional situations they faced (rare bullying, embarrassment due
to pubic or axillary hair, “social” beneﬁt from pubertal changes
and tall stature). They perceived CPP either as a normal condition
but coming too early or as a disease requiring medical care and
worried about painful injections. Mothers’ interviewees revealed
anxiety and fear of body changes and early menses. Mothers felt
disturbed by the femininity of their daughters’ body, raising the
issue of early sexual behaviour and even pregnancy. They reported
emotional instability and sometimes conﬂicting relationship with
their daughters. Both parents worried about the perception of
pubertal signs in the social environment of their daughters.
Mothers were more prone to ask for therapy to stop pubertal
progression than fathers. Conclusion: Emotions varied widely
among CPP girls and their parents. Thus, considering emotions to
justify treatment is hazardous. These data will allow the creation of
a tool to assess the psychosocial functioning of patients and
families. Such an instrument is needed to improve decision
making on treatment in this context.
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Metabolic and Pubertal Alterations in Children with
Narcolepsy-Cataplexy
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Objective: To study the effect of orexin deﬁciency on
metabolic and pubertal characteristics in narcoleptic children,
we compared the metabolic and pubertal alterations between 15
children with narcolepsy with cataplexy (NC) and 15 control
children matched for age, body mass index (BMI) z score.
Method: Narcoleptic data were collected from the Reference
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Center for Narcolepsy and control common obese data from the
department of pediatric endocrinology in Mother-Children’s
Hospital in Lyon, France. Narcoleptic patients underwent clinical
interview, polysomnographic recordings, and human leukocyte
antigen typing. Height, weight, BMI, waist circumference, arterial
blood pressure and Tanner pubertal stage were evaluated in both
children groups. Plasma lipid and glucose proﬁles were analyzed.
When an altered pubertal development was clinically suspected,
plasma concentrations of hypothalamic-pituitary-gonadal axis
hormones were determined. Results: In this study, all the
narcoleptic children had cataplexy, HLA DQB10602 and were
obese. Both narcoleptic and obese control children were 12.5 years
(5–17), 50% male, had a median BMI 27.6 kg/m2 (21–41) and BMI
z score 3.6 SD (2.5–5). 73% of narcoleptic children had metabolic
syndrome compared to 11% in control obese (PZ0.004). Seven
narcoleptic children had insulin resistance with an increased
HOMA-IR index and 8 showed hepatitis steatosis. None of the
common obese children had elevated HOMA-IR (PZ0.04) and
only one boy showed hepatitis steatosis (PZ0.008). In the
narcoleptic group: two girls and one boy had advanced puberty
and three girls and two boys had precocious puberty. In the
common obese children group: only one girl and one boy had
advanced puberty (NS), none had precocious puberty (PZ0.02).
Conclusion: BMI-independent metabolic and pubertal alterations
in NC children suggest that orexin-A inﬂuences the etiology of this
phenotype. A careful pubertal and metabolic follow-up of these
patients is mandatory as well as tailored therapeutic management.

father. During close follow-up, this young girl initially developed
increased growth velocity at age 6 years (9 cm/year), followed by a
slightly increased basal LH level (0.4 mIU/ml) and, ultimately,
clinical thelarche, with rapid progression (Tanner stage 1 to 3)
between the ages of 6.3 and 6.7 years, when the LH level became
clearly pubertal (0.9 mIU/ml). In the context of a loss-of-function
MKRN3 mutation and a positive family history, these features
established the diagnosis of CPP and supported the initiation of
treatment with GnRH analog, with complete regression of the
thelarche after 6 months of therapy. The absence of signiﬁcant
bone age advancement, of pubic or axillary hair, or of behavioral or
social problems at the diagnosis could be ascribed to the early
diagnosis. Conclusion: The identiﬁcation of carriers of MKRN3
mutations may contribute to early diagnosis of CPP, facilitating
treatment decisions and guiding genetic counseling and prompt
intervention in familial cases. This case deepens the available
information on the penetrance and clinical characteristics of
MKRN3 mutations, and illustrates how genetic testing can be
useful in the clinical setting.

P1-P727

Changes of Serum AMH and Inhibin B Levels in Girls
with Central Precocious Puberty before and During
Treatment with GnRH Agonists
Yeon Joung Oh, Joon Woo Baek, Min Jae Kang, Seung Yang,
Il Tae Hwang
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Time Course of Central Precocious Puberty
Development Caused by an MKRN3 Gene Mutation:
A Prismatic Case
Monica Stecchinia, Delanie Macedob, Ana Claudia Reisa, Ana
Paula Abreuc, Ayrton Moreiraa, Margaret Castroa, Ursula Kaiserc,
Ana Claudia Latronicob, Sonir Antoninia
aRibeirao Preto Medical School, University of Sao Paulo, Ribeirao
Preto, SP, Brazil; bUniversity of Sao Paulo Medical School, Sao Paulo,
SP, Brazil; cBrigham and Women’s Hospital, Harvard Medical
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Background: Loss-of-function mutations in the imprinted
gene MKRN3 represent the most common known genetic defects
associated with central precocious puberty (CPP). The penetrance
of these mutations remains to be established. To date, all reported
individuals with MKRN3 mutations were already in puberty or
postpubertal and were identiﬁed retrospectively. Objective and
hypotheses: To report the ﬁrst case of a prepubertal child with an
MKRN3 mutation who was followed prospectively and developed
CPP. Method: We describe the complete clinical and laboratory
features of a female patient carrying an MKRN3 mutation,
detected in childhood, followed until the development of pubertal
signs. Results: The patient was screened at the age of 4 years
because of positive family history – her sister developed CPP at the
age of 6 years and was found to harbor the MKRN3
p.Pro161Argfs*16 mutation, inherited from their asymptomatic
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Background: In girls with central precious puberty (CPP),
the hypothalamic-pituitary-gonadal axis is prematurely activated.
If the girl is treated with GnRH agonist (GnRH-a), gonadotropins
levels become suppressed. Objective and hypotheses: We
aimed to evaluate whether serum antimu llerian hormone
(AMH) and inhibin B levels are affected in girls with CPP and
whether pituitary suppression by GnRH-a affects serum AMH and
inhibin B levels. Method: Thirty-six girls who were diagnosed
with CPP by GnRH stimulation test followed during GnRH-a
treatment. We analyzed serum AMH and inhibin B levels before,
6 and 12 months after initiation of treatment. To investigate whether
AMH and inhibin B levels were affected in girls with CPP, baseline
levels were compared with levels in age-matched healthy girls
(nZ35). Results: Before treatment, serum AMH levels (meanG
S.D.) in girls with CPP showed no signiﬁcant difference compared
with levels in controls (7.5G6.8 vs 7.1G2.4 ng/mL, PZ0.742).
However, serum inhibin B levels in girls with CPP were
signiﬁcantly higher than that in controls (66.7G51.4 vs 16.4G
7.9 pg/ml, P!0.001). After 6 months of treatment, AMH declined
to 5.3G3.7 ng/ml (PZ0.016) and inhibin B also decreased to
37.8G29.4 pg/ml (P!0.001). The AMH and inhibin B levels were
more suppressed after 12 months of treatment (AMH: 4.4G
3.2 ng/ml, P!0.001, inhibin B: 22.5G19.8 pg/ml, P!0.001). At
baseline, serum AMH levels were not correlated with basal LH,
basal FSH, peak LH, peak FSH, Estradiol and inhibin B levels.
Conclusion: Our results suggest that the partial suppression of
AMH by GnRH-a treatment is mediated by direct ovarian
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suppression, not by pituitary suppression. Further studies
including the result after discontinuation of treatment are needed
to prove these ﬁndings.
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Clinical and Mutational Spectrum in Slovenian
Patients with Hypogonadotropic Hypogonadism
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FGFR1 Loss-of-Function Mutations of in Three
Japanese Patients with Isolated Hypogonadotropic
Hypogonadism and Split Hand/Foot Malformation
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Tatsuya Miyoshib, Hiroyuki Hasegawab, Tomonobu Hasegawac,
Hideaki Miyoshid, Maki Fukamie, Tsutomu Ogataa
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Background: Heterozygous loss-of-function mutations of
FGFR1 are known to cause Kallmann syndrome (KS) and isolated
hypogonadotropic hypogonadism (IHH). Furthermore, recent
studies have also indicated that heterozygous loss-of-function
mutations lead to IHH and split hand/foot malformation (SHFM).
Objective and hypotheses: The objective of this study was to
examine FGFR1 in three Japanese patients with IHH and SHFM.
Method: This study consisted three Japanese patients (cases 1–3)
with IHH and SHFM. Case 1 was a 3-month-old boy with
micropenis, low serum LH (!0.1 mIU/ml) and testosterone
(!0.03 ng/ml) at mini-puberty, and right split hand. Case 2 was a
17-year-old boy with no pubertal development, low serum LH
(!0.1 mIU/ml) and testosterone (!0.03 ng/ml), and bilateral
split hands and feet. Case 3 was a 34-year-old female with primary
amenorrhea, low serum LH (0.4 mIU/ml) and E2 (!10 pg/ml),
and left split hand. We performed direct sequencing for FGFR1
coding regions and their ﬂanking splice sites, luciferase analysis for
missense mutations, and RT-PCR based sequence analysis and
in silico analysis for a splice donor site mutation. Results: Direct
sequencing identiﬁed two heterozygous missense mutations (a
previously reported p.G97S in case 1 and a novel p.R744T in case
2) and a novel heterozygous splice donor site mutation (IVS12C
1GOT in case 3). The two missense mutations had drastically
reduced luciferase activities, without a dominant negative effect.
The splice donor site mutation was found to have yielded a small
amount of mRNA skipping exon 12 (p.Ser518_Gly555delinsCys),
and was predicted to have produced two aberrant mRNAs that
satisfy the condition for nonsense-mediated mRNA decay, by
using an alternative splice donor site (p.G555fsX630) and by
escaping splicing at the IVS12 exon-intron junction
(p.G555fsX571). Conclusion: The results provide further support
for the notion that heterozygous loss-of-function mutations of
FGFR1 cause IHH with SHFM.
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Background: Congenital hypogonadotropic hypogonadism
(HH) is a rare but clinically and genetically heterogeneous disease
characterized by an absent or incomplete puberty and infertility.
The association of HH with hyposmia or anosmia is deﬁned as
Kallmann syndrome. Molecular genetic testing of HH is valuable,
as it can prompt the treatment in adolescence. Objective and
hypotheses: To identify causative variants in genes associated
with HH in a cohort of 13 Slovenian patients. Population and
Method: 13 subjects (12 males, 1 female) with congenital HH
were included. Targeted next generation sequencing (NGS) of 24
genes known to be associated with HH was used to identify
causative genetic variants that were subsequently conﬁrmed by
Sanger sequencing. Results: Three males had normosmic HH, all
other patients had Kallmann syndrome, two of those in association
with characteristics of CHARGE syndrome. Of the subjects with
normal CHD7 gene, four subjects had other associated disorders
including colour blindness, schizophrenia, sensorineural hearing
loss and hypocalciuric hypercalcemia caused by a CASR gene
mutation. Nine mutations in six genes (PROK2, GNRHR,
PROKR2, FGFR1, CHD7 and FGF8) were identiﬁed in 9 out of
14 patients (64%), each of them carrying a single heterozygous
mutation in a single gene. Among them, three variants namely
PROK2 c.171_172delTT (p.Ile57MetfsTer17), FGFR1 c.196TOC
(p.Typ66Arg) and CHD7 c. 5050C1GOT have not yet been
described. Of the remaining ﬁve patients two were part of the
pedigrees with multiple affected members, which suggests an
unidentiﬁed genetic cause. Conclusion: NGS enables fast and
reliable identiﬁcation of causal mutations in several genes related
to HH simultaneously. Presented subject group with HH was
genetically very diverse and the results expand the spectrum of
mutations implicated in HH. By examining known genes
oligogenicity was not identiﬁed and variable penetrance demonstrated in some pedigrees remained unexplained.
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MKRN3 Mutations and Central Precocious Puberty
Vassos Neocleousa, Meropi Toumbaa,b, Maria Sevastidoua,
Marie M Phelanc, Christos Shammasa, Stella Nicolaoud,
Charilaos Stylianoud, Athanasios Christoforidise, Pavlos Fanisa,
Leonidas A Phylactoua, Nicos Skordisf,g

417

aDepartment of Molecular Genetics, Function & Therapy, The
Cyprus Institute of Neurology & Genetics, Nicosia, Cyprus;
bPaediatric & Paediatric Endocrinology Clinic, IASIS Hospital,
Paphos, Cyprus; cNMR Centre for Structural Biology, Institute of
Integrative Biology, University of Liverpool, Crown Street, L69 7ZB,
Liverpool, UK; dDivision of Paediatric Endocrinology, Makarios III
Hospital, Nicosia, Cyprus; e1st Paediatric Department, Aristotle
University of Thessaloniki, Thessaloniki, Greece; fDivision of
Pediatric Endocrinology, Paedi Center for specialized Pediatrics,
Nicosia, Cyprus; gSt George’s University of London Medical School
at the University of Nicosia, Nicosia, Cyprus

Background: Central precocious puberty (CPP) results from
premature activation of the hypothalamic-pituitary-gonadal axis
and increasing evidence suggests a genetic origin. Premature
activation of the GnRH secretion in CPP may arise either from
gain-of-function mutations of the KISS1 and KISS1R genes or lossof-function manner mutations of the MKRN3 gene leading to
MKRN3 deﬁciency. Objective and hypotheses: To identify lossof-function mutations in the makorin RING-ﬁnger protein 3
(MKRN3) gene or gain-of-function mutations in the KISS1 and
KISS1R genes that lead to CPP. Method: We investigated
potential sequence variations in the intronless MKRN3 gene and
the KISS1 and KISS1R genes by Sanger sequencing in a cohort of
24 index girls with CPP. Four of these 24 index cases reported
familial history of CPP. A phenotype-genotype correlation was
evaluated between the MKRN3 mutated and non mutated patients.
Results: Mutational analysis of the KISS1 and KISS1R genes did
not identify any genetic defect. MKRN3 mutations however were
identiﬁed in one sporadic and two familial cases of CPP. The novel
missense g.Gly312Asp (p.G312D) and the novel p.Glu298Term
(p.E298*) nonsense mutation were respectively identiﬁed in 2
nonrelated familial index cases with CPP. Additionally, in a
sporadic case with CPP the known frameshift p.Met268ValfsTer23
(p.M268Vfs*23) was found. The imprinted novel MKRN3
mutations identiﬁed in this study were also identiﬁed as expected
in the unaffected fathers following an imprinted mode of
inheritance. The pathogenicity of the alterations at the protein
level was veriﬁed via in silico structural modeling. Age at the onset
of puberty was similar among patients with MKRN3 mutations
and was earlier compared to those without MKRN3 mutations.
Conclusion: The identiﬁcation of mutations in the MKRN3 gene
in children with a family history of CPP further supports the role
of MKRN3 in the onset of pubertal development and supports the
fundamental role of this gene in the suppression of the
hypothalamic GnRH neurons. Therefore, MKRN3 gene analysis
should be considered as an additional critical tool for the diagnosis
of familial CPP.

aIstanbul Faculty of Medicine Department of Pediatrics, Pediatric
Endocrinology Unit, Istanbul University, Istanbul, Turkey; bFaculty
of Medicine, Deparment of Pediatrics, Pediatric Endocrinology Unit,
Marmara University, Istanbul, Turkey

Background: Precocious puberty has a complex and polygenic
etiology. To describe genetic factors affecting onset and regulation
of puberty and pathophysiology of precocious puberty, further
studies are needed. Although, it is reported that ACTH receptor
MC4R has impact on premature adrenarche, MC2R is expressed
in the adrenal cortex and has a major role on the control of
hypothalamo-pituitary-adrenal cortex. Melanocortin signaling
system is reported to have leptin mediated affect on the regulation
of GnRH neuron activity and has an important role in the onset of
puberty and fertility. Objective and hypotheses: To evaluate the
early onset puberty of patients with primary adrenal insufﬁciency
due to Melanocortin receptor 2 (MC2R) gene mutation. Methods
and patients: Four patients (3M,1F) with primary adrenal
insufﬁciency, two of whom are siblings were included in the study.
Age of diagnosis was between 6 days-11 months and follow up
period was 7.6–20.4 years. The female patient had also congenital
hypothyroidism due to dyshormonogenesis and thyroid hormone
levels were in normal ranges with L-thyroxine replacement. All
the patients were from consanguinous families and there was no
family history of precocious puberty. All the patients were term and
appropriate for gestational age. Patients had severe MC2R
mutation(c..560delT,p.V187Afs*29) causing adrenal insufﬁciency
In two brothers and the third male patient central precocious
puberty started at 8.5, 7.4 and 9.5 years, respectively. Female patient’s
central precocious puberty was detected at the age of 8.5 years. LH, T
(male)/Estradiol (female) levels of the patients were in pubertal
ranges. Puberty had rapid progression in one of the brothers and
GnRH analogue was started when he was 11 years old. Precocious
puberty was newly detected in his brother and progression is still at
follow-up. The third male patient had also completed pubertal
progression and his ﬁnal height was K2.6 SDS (Target height SDS:
K1.0). Female patient’s age of menarche was 11 years old and she
had completed puberty. Conclusion: We report that ACTH
receptor-MC2R gene mutation and onset and regulation of puberty
may be related. We also recommend that these patients must be
closely followed for precocious pubertal development.
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Association between Estrogen Receptor Gene
Polymorphisms and Premature Thelarche
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Precocious Puberty in Patients with Primary Adrenal
Insufﬁciency due to Melanocortın Receptor 2
Mutation
Firdevs Basa, Zehra Yavas Abalia, Tulay Guranb, Mikayir Genensa,
Sukran Poyrazoglua, Ruveyde Bundaka, Feyza Darendelilera
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Background: Premature thelarche (PT) is a benign, nonprogressive condition deﬁned as isolated breast development
without the activation of the hypothalamic-pituitary axis. While
the pathophysiology of PT remains unclear, increased sensitivity to
estrogen may cause PT. Objective and hypotheses: The aim of
this study was to investigate the association between
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polymorphisms in the estrogen receptor alpha (ERa) gene and PT
in girls. Method: In this case-control study, we examined 96 girls
referred for early breast development (before the age of 8 years).
The control group included healthy Korean females with normal
pubertal progression. Anthropometric and hormonal parameters
were measured and PvuII and XbaI ERa gene polymorphisms
were evaluated by PCR. Out of the 96 girls, all coding exon and
exon-intron boundaries of ERa were sequenced from the DNA of
46 girls. Results: There was no signiﬁcant difference in the
distribution of PvuII and XbaI polymorphisms between patients
and controls. However, the carriers of XbaI polymorphisms had
more advanced Tanner stage than did the non-carriers. Also, four
ERa gene polymorphisms were previously identiﬁed, but these
polymorphisms had no clinical signiﬁcance. Conclusion: No
association was found between the ERa gene polymorphisms and
PT in girls. However, XbaI polymorphisms may contribute to early
breast budding. Further studies are needed to validate the role of
ERa gene polymorphisms in PT.

(0.57 ng/ml). Serum NK B levels were not different among three
groups. Serum leptin, kisspeptin, and neurokinin B levels were not
related to basal LH/FSH/estradiol and peak LH/FSH levels.
Considering as a diagnostic marker, serum leptin levels had no
priority than serum IGF-1 level (AUC of leptinZ0.725; AUC of
IGF-1Z0.928; PZ0.001). Conclusion: Serum leptin levels
showed signiﬁcant correlation with PP and obesity as they are
known so far, but it is hard to use commercially compared to
conventional indices. Meaningless results of serum kisspeptin and
NK B levels may be because their serum levels do not reﬂect their
tissue concentations proportionately.
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Pseudopuberty in a Young Girl with Adrenocortical
Carcinoma During Mitotane Therapy
Romana Marinia, Debora De Pasqualeb, Carla Bizzarria,
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Background: Leptin has a major role in the metabolic gating
of pubertal maturation. Kisspeptin is an essential gatekeeper of
puberty. Neurokinin B (NK B) is not widely known in the
precocious puberty (PP) but it is coexpressed with kisspeptin in
the arcuate nucleus and synchronizes the pulsatile secretion of
kisspeptin. Objective and hypotheses: Leptin, kisspeptin, and
NK B are inﬂuenced by energy balance and metabolic status has a
clear impact on the timing of puberty. Therefore, we aimed to
investigate the relationships of circulating leptin, kisspeptin, and
NK B levels with PP in overweight/obese girls and to evaluate the
usefulness of these serum markers in the initiation of puberty.
Method: One hundred forty PP girls aged 6–9 years and 38 agematched normal control (NC) girls were enrolled. PP girls were
classiﬁed according to their body mass index (BMI) as follows:
normal weight (NW), 5 percentile & BMI z-score ! 85 percentile;
overweight/obese (OW/OB), 85 percentile & BMI z-score. All NC
girls were normal weight. Chart reviews were done for
anthropometric data and biochemical results. Serum leptin,
kisspeptin, and NK B levels were measured by ELISA or EIA
kits. Results: Median serum leptin levels were 2.2 ng/ml in NC
girls, 3.8 ng/ml in NW PP girls, and 4.8 ng/ml in OW/OB PP girls
and those differences were signiﬁcant (P!0.001). Serum leptin
levels had positive correlation with BMI z-score regardless of
pubertal status (rZ0.383, P!0.001). Serum kisspeptin levels of
NW PP girls (0.57 ng/ml) were lower than OW/OB PP girls
(0.64 ng/ml, PZ0.039) but those were not differ from NC girls
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Background: The Adrenocortical Neoplasm (ACN) is a rare
condition in childhood (0,3 cases/1000000). In paediatric age,
ACN at stage 1 is treated by complete adrenalectomy, while at
stages 2 and 3 surgery is followed by adjuvant treatment with
Mitotane (M). Chemotherapy is required in metastatic cases (stage
4). Objective and hypotheses: M is an adrenal cytotoxic agent
which has both adrenolytic action on ACN cells and inhibition on
steroid hormone synthesis apparently without cellular destruction.
Furthermore M it seems to modify the peripheral metabolism of
steroid. It was been hypothesized that the M may also have a
partial suppressive effect on pituitary ACTH-secreting cells.
Gynecomastia (G) was described as side effect of M in men and
in one little boy. It was associated with increased binding capacity
of SHBG in the plasma compartment modulating hormonal
disposal for target cells. Method: In the 2008–2016 period we
observed 8 patients affected by ACN (3 males and 5 females, aged
0–32 months at diagnosis). Histologic results: malignant lesion in
5 cases, neoplasm with uncertain behaviour in 2 cases, and
adenoma in 1 patient. All children affected by malignant or
uncertain lesions underwent surgery, followed by M adjuvant
treatment. One child was also treated with chemotherapy due to
advanced disease (stage 4). Results: We report a young girl,
affected by ACN with uncertain behaviour (stage 2), who, at the
age of 2.5 years, underwent M therapy developing adrenal
insufﬁciency, treated with hydrocortisone, and progressive
telarche. The full hormonal testing (LH-RH Test, basal 17-Betaestradiol, progesterone, adrenocortical hormones and their
precursors) showed a normal pre-pubertal panel. The telarche
completely reverted after the stop of M therapy (2 gr/m2 per daily
for 1 year). Conclusion: To our knowledge this is the ﬁrst reported
case of abnormal breast development in a young female child
treated with Mitotane for adrenocortical neoplasm.
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Prolactinomas in Children and Young Adults: 10 Year
Experience in a Tertiary Regional Paediatric - Young
Adult - NeuroEndocrine Surgical Centre
J Kalitsi, RR Kapoor, N Kalogirou, NP Thomas, SJB Aylwin,
CR Buchanan
King’s College Hospital NHS Trust, London, UK

Background: Prolactinomas are rare in the prepubertal and
adolescent age group. Therapeutic approaches are guided by
experience from treating adults. Few series have been reported.
Objective: Retrospective analysis of presenting features, treatment and outcomes in young patients presenting to a Tertiary
Endocrine Service (total referral population w3.5 million)
managed jointly between Paediatric and Adult Endocrine and
Neurosurgical services. Patients and Methods: Patients presenting to the Paediatric/Adolescent Endocrine & Neurosurgical
services under 20 year age with Prolactinoma from 2005–2015.
Clinical records reviewed and outcome to latest follow-up (2–10
years) is reported. Results: 9 patients (5 Female) presented age
13–19 years. Symptoms were: Menstrual disturbance (4),
Galactorrhoea (3 F), Headache 4 (3 macro-/1 micro-adenoma),
Visual ﬁeld loss (2), Gynaecomastia (1), Weight loss (1),
Hirsutism/PCOS (1), Pubertal growth delay (1). MRI deﬁned
microadenoma (!10 mm intrasellar lesion) in 4 patients (basal
Prolactin levels 2800 – 5200 mIU/l) and macroadenoma (3
haemorrhagic) in 5 patients (basal Prolactin levels 3800, 4850,
7600, 45000 & 130,000 mIU/l). 3 macroadenoma patients had
co-existing pituitary hormone deﬁciencies (ACTH/TSH/GH) and
one had GH hypersecretion. No patients had family history of
Multiple Endocrine Neoplasia. All patients received initial
dopaminergic agent treatment with Cabergoline under shared
Paediatric/Adult Endocrine Services, with reduction in Prolactin,
variable tumour shrinkage and no side effects. Microadeomas have
come under stable control (1 patient off treatment). 4 patients with
macroadenoma underwent trans-sphenoidal surgery, 3 for tumour
debulking and 1 for persistent, severe headache despite tumour
shrinkage to within the sella. One of the two patients with giant
macrodenoma (both male) proceeded to chemotherapy (Temozolomide) and radiotherapy with successful outcome to date.
Conclusion: Paediatric and Young Adult patients with Prolactinomas beneﬁt from being managed in shared/Transitional care
with the Adult Endocrine and Neurosurgical Teams.

P1-P736

Cut-Off Values for Nocturnal Salivary Testosterone to
Enable Detection of Early Puberty
Linda J.T.M. van der Sandea,b, Chris J. van den Hoogena,
Arjen-Kars Boera, Roelof J. Odinka
aCatharina Hospital, Eindhoven, The Netherlands; bMaxima
Medical Centre, Veldhoven, The Netherlands

Background: In boys with suspected delayed puberty, serum
testosterone is used for the evaluation of gonadal function. It is
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known that early in puberty testosterone levels show a sleep wake
rhythm, with nocturnal levels increasing ahead of daytime levels.
To evaluate the onset of puberty, the use of salivary testosterone
would be an appealing alternative to serum analysis as it is noninvasive and allows multiple nocturnal sampling. Moreover, it is
thought that salivary testosterone reﬂects the free fraction of
plasma testosterone. To the best of our knowledge, to date there
are no publications regarding cut of values for nocturnal salivary
testosterone using Liquid Chromatography Tandem Mass Spectometry (LC-MS/MS). Objective and hypotheses: Our study
aimed to establish cut-off values of salivary testosterone in
preadolescent boys and adult men at 03.00 a.m. and 08.00 a.m.
Method: Salivary testosterone levels were determined in twenty
healthy preadolescent boys, in the age of six until nine years, and
nineteen adult men in the age group eighteen until forty years, at
03.00 a.m. and 08.00 a.m., using LC-MS/MS. Results: Salivary
testosterone levels in preadolescent boys were median 47 pmol/L,
with a reference interval of 14 – 127 pmol/L (p2.5 – p97.5) at 03.00
a.m. and at 08.00 a.m. median 49 pmol/L, with a reference interval
of 10 – 155 pmol/L (p2.5 – p97.5). In adult men levels of salivary
testosterone were median 260 pmol/L, with a reference interval of
84 – 540 pmol/L (p2.5 – p97.5) at 03.00 a.m. and at 08.00 a.m.
median 300 pmol/L, with a reference interval of 90 – 1480 pmol/L
(p2.5 – p97.5). As these reference values overlap, cut-off values
were deﬁned, being 70 and 170 pmol/L. Based on these cut-off
values 81% of samples can be correctly classiﬁed as being pre- or
post pubertal. Conclusion: We established cut-off values for
nocturnal salivary testosterone to evaluate pubertal status.

P1-P737

Screening of PROP-1, LHX2 and POU1F1 Mutations in
Patients with Ectopic Posterior Pituitary Gland
Hüseyin Anıl Korkmaza, Utku Karaarslanb, Cenk Eraslanc,
Dinçer Atilad, Filiz Hazana, Vatan Barısıke, Emine Sevcan Ataf,
Ozdal Etlikg, Melek Yıldıza, Behzat Ozkana
aDr.

Behcet Uz Children Disease and Surgery Training and Research
Hospital, Izmir, Turkey; bDokuz Eylul University, Izmir, Turkey;
cEge University Medical School, Izmir, Turkey; dBahçesaray State
Hospital, Van, Turkey; eMetropol Medicine Center, Izmir, Turkey;
fUsak State Hospital, Usak, Turkey; gBURC Molecular Diagnostic
Laboratories, Istanbul, Turkey

Background: Ectopic posterior pituitary gland (EPP) is
characterized by an abnormal pituitary stalk and hypoplasia of
the anterior hypophysis. The genetic mechanisms involved in the
development of EPP remain uncertain. Objective and
hypotheses: The aim of this study is to determine whether
mutations in the three genes, PROP-1, LHX2, and POU1F1, are
associated with the risk for and the characteristics of EPP.
Method: In the Endocrinology Outpatient Clinic of Dr. Behcet Uz
Children’s Hospital, 27 patients with EPP were submitted to
sequencing analyses of the PROP-1, LHX2, and POU1F1 genes.
Results: Growth hormone, thyrotropin, corticotropin, gonadotropin, and vasopressin deﬁciency were observed in 22 (81.5%), 23
(85.2%), 17 (63%), 14 (51.9%), and two (7.4%) patients. Thirteen
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patients (48.1%) presented with hyperprolactinemia. Fourteen
patients (51%) had a history of birth dystocia, and 12 cases (42.1%)
had a history of breech presentation. Central nervous system
abnormalities in EPP patients included ﬁve cases with corpus
callosum agenesis, one case with schizencephaly, and one case with
Chiari type 1 malformation. We identiﬁed a homozygous p.S109*
mutation in exon 2 in one male patient with EPP and two different
PROP1 gene polymorphisms (A142T or c.109C3 GOA polymorphism) in thirteen patients. Conclusion: Our results suggest
that PROP1 gene abnormalities might explain the genetic
mechanisms involved in the development of EPP.
Keywords: PROP 1 mutation, ectopic posterior pituitary gland,
ectopic neurohypophysis, multiple pituitary hormone deﬁciency

study (nZ120) and paediatric trials of OXT supplementation will
help conﬁrm this theory and determine its efﬁcacy in treating
childhood obesity.

P1-P739

Evaluation of Puberty in Children with Sickle Cell
Anemia: A Case Control Study in Yaounde, Cameroon
Ritha Carole Mbono Betokoa, Suzanne Sap Ngo Uma,b,
Anastasie Alima Yandab, David Cheloa,b, Françoise Ngo Sackc,
Jocelyn Tony Nengoma, Dominique Simond, Didier Chevenned,
Jean Claude Careld, Paul Olivier Koki Ndomboa,b
aFaculty

of Medicine and Biomedical Sciences, Yaounde, Cameroon;
and Child Centre, CHANTAL BIYA, Yaounde, Cameroon;
cCentral Hospital, Yaounde, Cameroon; dRobert-Debré Application
Hospital, Paris, France
bMother

P1-P738

Oxytocin Deﬁciency is Associated with Hyperphagia
and Weight Gain in Hypothalamic and Common
Obesity: A First-in-Humans Proof-of-Concept Study
Hoong-Wei Gana,b, Clare Leesonb, Helen Aitkenheadb,
Helen Spoudeasb, Juan Pedro Martinez-Barberaa, Mehul Dattania,b
aUniversity

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

bGreat

Background: Hypothalamic obesity (HyOb) is a rare form of
treatment-resistant morbid obesity associated with congenital or
acquired hypothalamic damage. Its pathophysiology has been
attributed to hyperphagia and hyperinsulinaemia. The wider roles
of oxytocin (OXT) in regulating appetite and weight have recently
emerged in animal and human studies, but there is no human
evidence that hypo-oxytocinaemia contributes to weight gain.
Hypothesis: Hypo-oxytocinaemia is associated with an increase
in appetite and weight in HyOb. Method: Fasting and oral
glucose-stimulated OXT concentrations in HyOb and lean
(HyLean) children with hypothalamic damage were determined
by internally validated ELISA comparing them to age-matched
common obesity (Ob) and lean controls. Hyperphagia was
quantiﬁed using the Dykens’ Hyperphagia Questionnaire Score
(DHQS). Results: Patients (42 HyOb, 15 HyLean, 22 Ob, 14 Lean;
52.7% male) were of median age 11.8 (8.6–14.4) years with a BMI
SDS of C2.8 (C2.5 – C3.1) and C1.0 (K0.1 – C1.7) in the obese
and lean groups respectively. HyOb patients had a higher DHQS
compared to lean controls (25 (15–34) vs 16 (11–21), PZ0.009),
but not HyLean (22 (14–30), PZNS) or Ob (23 (17–28), PZNS)
patients. Although not statistically signiﬁcant, fasting OXT
concentrations were lower in both HyOb (98.5 (78.9–123.1)
pg/ml) and Ob (101.8 (82.3–125.8) pg/ml) patients compared to
HyLean (145.2 (80.1–169.3) pg/ml) and lean (133.1 (71.6–157.9)
pg/ml) controls (PZNS for all comparisons). OXT concentrations
were negatively correlated with DHQS (rZK0.3, PZ0.02) and
not stimulated by an oral glucose load. Conclusion: This study
supports the role of OXT as an anorexigen, suggesting that hypooxytocinaemia is common to all human obesity. Hyperphagia is
not unique to HyOb, is associated with hypo-oxytocinaemia and is
present in all forms of obesity. Further recruitment to power this
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Background: Puberty is reported to be impaired in children
with Sickle cell Anemia (SCA). Studies about this topic are rare in
Sub-Saharan region Objective and hypotheses: Assessment of
pubertal development of children with SCA compared to healthy
children in Mother and Child Center, CHANTAL BIYA
Foundation. Method: We matched a group of 64 children with
SCA (26 males, 38 females) with 94 healthy controls aged of 8–17
years old. Clinical features as height, weight, body mass index,
body composition and sexual maturation were assessed. Hormonal measurements were performed for Follicle Stimulating
Hormone, Luteinizing Hormone and sexual steroids (estrogens/
testosterone) at Robert Debré application Hospital in Paris with
radio-immunologic assays. A logistic regression analysis was
performed to determine relationship between severity of disease
and sexual maturation. Results: Delayed puberty was reported in
11.54% of boys and 10.6% of girls with SCA. Median age of
menarche was delayed to 3 years compared to controls. SCA
patients had stunting, low body mass index, free fat mass and lean
body mass compared to controls. Abnormal levels of gonadotropins and sexual steroids were reported in cases. Delayed sexual
maturation was associated with frequency of painful crisis and
number of blood transfusion. Conclusion: Delayed puberty was
frequent in children with sickle cell Anemia. Sexual maturation
was affected by severity of the disease.

P1-P740

Standard Triptorelin Therapy May Not Fully Suppress
Pubertal Progress in Adolescents with Gender
Dysphoria
Gary Butler, Francis Lam, Rachel Besser, Claire Goedhart,
Caroline Brain
National Gender Identity Development Service at University College
London Hospital, London, UK

Background: Adolescents presenting with persistent gender
dysphoria (GD) may undergo pubertal suspension via the use of
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GnRH analogues such as triptorelin (Gonapeptyl Depot) to allow
further consideration of the dysphoria. Locally, a standard
monthly dose of this drug is administered for an initial target
duration of 12 months prior to re-assessment. Objective and
hypotheses: The need to obtain full gonadotrophin and sex
hormone suppression to ensure accurate decision making is
unknown. Should the standard dose be individualised? Method:
Serum LH, FSH, testosterone and oestradiol were measured in 74
adolescents with GD (15–18y) before and after 6 months
triptorelin 3.75 mg 4 weekly. Results are presented as medians
and undetectable measurements were analysed using the assay’s
limit of quantitation. Results: 25 natal males & 49 natal females
were treated initially for a mean of 7 months (range 3–13).
Endogenous gonadotrophins were signiﬁcantly (P!0.0001)
reduced in both males (LH by 88%, FSH 64%) and females (LH
94%, FSH 42%). LH was completely suppressed in six females but
both LH and FSH were measurable in all other instances. Posttreatment serum testosterone in males was reduced overall by an
average of 94% and was undetectable in ﬁve patients. In females,
testosterone was measurable in 33 of 42 individuals. Serum
oestradiol was undetectable in 77% of patients post-treatment but
was measureable in one male and 14 females (%101 pmol/L).
There was no correlation between age, duration of treatment, or
body surface area with the response to triptorelin. Conclusion:
LH, FSH, testosterone, and oestradiol were all signiﬁcantly
reduced following initial triptorelin treatment. However, LH
and/or FSH remained detectable in nearly all adolescents
suggesting continued gonadal stimulation. This is supported by
measurable testosterone, but not oestradiol, in most subjects. The
effect of measurable sex hormones on long term decision making is
unclear. The lack of direct correlation with auxologic measurements means greater attention to individual treatment responsiveness is required.

P1-P741

Serum Anti-Mullerian Hormone Levels in Precocious
Puberty Girls According to the Timing of GnRH
Agonist Treatment
Hyo-Kyoung Nam, Hye Ryun Kim, Young Jun Rhie, Kee-Hyoung Lee
Department of Pediatrics, College of Medicine, Korea University,
Seoul, Republic of Korea

Background: Few studies have investigated the long-term
effects of gonadotropin releasing hormone (GnRH) agonist
treatment on reproductive function. Objective and hypotheses:
We assessed ovarian function by analyzing serum anti-mullerian
hormone (AMH) levels in central precocious puberty (CPP) girls
according to GnRH agonist-treatment timing. Method: Our study
included 505 CPP girls subdivided into ﬁve groups based on the
timing of GnRH agonist treatment: before treatment (nZ98),
3 months after initiation (nZ103), 12 months after initiation
(nZ101), 24 months after initiation (nZ101), and 6 months after
discontinuation (nZ102). We compared serum AMH levels with
100 bone age-matched controls (before treatment; nZ55, after
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discontinuation; nZ45). Results: At baseline, mean AMH level in
CPP girls was 5.9G3.6 ng/ml. AMH levels decreased to 4.7G
3.2 ng/ml after 3 months of GnRH agonist treatment, and
recovered after 12 months of treatment. Six months after
discontinuation, AMH levels were similar to pre-treatment levels.
Before and after GnRH agonist treatment, AMH levels were
similar to those of bone age-matched controls. Conclusion: In
precocious puberty girls, AMH levels according to the timing of
GnRH agonist were all within the normal reference range. Our
study suggested that there are no adverse effects of GnRH agonist
treatment on reproductive function.

P1-P742

Precocious Puberty in Septo-Optic Dysplasia
Syndrome – Presentation of 2 Cases
Anna Malinowskaa, Elzbieta Marczaka, Agnieszka Rudzka-Kocjana,
Mieczyslaw Szaleckia,b
aDepartment of Endocrinology and Diabetology, Children’s
Memorial Health Institute, Warsaw, Poland; bThe Medicine and
Health Sciences Faculty, UJK, Kielce, Poland

Background: Septo-optic dysplasia (SOD) is a rare, congenital
condition that mostly occurs sporadically, but can also be caused
by mutations in HESX1, OTX2, SOX2, SOX3 genes. Symptoms of
SOD include: optic nerve hypoplasia, hypopituitarism and midline
brain abnormalities such as absence of septum pellucidum and/or
corpus callosum. Hypopituitarism in SOD usually manifests as
growth hormone deﬁciency followed by central hypothyroidism
as well as deﬁciency of gonadotropines. Precocious puberty is a
rare ﬁnding among patients with SOD. Materials: We present
evaluation of SOD in two girls, at the moment aged 10.5 and 13,
suffering from blindness caused by bilateral optic nerve hypoplasia
and developmental delay. In both cases MRI revealed lack of
septum pellucidum. Younger girl was prenatally diagnosed with
midbrain arachnoid cyst requiring surgery at the age of 2 years.
Both patients had hiperbilirubinemia and hypernatremia in
neonatal period and infancy. Symptoms subsided once treatment
of central hypothyroidism and diabetes inspidus was introduced.
Endocrine evaluation excluded ACTH insufﬁciency. Since the ﬁrst
year of their life obesity, tall stature and accelerated bone age were
observed despite of growth hormone deﬁciency. At the age of
5 years both patients presented with thelarche, at 5.5 and 8 years
respectively premature menarche appeared. Central precocious
puberty was diagnosed in both girls. The diagnosis was based on
laboratory evidence of pubertal levels of gonadotropins in LHRH
test, high levels of estradiol and accelerated bone age. Regarding
rapid progression of puberty that occurred in younger patient long
acting GnRH analog therapy was applied. The above treatment
was withdrawn within less than 6 months because of recurrent
urticaria. Conclusion: In most cases SOD is associated with
multiple pituitary hormone deﬁciency, including gonadotropins.
This report implicates the necessity for long-term monitoring as
pituitary insufﬁciency may evolve over time and does not rule out
precocious puberty.
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P1-P744

Proton Therapy as a Promising Therapeutic
Option for Children with Aggressive and
Uncontrolled Pituitary Macro Adenoma:
A Case Report

A Prospective Evaluation of Urinary Gonadotrophins
for Assessment and Management of Pubertal
Disorders

Petita,

Bertozzib,

Isabelle Oliver
Anne-Isabelle
Sergio
Annick Sevelyd, Maithé Taubera,g, Philippe Carone,g,
Claire Alapetitef

Boettoc,

aHopital

des enfants, unité d’endocrinologie, Toulouse, France;
des enfants, unité d’oncologie, Toulouse, France; cHopital
PPR, unité de neurochirurgie, Toulouse, France; dHopital PPR,
Imagerie médicale, Toulouse, France; eHopital Larrey, service
d’endocrinologie, Toulouse, France; fInstitut Curie, département de
radiothérapie, Paris, France; gUniversité Paul Sabatier, Toulouse,
France
bHopital

Background: Non functioning pituitary macro adenoma is rare
during childhood. Therapeutic options are reduced to surgery and
radiotherapy. Proton therapy is a particle therapy that uses a beam of
protons to irradiate the tissue with the chief advantage that as a
charged particle the dose is deposited over a narrow range and there is
minimal exit dose. Objective and hypotheses: Proton therapy is
largely used in France for paediatric craniopharyngiomas irradiation and more recently for some adult pituitary adenomas. Proton
therapy could be a good therapeutic option for benign tumor as
pituitary adenoma in a young child to reduce side effects observed
usually with conventional radiotherapy. Method: We report a 10
years old boy with invasive and aggressive non-functioning pituitary
adenoma treated by surgery and proton therapy with more 24
months follow up. Clinical case: No signiﬁcant familial or personal
history. He was referred for a sudden lost of visual acuity and
bilateral hemianopsia, but normal clinical examination (P1G1).
Brain MRI showed a voluminous (3.5 cm) intra and supra sellar
tumor with right cavernous sinus invasion and chiasma compression. GH and TSH deﬁciency were documented by endocrine
testing while blood prolactin, FSH, asubunit levels were normal.
The search for gene mutations were negative for AIP, NEM1 and
GNAS genes. Neurosurgeon performed partial resection twice, ﬁrst
and 9 months later for progression and visual defect recurrence.
Histopathology studies conﬁrmed aggressive pituitary adenoma
with focal immunolabelling for FSH and asubunit (40%), PRL!3%;
P53: 3% and MIB1: 6%. Radiotherapy was then decided with proton
therapy 54 Gy proposed because of the young age. From the end of
treatment, as long as 24 months, we didn’t observe progression on
tumor size on MRI with complete visual rescue and no additional
endocrine deﬁcit. GH treatment was initiated after 1 year following
with excellent catch-up growth. Conclusion: Non-functioning
pituitary adenoma is a rare paediatric disease. Proton therapy seems
a good option in replacement to conventional radiotherapy to treat
it. However long-term outcome is necessary.
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Laura Lucaccionia,b, Jane McNeillyc, Martin McMillana,
Andreas Kyriakoua, M. Guftar Shaikha, Sze Choong Wonga,
Barbara Predierib, Lorenzo Iughettib, Avril Masona,
S. Faisal Ahmeda
aDevelopmental Endocrinology Research Group, Royal Hospital for
Children, University of Glasgow, Glasgow, UK; bDepartment of
Medical and Surgical Sciences for Mother, Paediatric Unit, Children
and Adults, University of Modena & Reggio Emilia, Modena, Italy;
cDepartment of Biochemistry, Royal Hospital for Children,
Glasgow, UK

Background: An increasing need for non-invasive, outpatient based investigations has necessitated a re-evaluation of
urinary gonadotrophins (uGn) for assessing puberty. Objective:
Prospective evaluation of the relationship between ﬁrst morning
uGn measured by immunoassay and corrected for creatinine
(uLH:uCr; uFSH:uCr), and basal serum gonadotropins (sLH,
sFSH) and in response to LHRH stimulation test. Prospective
evaluation of uGn trend in patients receiving GnRH analogue
(GnRH-a) (Decapeptyl SR, 11.25 mg, every 10–12 weeks).
Methods: (15M) patients were evaluated for delayed puberty,
15 (1M) for suspected precocious puberty and 18 (3M) who
were starting on GnRH-a. Three ﬁrst-morning urine samples
were collected before the stimulation test or before the GnRH-a
injection. In the latter, three samples at midpoint between the
injections were also collected. Data were expressed as median
(range), and analyzed by SPSSv10.0 (P!0.05). Results: The
median coefﬁcient of variation (CoV) for uLH:uCr and
uFSH:uCr was 29% (0,140) and 24% (5,100), respectively. A
strong correlation was detected between sLH and uLH:uCr (rZ
0.7; P!0.001) and between sFSH and uFSH:uCr (rZ0.7;
P!0.001). The median uLH:uCr for cases with a sLH peak of
O5 IU/L and !5 IU/L was 0.12 (0.01, 0.57) and 0.02 (0.01,
0.11), respectively (P!0.001). Based on receiver operator
characteristics analysis, a uLH:uCr value of 0.03 IU/mmol as
a cut-off would detect a sLH peakO5 IU/L with a sensitivity of
89% and a speciﬁcity of 82%. In those on GnRHa therapy, the
median uLH:uCr at 0.01 IU/mmol (0.0.14) was lower than
those for cases with a peak stimulated sLH !5 IU/L (PZ0.03).
Median uLH:UCr and uFSH:UCr before injections was
0.01 IU/mmol (0.005, 0.043) and 0.34 IU/mmol (0.001, 0.6),
respectively and at treatment midpoint was 0.01 IU/mmol
(0.005, 0.042) and 0.09 IU/mmol (0, 0.42) (P!0.01).
Conclusion: UGn is a valuable, non-invasive instrument for
diagnosis of early puberty. Its clinical utility in personalising
GnRH-a therapy needs further exploration.
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Constitutional Delay of Puberty or
Hypogonadotropic Hypogonadism: Diagnostic
Value of Inhibin B and AMH Measurements
Sibel Istanbullua, Najiba Lahloub, Didier Chevennea, Juliane Légera,
Jean-Claude Carela, Laetitia Martineriea
aRobert Debré University Hospital, Paris, France; bCochin
University Hospital, Paris, France

Background: Boys with delayed puberty represent one of the
main cause for pediatric endocrine referrals. Although the
majority of them have constitutional delay of growth and puberty
(CDGP), it is important to identify isolated hypogonadotropic
hypogonadism (IHH) for optimal management. Objective and
hypotheses: The aim of the study was to evaluate the usefulness
of inhibin B and AMH as biological markers for distinguishing
between CDGP and IHH. Method: Observational, retrospective
and monocentric study. Inclusion criteria included age older than
14 years and Tanner stage I or II. Results: Forty-ﬁve patients with
delayed puberty were included, 30 patients with CDGP and 15
with IHH. Compared with CDGP patients those with IHH had
lower inhibin B levels (76G75 pg/ml vs 127G63 pg/ml, PZ0.016),
especially those with Tanner stage I (40G45 pg/ml vs 100G
39 pg/ml, PZ0.005). In CDGP and IHH patients, sensitivity was
53%, speciﬁcity 90% and positive predictive value (PPV) 73% for
inhibin concentration of 60 pg/ml or less. In patients with Tanner
stage I, sensitivity was 70%, speciﬁcity 100% and PPV 100% for
inhibin concentration of 41 pg/ml or less. Basal LH concentrations
and LH response to LH-RH were signiﬁcantly lower in IHH vs
CDGP (0.64G0.70 UI/L vs 1.20G1 UI/L, PZ0.028 and 8.2G
8.8 UI/l vs 13.9G6.9 UI/L, PZ0.026 respectively). There were no
signiﬁcant differences for AMH, testosterone or FSH levels.
Conclusion: Inhibin B marker is conﬁrmed as the best diagnostic
tool to discriminate IHH from CDP in early adolescence. This new
study updates the cut-off to 60 pg/ml when using new speciﬁc
inhibin B reagents (from Anshlabs).

sellar/parasellar region, in children adamantinomatous variant,
with tendency to recur, is the most common type. Views on the
usefulness of immunohistochemical examinations Ki67 in predicting recurrences are inconclusive. The examination was
conducted on small group containing both children and adults,
so it concerned both adamantinomatous and papillary variants.
Objective and hypotheses: The aim of the study was to evaluate
the prognostic value of Ki67 in recurrence of craniopharyngioma
in children. The research was conducted on 84 patients with
craniopharyngiomas (male 42, female 42). Median age at tumor
diagnosis was 10,22 (2–18) years. Patients were surgically treated,
73 patients underwent total resection and the other 11 received
partial resection. All cases were adamantinomatous variant.
Tumor recurrence and regrowth occurred in 20 of 84 patients
(23.8%), 12 after total resection and 8 after partial resection, over a
period from 0.5 to 6.5 years (mean 2.28) since treatment. Method:
All specimens were routinely stained with hematoxylin and eosin
(H&E) and index of proliferation Ki67 was performed by
immunohistochemistry (IHC). Mitotic rate was counted on 5
random ﬁelds in area of the greatest number of mitotic ﬁgures.
Results: Nuclear index Ki67 varied from 0% to 20% (mean 4.1%)
in patients, in which recurrences were not observed and from 0%
to 20% (mean 4.2%) in patients with observed recurrence. No
statistical difference between both groups has been shown. Ki67 of
primary tumors was 4.8% and of recurrent tumors 5.3%
(examinations were conducted on 9 tumors). Conclusion: Ki67
labeling indices of primary tumors did not have prognostic value
for predicting tumor recurrence. Proliferative index Ki67 of
recurrent tumors was insigniﬁcantly higher than that of primary
tumors.

P1-P747

Etiology, Differential Diagnosis and Clinical Course of
Delayed Puberty: A Single Center Experience
Tero Varimoa, Päivi Miettinena,b, Johanna Känsäkoskic,
Taneli Raivioa,c, Matti Heroa
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Prognostic Signiﬁcance of the Proliferative Index
Ki67 for Patients with Craniopharyngiomas
Elzbieta Moszczynskaa, Agnieszka Bogusza, Sylwia Szymanskaa,
Wieslawa Grajkowskaa, Mieczyslaw Szaleckia,b
aThe

Children’s Memorial Health Institute, Warsaw, Poland;
of Health Sciences Jan Kochanowski University, Kielce,
Poland
bFaculty

Background: Craniopharyngioma is a benign, slow-growing
epithelial tumor, in children it contributes to 5–10% of all brain
tumors. Its incidence is 0.5-2 per 1,000,000 person-years. 30–50%
of these tumors are recognized in childhood, most often in ages
5–14, no sex predilection is observed. It is located mainly in the
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aChildren’s Hospital, University of Helsinki and Helsinki University
Hospital, Helsinki, Finland; bResearch Programs Unit, Molecular
Neurology, and Biomedicum Stem Cell Center, University of
Helsinki, Helsinki, Finland; cFaculty of Medicine, Department of
Physiology, University of Helsinki, Helsinki, Finland

Background: Delayed puberty (DP) is generally considered a
benign condition. We investigated the diagnoses underlying DP
and its outcome predictors. Objective: A retrospective chart
review which included clinical and biochemical data of 174 boys
and 70 girls evaluated for DP in a single tertiary care center
between 2004 and 2014. Results: Thirty etiologies that underlie
DP were identiﬁed. No markers of clinical value could be identiﬁed
in the girls, whereas a history of cryptorchidism in the boys was
associated with an 8-fold increase in the risk of permanent
hypogonadism (positive predictive value 57%, 95% CI; 20–88).
The conditions that cause functional hypogonadotropic
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hypogonadism were more frequent in the boys with the growth
velocity below 3 cm/yr than in those growing faster (19% vs 4%,
P!0.05). The best marker to discriminate the prepubertal boys
with constitutional delay of growth and puberty (CDGP) from
those with congenital hypogonadotropic hypogonadism (CHH)
was testicular volume (cut-off 1.1 mL with a sensitivity of 100%
and a speciﬁcity of 91%), followed by GnRH-induced maximal LH
(cut-off 4.3 IU/L; 100%, 75%) and basal inhibin B level (cut-off
61 ng/l; 90%, 83%). Conclusions: A history of cryptorchidism and
slow growth velocity are two important clinical cues that help to
predict the clinical course of DP in boys. In prepubertal boys,
testicular size is a simple diagnostic parameter for differentiating
CHH from CDGP.

P1-P748

GH Therapy Assessment in GH Deﬁcient Patients
During the Transition Period
Amina Bounagab, Frank Schillob, Brigitte Mignota, Eric Toussirotc,
Sophie Borotb, Anne Marie Bertranda
aDepartment of Paediatric Endocrinology, University Hospital Jean
Minjoz, Université de Franche-Comté, Besançon, France;
bDepartment of Endocrinology and Diabetology, University
Hospital Jean Minjoz, Université de Franche-Comté, Besançon,
France; cDepartment of Rhumatology, University Hospital Jean
Minjoz, Université de Franche-Comté, Besançon, France

Background: GH treatment in severe GH deﬁciency during
the transition period is a key matter. Objective and hypotheses:
To assess the outcome of 30 severe GH deﬁcient (GHD) patients
after a structured transition program, in a French Universitary
Hospital between 1988 and 2014. Method: 30 patients treated
with GH until ﬁnal height for congenital deﬁciency: 16/30 (12
ectopic posterior pituitary), brain tumors: 11/30 (5 Rathke’s cleft
cyst) and radiotherapy-induced GHD for leukemia: 3/30,
persistent and severe GHD after pituitary reassessment (10
isolated and 20 multiple pituitary hormone deﬁciencies). Mean
age at transfer was 17.4 (G1.9)y. Data in the last pediatric visit and
1, 2, 3 and 5 years later: GH doses, IGF1, and metabolic and bone
status. Results: Median follow-up was 3 years. 17/25 (68%) were
still treated at one year, 14/19 (73.6%) at 2 years, 14/16 (87.5%) at
3 years and 8/11 (72.7%) at 5 years. Only 5/30(16.6%) dropped out
of the follow-up after one year, and 2/25 (23.3%) after 2 years.
IGF1 levels in the target (0.5G2DS) only for 5/25 (31.2%) at
1 year, decreasing to 2/19 (14.2%) at 2 years and 1/14(l7.1%) at
3 years, with average GH doses of 1.2, 0.9 and 0.8 mg/d. Decrease
of BMI for men (24.8 kg/m2 vs 23.6 kg/m2), increase for women
(26 kg/m2 vs 29.2 kg/m2). Bone status, glycaemia and lipids levels
were stable after 5 years. Conclusion: Most of GHD patients are
still treated 5 years after transition, underlying an active
collaboration between pediatric and adult teams. However, the
insufﬁcient initial IGF1 levels and its quick decrease afterwards
suggest the need to emphasize patient education, through a
motivational approach.
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Age of Onset of Puberty in Yaounde, Which
Normative Reference Data?
Suzanne Sapa,b, Darelle Kombaa, Eugène Sobngwib,c, Marie
Thérèse Obamaa, Paul Olivier Kokia,b, Jean Claude Mbanyab,c
aUniversity of Yaounde I, Yaounde, Cameroon; bMother and Child
Center, Yaounde, Cameroon; cYaounde Central Hospital, Yaounde,
Cameroon

Background: The age of onset of puberty varies from country
to another and, within every country, from one socioeconomic
group to another. In Sub-Saharan Africa, particularly in
Cameroon, there is paucity of data on this topic. Objective and
hypotheses: To determine clinically meaningful normative
reference data that describe the timing of sexual maturity
indicators among Cameroonian children and to determine factors
that inﬂuence the onset of this maturity. Method: Cross-sectional
analytical study consisting of 1382 Cameroonian boys and girls
aged 8–15 years and living in urban area of Yaounde, selected from
11 schools. We performed two simple random samplings in two
stages without replacement at each stage. Secondary sexual
characteristics were recorded according to Tanner staging as well
as self-reported date of menarche (if any). We also collected data
concerning their sociodemographic status, food consumption and
anthropometric parameters. Results: In girls, the median ages
(95% CI) of Tanner stage 2 pubic hair growth (P2) and stage 2
breast development (B2) were 8.73 (8.31–9.04) years and 8.89
(8.53–9.17) years, respectively. The median age of menarche was
13, 03 (12, 47–13, 83) years. In boys, the median ages (95% CI) of
Tanner stage 2 testicular development (G2) and stage 2 pubic hair
growth (P2) were 9.63 (9.32–9.89) years and 10.05 (9.73–10.09)
years respectively. This was lower than the age of the 1980s
generation conﬁrming a secular trend of puberty. Conclusion:
Cameroonian boys and girls, living in urban areas start their
puberty around 9 years precociously than 1980s generation in the
same area.

P1-P750

Personalized Health Care: Home POCT Sodium
Measurement in Diabetes Insipidus Centralis in a
Patient with Impaired Thirst Perception
Annelieke van der Linde, Teun van Herwaarden, Elke de Grouw,
Hedi Claahsen - van der Grinten
Radboudumc, Nijmgen, The Netherlands

Background: Central diabetes insipidus (CDI) is caused by
deﬁciency of antidiuretic hormone (ADH). Patients with CDI are
at risk for ﬂuid balance disturbances, especially when there is
impaired thirst perception or inability to access water freely.
Serum sodium measurement gives a good reﬂection of the actual
ﬂuid balance but is generally not available in the home situation.
For patients in which CDI is difﬁcult to manage sodium
measurement at home may be a good instrument for more
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self-reliance and possibly less emergency room visits and/ or
hospital admissions due to dysregulation of ﬂuid balance. Aim: We
describe a case of a boy with CDI and impaired thirst perception in
whom the use of serum sodium, measured by the use of an i-STAT
analyzer, has successfully led to more self-reliance and quality of
life for him and his family. Case description: We describe a
5-year old boy with an optical pathway glioma with a complicated
course of disease. As a consequence of his treatment he has
psychomotor retardation, is blind and developed anterior
hypopituitarism and CDI. He has an impaired thirst perception
and is behaviorally focused on drinking. He was frequently
admitted to the hospital because of dysregulation of his CDI as it
was not possible to adequately adapt DDAVP dosage to his
drinking behavior in the home situation. We found thei-STAT
POCT analyzer (Abbott) to be a reliable system for sodium
measurement at home. Expenses were covered by the health
insurance company for a trial period (respectively 2 and 3 months).
During the trial period there was no need for ER visits or clinical
admission due to dysregulation of ﬂuid balance. His parents are
more in control, it saves them time and stress due to ER visits/
hospital admissions. It leads to less disturbances in every day family
live. Conclusion: i-STAT sodium home measurement is an
excellent example of personalized health care leading to more
self-reliance and improvement of quality of life.

groups further underscores the importance of an intact
hypothalamic-pituitary-gonadal axis for fertility development.
GnRH receptor expression is likewise regulated by Msx1, Dlx2,
and Dlx3 in mice. Further mediators of GnRH receptor gene
expression have been reported and include Sf1, Nr4a1/Nur77,
Lhx3, Six3, and Six6. In our expression study, the MSX1, DLX2,
DLX3, NR4A1, and LHX3 genes were decreased in the high
infertility risk group. Conclusion: Our ﬁnding of insufﬁciently
expressed genes directly involved in the modulation of aGSU and
LHb expression implies a direct effect on LH production and
provides a plausible explanation for the reduced LH levels
measured in HIR patients. Furthermore, our molecular data
supports the hypothesis of insufﬁcient PROK2 gene expression
participating in induction of luteinizing hormone deﬁciency, with
EGR4/PITX1 as gene controller.

P1-P752

A Novel MKRN3 Frameshift Mutation in a Bulgarian
Girl with Central Precocious Puberty
Mihaela Dimitrovaa,b, Elisaveta Stefanovaa,b, Maria Glushkovab,c,
Albena Todorovab,c, Tihomir Todorovc, Maia Konstantivaa,b,
Krasimira Kazakovaa,b, Radka Tinchevaa,b
aDepartment
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Transcriptional Basis of Idiopathic Central
Hypogonadism in Isolated Congenital
Cryptorchidism with Defective Mini-Puberty
Faruk Hadziselimovica, Katharina Gegenschatza,
Gilvydas Verkauskasb, Philippe Demouginc, Michael Stadlerd,
Vytautas Biliusb, Dalius Malciusd, Darius Daseviciusf
Research Institute, Liestal, Switzerland; bChildren’s
Surgery Centre Vilnius University, Vilnius, Lithuania; cBiozentrum,
Life Sciences Training, Basel, Switzerland; dSwiss Institute of
Bioinformatics, Basel, Switzerland; eLithuanian University of Health
Sciences, Kaunas, Lithuania; fInstitute for Pathology, National
Centre of Pathology, Vilnius, Lithuania
aCryprorchidism

Objective and hypotheses: The objective was to use wholegenome RNA proﬁling of testicular biopsies by DNA strandspeciﬁc RNA-sequencing to explore the causative role of isolated
congenital cryptorchidism in azoospermia and/or infertility.
Method: Fifteen cryptorchid patients, aged 7 months to 5 years,
were enrolled in this study and underwent orchidopexy. During
surgery, testicular tissue biopsies were collected and split in half
for histological examination and RNA-seq. Results: Our RNA
proﬁling data strongly supports the theory that idiopathic central
hypogonadism induces impaired mini-puberty, resulting in
azoospermia and/or infertility. The identiﬁcation of multiple
differences in gene expression between high and low-infertility risk
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of Endocrinology and Genetics, University Children’s
Hospital, Soﬁa, Bulgaria; bMedical University Soﬁa, Soﬁa, Bulgaria;
cGenetic Medico-Diagnostic Laboratory Genica, Soﬁa, Bulgaria

Background: Precocious puberty is deﬁned as the onset of
pubertal signs in girls younger than 8 years of age and in boys
younger than 9 years of age. Central precocious puberty is due to
an early activation of the hypothalamic-pituitary-gonadal axis.
Different candidate genes were involved in the etiology of the
disease. To date, mutations in the maternally imprinted gene
MKRN3 are most frequently found in families with CPP.
Objective and hypotheses: The aim of our study was to search
for mutations in MKRN3 in cases of sporadic CPP. Method: We
screened 10 Bulgarian girls diagnosed with idiopathic CPP for
mutations in MKRN3. Results: Heterozygous mutations in the
MKRN3 gene were detected in two girls – one novel frameshift
mutation (p.Arg351Serfs*44) and a previously reported one
(p.Pro161Argfs*10). Genetic testing of the members of the two
families revealed the paternal origin of the detected mutations.
Two of the males with paternally inherited MKRN3 mutations did
not have early activation of hypothalamic-pituitary-gonadal axis.
Conclusion: We report a novel mutation in gene MKRN3
(p.Arg351Serfs*44) with a very probable deleterious effect in a
girls with CPP. Although paternally inherited MKRN3 mutations
are responsible for CPP in females, it seems that they do not
necessarily lead to precocious pubertal development in males. We
assume that this is due to any of the epigenetic mechanisms
involved in gene expression control, particularly in this 15q11q13.3 critical region.
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The Intra- and Inter-User Reliability of Testicular
Volume Estimation – A Simulation Study
Shamani De Silvaa, Ladan Akbarian-Tefaghia, Joseph Langleyb,
Andrew Stantonb, Neil P Wrightc, Charlotte J Eldera,c
aUniversity of Shefﬁeld, Shefﬁeld, UK; bShefﬁeld Hallam University,
Shefﬁeld, UK; cShefﬁeld Children’s Foundation NHS Trust, Shefﬁeld,
UK

Background: Measuring testicular volume (TV) by orchidometer is a standard method of pubertal staging in boys. A paucity
of evidence exists as to its inter and intra-user reliability and
the impact of clinicians’ gender, training and experience on the
accuracy of measurements. Objective and hypotheses: We
engineered prosthetic models of different size testes to investigate
the reliability of TV estimation. Method: The study was conducted
over the three-day British Society Paediatric Endocrinology and
Diabetes (BSPED) meeting, November 2015. Three child-sized
mannequins displayed latex scrotum containing prosthetic testicles
of 3, 4, 5, 10 and 20 ml. Demographic data, paediatric endocrinology
experience, TV examination training, information on examination
technique and TV estimations were collected anonymously.
Delegates were asked to repeat their measurements later during the
meeting. Scrotum order was changed daily to minimise recall bias.
Results: 208 delegates participated (158F, 50M): 50% consultants,
30% trainees, 9% clinical nurse specialists, 11% other. Ninety
delegates performed repeat measurements. 25.5% had received
formal training in TV estimation. There was variability in
examination technique, the majority preferring the patient recumbent and using both look and feel for estimation. Delegates measured
TV accurately on 30% of occasions. Overestimations were made on
30% of measurements and underestimation on 40%. Males and
females were similarly inaccurate, males estimating correctly on
31.4% of occasions and females on 29.7%. Experience improved
accuracy with consultants scoring accurately 31.7%, paediatric
trainees 28.4%, nurse specialists 27.2% and newly qualiﬁed doctors
11.1% of the time. Inaccuracies were highest at the smallest volumes:
57% overestimating 3 ml testis, compared with 17% for the 20 ml
testis. This is clinically pertinent considering the different management decisions made at smaller volumes. Conclusion: Overall TV
estimation accuracy was poor. There was considerable variation
between subjects and at lower volumes. Seniority improves
measurement estimation. Delegate feedback supported more
training and developing these models for teaching simulation.

Modena, Italy; bSchool of Medicine, University of Modena & Reggio
Emilia, Modena, Italy

Background: Data on metabolic effects of gonadotropinreleasing hormone agonist (GnRHa) therapy are still controversial.
Objective and hypotheses: To longitudinally evaluate the effect
of GnRHa therapy on BMI, glycaemic metabolism and lipid proﬁle
in children affected by idiopathic central precocious puberty (CPP).
Method: This longitudinal retrospective study included data from
42 children (7.70G0.80 years, 2 males) affected by CPP and
treated with GnRHa followed from January 1996 to December
2007 in a tertiary center of paediatric endocrinology. Medical
history together with anthropometric (BMI-SDS) and biochemical
data (fasting glycaemia (mg/dl) and insulin (uIU/ml), Homeostatic
model assessment (HOMA) index, total cholesterol (TC), LDLcholesterol (LDL-C), HDL-cholesterol (HDL-C), triglycerides
(TG) (mg/dl), LDL-C/HDL-C and TC/HDL-C ratios) were
collected before starting GnRHa therapy (T0), during the
treatment (T1) and after GnRHa discontinuation (T2). Results:
At T0, 23 and 16.7% of patients were found overweight and obese,
respectively. On GnRHa, BMI-SDS further increased (0.76G0.85
vs 0.98G0.92, P 0.03). At T2 (7.54G1.59 years after T0), even if
the 29 and 14% of population was still overweight and obese,
respectively, BMI-SDS (0.73G1.21) decreased from T1 (P 0.01).
Similarly, insulin-sensibility and lipid proﬁle got worse during
GnRHa treatment (T0 vs T1: HOMA index 1.02G0.74 vs 1.87G
1.17, P 0.03; LDL-C/HDL-C ratio 1.44G0.38 vs 1.68G0.50,
P 0.04) although the same deterioration did not persist at T2
(T2: HOMA index 1.41G0.82, LDL-C/HDL-C ratio 1.41G0.41).
Conclusion: It is known that early sexual maturation contributes
to an adverse metabolic programming. Our results support a direct
and negative effect of GnRHa per se on BMI, glycaemic
metabolism and lipid proﬁle in children affected by CPP.
Nevertheless, these consequences appear to be short-term and
reversible.

P1-P755

Gonadotropin-Releasing Hormone Stimulation Test
in Girls Younger than 3 Years Old: Does the
Stimulated LH Greater Than 5 IU/l Always Mark
Central Puberty Precoccious?
Gulcan Seymen Karabulut, Müge Atar, Filiz Çizmecioğlu,
Şükrü Hatun
Kocaeli University Pediatric Endocrinology, Kocaeli, Turkey
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The Metabolic Negative Effect of GonadotropinReleasing Hormone Agonist Therapy in Childhood:
Is it Short-Term and Reversible?
Lorenzo Iughettia, Patrizia Bruzzia, Elena Bigia, Lara Valerib,
Elena Manzottia, Laura Lucaccionia, Barbara Predieria
aDepartment of Medical and Surgical Sciences of Mothers, Children
and Adults, University of Modena & Reggio Emilia, Paediatric Unit,
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Background: Premature thelarche is the isolated breast
development in girls !8 years of age unaccompanied by other
signs of puberty including advanced bone age or growth spurt. The
GnRH stimulation test is used to distinguish between premature
thelarche and central precocious puberty. Objective and
hypotheses: We studied accuracy of the gonadotropin responses
to GnRH stimulation in predicting pubertal progression in
children diagnosed with premature thelarche under the age of
three. Method: Data from thirty female patients under the age of
3 (20G7 months) diagnosed with premature thelarche was
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presented. At the time of diagnosis, the patients were evaluated
based on the bone age, pelvic USG, and GnRH stimulation tests
and those without pubertal progression during a minimum of 1
year follow up were included in the study. Results: Among the
patients, 26.6% of the patients (nZ8) had Tanner stage 2 breast
development while 73.3% had (nZ22) Tanner stage 3. The bone
age was within mean G2S.D. for chronological age in all patients.
Pelvic ultrasonography revealed no abnormality. In the GnRH
stimulation test, the baseline median LH value was 0.29 (0.10–
0.74) IU/l, baseline median FSH value was 4.96 (3.18–7.05)
mIU/ml, the stimulated median LH value was 5.75 (3.31–8.58)
IU/L, the stimulated mean FSH value was 40.38G20.37 mIU/ml
and the stimulated mean LH/FSH ratio was 0.17G0.09. Among
the patients, 33.3% (nZ10) had baseline LH values O0.3 IU/l,
67% (nZ20) had stimulated LH values O5 IU/l, 16.6% had (nZ5)
stimulated LH values O10 IU/l and the stimulated LH/FSH ratio
in all the patients was below 0.66. Conclusion: Although
consensus statements deﬁne baseline LH values O0.3 IU/l,
stimulated LH values O5 IU/l, and LH/FSH ratios O0.66 as
diagnostic cut-offs for central precocious puberty, since the
baseline and stimulated LH values in children under 3 years of
age may be higher due to mini-puberty, these values do not help to
distinguish between premature thelarche and central precocious
puberty. Our results have demonstrated that the dominant FSH
response to the GnRH stimulation and a LH/FSH ratio O0.66 are
more valuable than the peak LH response in the differential
diagnosis in these patient group.

P1-P756

b-hCG from an Occult Source Causing Peripheral
Precocious Puberty: Identiﬁcation of the Tumour
6 Years After Presentation
Azad Ekberzade, Saygin Abali, Zeynep Atay, Serpil Bas,
Ziya Gurbanov, Serap Turan, Tulay Guran, Abdullah Bereket
Department of Pediatric Endocrinology, Marmara University,
Istanbul, Turkey

Background: b-hCG secreting germ-cell tumors (b-hCG-ST)
are rare causes of Peripheral precocious puberty (PPP) in boys and
usually located in intracranial region. Liver, retroperitoneum, testis
and mediastinal cavity are the other localizations reﬂecting
embryonic germ cell sites. Objective and hypotheses: We
present a patient with PPP due to elevated b-hCG levels, but
extensive efforts to ﬁnd the source of elevated b-hCG was
unrevealing for 6 years. We want to emphasize the difﬁculties at
diagnosis of b-hCG-ST. Case: 10.7 years-old male presented with
pubic and body hair for 2.5 years. On physical examination; height
was 172 cm (C5 SDS), weight was 60.5 kg (C2.28 SDS), testes
were 10 cc bilaterally with genital/pubic hair of Tanner stage 5.
Bone age was 16 years. FSH and LH was supressed with extremely
elevated total testosterone (17 ng/ml). An elevated b-hCG level of
104 mIU/ml (Normal: 0–5) prompted a search for the source.
Cranial MRI showed 7 mm contrast enhanced hypophyseal lesion
which was taken out by trans-sphenoidal surgery. However,
b-hCG remained elevated and the pathology came-back as normal
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pituitary tissue. Subsequently, an inferior petrosal sinus sampling
was performed which also did not show any gradient or
lateralization. Follow-up cranial/thoracal/abdominal/pelvic MRIs
were normal. A testis ultrasound showed generalized microlithiasis but a biopsy to rule out tumour revealed only mild
hyperplasia of Leydig cells. Testicular arterial and venous
catheterization also did not show any b-hCG gradient. PET/CT
revealed a small uptake in mediastinum and excisional biopsy of
the lesion was done which showed thymus hyperplasia. Annual
MRIs did not show any tumors for the next 6 years in which time
b-hCG levels ranged 100–154 mIU/ml. At 6th years, his b-hCG
abruptly increased to 2039 mIU/ml at which time MRI showed
a 5.5 cm mediastinal mass. Tumor is excised completely and
pathology was consistent with mixed germ cell tumor (70%
mature teratom, 30% seminoma). Karyotype of tumor was 47,XXY
(15)/48,XXY, CMAR (12). Peripheral karyotype was 46,XY.
Conclusion: b-hCG ST can not be evident at presentation and
close follow up is mandatory in patients with PPP and elevated
b-hCG.

P1-P757

Silent Corticotroph Adenoma with Adrenocortical
Choristoma in an 11-Years Old Boy
Oya Ercana, Olcay Evliyaoglua, Ada Bulut Sinoplua, Ozgur Meteb,
Buge Ozc
aCerrahpasa Medical Faculty Division of Pediatric Endocrinology,
Istanbul University, Istanbul, Turkey; bDepartment of Laboratory
Medicine and Pathobiology, University of Toronto, Toronto,
Canada; cCerrahpasa Medical Faculty Department of Pathology,
Istanbul University, Istanbul, Turkey

Background: Silent corticotroph adenomas are adenomas
composed of corticotrophs but are different from corticotroph
adenomas. Despite being silent, they show more aggressive
behavior than other clinically nonfunctional adenomas. Adrenocortical choristomas in silent corticotroph adenomas (i.e. the
presence of adrenocortical cells in the heterotopic location of the
sella) were reported in three patients 16 years or older until now.
Objective: Here we report, to our knowledge, the fourth and the
youngest case of silent corticotroph adenoma with adrenocortical
choristoma. Case report: The patient had been receiving
L-thyroxine treatment and was on follow-up for compensated
hypothyroidism (exaggerated TSH response to TRH) since four
months of age. At 11 years, despite L-thyroxine treatment, ﬁndings
compatible with secondary hypothyroidism (low free T4 and low
TSH) was found. Cortisol was also low (4.82 ug/dl) and ACTH was
not elevated (11.78 pg/ml). Physical examination was unremarkable except the presence of double urethral meatus. On MRI, a
11!11!10 mm lesion in the pituitary region which contrasted
later than the pituitary gland was found to be primarily suggestive
of an adenoma. Before the patient underwent adenomectomy,
ACTH deﬁciency was conﬁrmed with a peak cortisol of
15.27 ug/dl to low-dose ACTH and cortisol replacement was
added to L-thyroxine replacement. Pathological evaluation
revealed the presence of two types of cells in the excision

Poster Presentations

material:Small cells which express ACTH and larger cells rich in
mitochondria which are similar to adrenocortical cells and which
do not secrete any of the pituitary hormones. Pathological
diagnosis was ACTH expressing pituitary adenoma and adrenocortical choristoma. Conclusion: The lack of biochemical and
clinical evidence of Cushing syndrome despite ACTH expressing
cells in the adenoma indicated the presence of a silent adenoma.
The presence of a second group of cells similar to adrenocortical
cells in this heterotopic location is compatible with choristoma.
The younger age of our patient than those of previously reported
cases and clinical signiﬁcance of silent corticotroph adenoma in
general make this case of rare entity more remarkable.

size of RCC. It was found that the RCC size of patients who needed
operation was signiﬁcantly larger than those who had no need
of the operation. In addition, among those who received the
operation, the number of RCCs that were restricted to the
suprasella or extended to that area was signiﬁcantly greater.
However, the endocrine disorders in three of seven patients were
aggravated after the surgery. Lastly, we discovered that among 66
patients who performed 2-year follow up MRI, about 20% of
patients experienced the increase of RCCs. Conclusion: We can
conclude that it is necessary to perform routine following ups of
endocrine function test and image study in patients with RCCs.

P2-P759

A Case of Central Precocious Puberty in a Patient with
Prader-Willi Syndrome
P2-P758

Clinical Symptoms, Endocrine Dysfunction and
Radiologic Findings in Children with
Rathke’s Cleft Cyst
Jo Eun Junga, Mo Kyung Junga, Ah Reum Kwona, Duk Hee Kimb,
Hyun Wook Chaea, Ho-Seong Kima
Children’s Hospital, Seoul, Republic of Korea; bSowha
Children’s Hospital, Seoul, Republic of Korea
aSevrance

Background: Rathke’s cleft cyst (RCC) is a benign, sellar or
suprasellar lesion arising from the remnants of Rathke’s pouch that
have failed to disappear in the normal development of the embryo.
Patients with RCCs are mostly asymptomatic but can also exhibit
various symptoms related to pituitary insufﬁciency. With
increasing interest on endocrinology disorders of children or
adolescents, the prevalence of RCCs is also on the rise. However,
the studies on children or adolescents with RCCs were insufﬁcient
so far. Objective and hypotheses: We investigated clinical
manifestations, endocrinology dysfunction, radiological features of
patients conﬁrmed RCC and underwent linkage analysis in
multiple aspects with sufﬁcient number of enrolled children and
adolescents with RCCs. Method: According to the retrospective
review of medical records in the present study, we obtained
patients’ clinical information. We also examined endocrinology
function of enrolled cases by basal hormones test or combined
pituitary function test or a gonadotropin releasing hormone
stimulation test. MRI ﬁndings of RCCs were classiﬁed with the
size, the location and the signal intensities at T1 weighted and T2
weighted settings. Then we tried to investigate association among
clinical symptoms, endocrine disorders and radiologic characteristics. Results: Chief complaints of patients varied depending
on the age group. About 80% of patients who performed endocrine
function test revealed to have pituitary insufﬁciencies, most
common of which was central precocious puberty. There was no
signiﬁcant difference between the endocrine disorder group and
normal group regarding the MRI ﬁndings. Seven of ninety-three
patients received surgery for various reasons – to alleviate
symptoms, to check malignancy, or due to continuously increasing
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Maria Chiara Pellegrina, Gianluca Torneseb, Elena Faleschinib,
Alessandro Venturaa,b
aUniversity of Trieste, Trieste, Italy, bInstitute for Mother and Child
Health- IRCCS Burlo Garofolo, Trieste, Italy

Background: Hypogonadism is one of the major diagnostic
criteria of Prader-Willi syndrome (PWS). A hypogonadotropic
hypogonadism is often present as a result of hypothalamic
dysfunction (together with other hormonal disorders, such as
growth hormone deﬁciency and hypothyroidism). Presentation:
A 8.5-year-old boy with genetically-conﬁrmed PWS (maternal
uniparental disomy) presented in our Endocrinology Unit for
routinely follow-up. Therapy with rhGH was started at 1.5 years
without provocative diagnostic testing, with good response on
growth and motor performance. Therapy with L-thyroxine was
started at 2 years because of central hypothyroidism. At 3 years,
congenital cryptorchidism was surgically corrected with bilateral
orchidopexia, which resulted in asymmetric testis (hypotrophy of
the left one). A physical examination revealed precocious pubertal
development: volume of the right testis 5 ml, Tanner stage II for
pubic hair and genitalia. BMI was in normal range. Growth rate
was accelerated (9.4 cm/year, C4.83 SDS) with advanced bone age
(10 years according to the Greulich and Pyle method). A GnRH
test revealed premature activation of the hypothalamic-pituitarygonadal axis (peak value LH 11.6 mUI/ml, FSH 10.8 mUI/ml) with
pubertal testosterone levels (1.15 ng/ml). Serum IGF-1 level and
thyroid function test were normal. A brain MRI showed mild
hydrocephalus (as a result of neonatal intraventricular haemorrhage) and a normal pituitary gland. Gonadal ultrasound
demonstrated testicular microlithiasis. Tumour markers (hCG,
aFP) were negative. With a ﬁnal diagnosis of central precocious
puberty (CPP), LHRH analogue therapy was started, obtaining
good clinical and hormonal response. Conclusion: Fourteen cases
of CPP in PWS have been reported so far. The aetiology remains
largely unknown (except for few cases with pituitary anomalies or
brain ischemic damage). Our patient presented CPP with only one
functioning microlithiasic testis. We hypothesize that perinatal
brain damage could have contributed to premature activation of
the axis.
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Is Amh Level Diagnostic for Premature Telarche,
Premature Adrenarche and Central Precocious
Puberty?
Senay Savas-Erdeve, Elif Sagsak, Meliksah Keskin, Semra Cetinkaya,
Zehra Aycan
Dr. Sami Ulus Obstetrics and Gynecology, Children’s Health and
Disease Training and Research Hospital, Ankara, Turkey

Background: Antimüllerian hormone (AMH) is produced by
granulosa cells surrounding follicles. There are limited studies
about the change of AMH levels at the pubertal onset. Objective
and hypotheses: The aim of this study was to identify whether
AMH levels could be diagnostic for central precocious puberty
(CPP), premature thelarche and premature adrenarche (PA) and
to investigate the factors inﬂuencing AMH regulation. Method:
Girls with CPP (NZ21), PT (NZ24), PA (NZ42), control
prepubertal (NZ22), control pubertal (NZ39) are included in the
study. Results: Chronological age in PT, PA, CPP groups was
more advanced than the control prepubertal group but behind the
control pubertal group. HSDS, WSDS and BMISDS were similar
between the groups. AMH levels were not different between the
groups. AMH levels showed a signiﬁcant positive correlation with
17OHP levels in all ﬁve groups. AMH levels showed a signiﬁcant
negative correlation with LH, f-testosterone and DHEA-SO4 levels
in the PT group. AMH levels were negatively correlated with BMI
SDS values and positively correlated with SHBG levels in the CPP
group. These levels were positively correlated with SHBG levels in
the control prepubertal group. Conclusion: Serum AMH level is
not affected from the activation of the pubertal and adrenal axis in
female children and follow a stable course in the prepubertal and
pubertal years. LH, 17OHP, f-testosterone, DHEA-SO4 and SHBG
are the factors that are effective in AMH regulation.

and was left untreated. Subsequently, he underwent transsphenoidal surgery (TSS) which was unsuccessful. The patient had no
further treatment and his health further deteriorated until he
presented to our centre 2 months later. Method: The patient’s
24 h urine Cortisol was 1012 mkg/24 h (r.r. 55.5–286). Serum
cortisol and plasma ACTH at 0:00h were 601.94 nmol and
l/117 pg/ml, respectively. We performed additional investigations,
including overnight high-dose dexamethasone suppression test
(8 mg Dexamethasone) which resulted in O85% Cortisol/ACTH
suppression. IPSS localised the corticotroph adenoma to the left of
the pituitary. The boy was commenced on oral Ketoconazole and
planned for a second TSS. After 3 weeks on Ketoconazole he
experienced liver toxicity and deterioration, related to the
hypercortisolemia. Due to his rapid health decline a decision for
bilateral adrenalectomy (BA) was made. Results: Preoperatively
he was treated with i.v. Etomidate (ﬁrst use as adrenolytic in the
country) and underwent BA successfully. Postoperatively he was
managed with Hydrocortisone, Fludrocortisone and antihypertensives. During the ﬁrst weeks the patient had elevated blood
pressure, leg swelling and anxiety attacks. After 3 months he is
recovering well, with no signs of Nelson’s syndrome and is
gradually overcoming his depression. Pituitary hormone deﬁciency testing is planned. Conclusion: Treatment of paediatric CD
and its related complications is complex. Many factors can change
the therapeutic course. Multidisciplinary approach and collaboration with experts in the ﬁeld are crucial for a successful outcome.

P2-P762

Recovery of Hypothalamic Pituitary Function After Stalk
Transection and Panhypopituitarism in an Adolescent
Margaret Zacharina,b
aRoyal

Children’s Hospital, Melbourne, Victoria, Australia,
Children’s Research Centre, Melbourne, Victoria,
Australia
bMurdoch
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Paediatric Cushing Disease: One Patient’s Path to Cure
Galina Yordanovaa,b, Violeta Iotovaa,b, Eleonora Zhelevaa,
Chavdar Bachvarova, Yana Bochevaa,b, Sonya Galchevaa,b,
Yavor Encheva,b, Krasimir Ivanova,b, Nikola Koleva,b, Anton Toneva,b,
Helen Storrc
aDepartment of Paediatrics and Medical Genetics, UMHAT St.
Marina, Varna, Bulgaria; bMU Varna, Varna, Bulgaria; cCentre for
Endocrinology, William Harvey Research Institute, Barts and the
London School of Medicine, Queen Mary University London,
London, UK

Background: Paediatric Cushing disease (CD) is rare but can
be severe. Diagnosis and proper management are often delayed
and the course of disease is unpredictable. Support from experts in
the ﬁeld is essential. Objective and hypotheses: We present a
male patient, diagnosed with Cushing syndrome elsewhere more
than two years after his initial signs and symptoms. For 6 months
he underwent numerous investigations, which were inconclusive
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A 12 year old boy sustained a severe head injury by a passing
car whilst crossing the road. Injuries were conﬁned to massive
basal skull fracture, right sided blindness, acute onset diabetes
insipidus, extradural and subdural bleeding requiring surgical
decompression. Pre-operative physical examination revealed a
healthy looking boy, height 60th centile for age, Tanner stage III
puberty, 10 ml testes bilaterally. MR head demonstrated apparent
pituitary stalk transection and right optic nerve transection,
conﬁrmed during surgical exploration. Pituitary function testing 1,
6, 16 days post-surgery. Hydrocortisone, thyroxine and DDAVP
replacement were commenced immediately post-operative. Over
12 months, linear growth failure and pubertal arrest occurred.
Glucagon stimulation conﬁrmed GH deﬁciency. rGH was
commenced, with improved growth parameters. As bone age
was advanced (14 years at 12), consistent with pubertal status at
admission, testosterone replacement was delayed to age 14, then
commenced, achieving ﬁnal height of 165 cm, appropriate for
MPH. GH was ceased at end of linear growth. Over 7 years, to age
21, he received thyroxine, hydrocortisone, testosterone and
vasopressin. At age 21 he stopped taking thyroxine. Thyroid
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hormone levels remained normal. Attempted reduction in
hydrocortisone resulted in severe tiredness. Testosterone supplementation was ceased at age 23. Testosterone remained normal at
22 nmol/l. Hydrocortisone was gradually withdrawn between ages
23–25, cortisols 200–252 nmol/l. Due to excessive lethargy, formal
GH testing with ITT was performed – max GH 5 m/l, cortisols
200–250 nmol/l but no stress response to hypoglycaemia. GH
replacement at 2.5 mg/m2 per week was given, with restoration of
good health. Diabetes insipidus is persistent and advice given for
steroid cover for stress. Due to excessive lethargy, formal GH
testing with ITT was performed – max GH 5 mu/l, cortisols
200–250 nmol/l but no stress response to hypoglycaemia. GH
replacement at 2.5 mg/m2 per week was given, with restoration of
good health. Diabetes insipidus is persistent and advice given for
steroid cover for stress.

(4!1 cm). Gonadotrophines were low (LH:0.2U/L, FSH:0.9U/L);
At age 14, LHRH test suggested hypogonadotrophic hypogonadism. Snifﬁng test revealed complete anosmia. MRI demonstrated
semi-circular canal and olfactory bulb hypoplasia, vestibular,
cochlear and right VII cranial nerve malformation, and a
decreased hypophyseal volume (160 mm3). According to the
Verloes’ 2005 Criteria, the patient was diagnosed with partial
CHARGE syndrome. We identiﬁed a de novo heterozygous CHD7
mutation (c.4234TOG, pTyr1412Asp) located in the Helicase C
domain. This is a private variant, absent in ExAC database and
predicted to be deleterious by 10/10 prediction algorithms.
Discussion and conclusion: CHARGE syndrome remained
undiagnosed in this patient until adolescence despite the presence
of suggestive features. Genetic testing promotes the broadening of
phenotypic and genotypic spectrum of CHARGE syndrome and
may give insight to the mild end of phenotypic spectrum, ensuring
optimal follow up and appropriate genetic counselling.

P2-P763

A Novel CHD7 Mutation in an Adolescent Presenting
with Pubertal and Growth Delay

P2-P764

Kallmann Syndrome Due to a Homozygous Missense
c.217COT (p.R73C) Mutation Detected in the Exon-2
of the PROK2 Gene

Maria-Christina Antonioua, Therese Bouthorsa, Cheng Xub,
Franziska Phan-Huga, Eglantine Elowe-Gruaua, Sophie StoppaVauchera, Daniele Cassatellab, Andrew Dwyerb, Nelly Pittelouda,b,
Michael Hauschilda

Mehmet Nuri Ozturka,b, Huseyin Demirbilekb,c, Leman
Damla Kotand, Birsen Baysale, Murat Ocale, Ali Kemal Topaloglud,f

aDivision

of Pediatric Endocrinology, Diabetology and Obesity,
Department of Pediatric Medicine & Surgery, Centre Hospitalier
Universitaire Vaudois (CHUV), Rue du Bugnon 46, 1011, Lausanne,
Switzerland; bEndocrinology, Diabetes & Metabolism Service,
Centre Hospitalier Universitaire Vaudois (CHUV), Rue du Bugnon
46, 1011, Lausanne, Switzerland

Background: Mutations in the gene encoding the Chromodomain Helicase DNA-binding protein 7 (CHD7) are found in
60% of patients with CHARGE Syndrome (Coloboma, Heart
Defects, Choanal Atresia, Retarded growth and development,
Genital hypoplasia, Ear abnormalities and/or hearing problems)
and in 6% of patients with Kallmann syndrome. Objectives and
hypotheses: To describe a novel CHD7 mutation and its clinical
presentation. Methods: Case report with clinical evaluation,
endocrine investigations, neuroimaging and genetic analysis were
performed. Results: 13.5 year-old male was addressed for
investigation of pubertal and growth delay. Family history was
marked by delayed puberty in both parents. The patient was born
full term; eutrophic after an uneventful pregnancy. He was
operated at 5 days of life for bilateral choanal atresia. Development
was normal. Height and weight were K2.04 SDS and K1.74 SDS
respectively. He exhibited a Tanner A1P2G1 stage with micropenis

aDepartment of Pediatric Endocrinology, Gazi Yasargil Training and
Research Hospital, Diyarbakir, Turkey; bDepartment of Pediatric
Endocrinology, Diyarbakir Children’s State Hospital, Diyarbakir,
Turkey; cDepartment of Pediatric Endocrinology, Faculty of
Medicine, Hacettepe University, Ankara, Turkey; dDepartment of
Biotechnology, Institute of Sciences, Cukurova University, Adana,
Turkey; eDepartment of Pediatrics, Gazi Yasargil Training and
Research Hospital, Diyarbakir, Turkey; fDepartment of Pediatric
Endocrinology, Faculty of Medicine, Cukurova University,
Adana, Turkey

Background: Kallmann syndrome (KS), the prototype of
anosmic idiopathic hypogonadotropic hypogonadism (IHH), is
charecterized with HH acompanied by anosmia, absence or
hypoplasia of olfactory bulbus due to defective morphogenesis.
Mutations in 10 genes have been reported to cause KS while can
clarify the underlying molecular defect in about 30–50% of
IHH/KS cases. Beside, PROK2 gene mutations are extremely rare
cause of KS. Herein, we present KS due to a homozygous missense
c.217COT(p.R73C) mutation detected in exon-2 of the PROK2
gene in a consanguineous Turkish family. Case report: The index
case was a 13 year-old male presented with delayed puberty and

Table 1. (for abstract P2-P762)

Day I
Day 6
Day 16

fT4 pmol/l
(10–24)

TSH mU/l
(0.5–4)

23.4
11
9.6

1.04
!0.01
!0.01
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IGF1 nmol/l
(25–95)

Cortisol nmol/l
(240–400)

FSH U/l
(0.7–6)

LH U/l
(0.9–6)

0.4

!0.1

67
Treated
!1 nmol/l

Testosterone nmol/l
(3–10C pubertal)
1.0 nmol/l
!0.3
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small penis. His past medical history was unremarkable. Parents
were ﬁrst cousin. In the physical examination his height was
143.1 cm (25th pc.), weight was 37.4 kg (25th pc.). His genitourinary
system examination revealed a penis size of 4 cm, a left testis of 2 ml
in the scrotum with a non-palpable right testis. He had anosmia.
Hormonal work/up revealed prepubertal gonadotropin levels with
undetectable testosterone (FSH:0.546 mIU/ml, LH:0.13 mIU/ml,
total testosterone:!20 ng/dl). Ultrasonographic examination
showed a 10!5!5 mm testis on right inguinal canal and left testis
in the scrotum. A dagnosis of KS was considered and right
orchiopexy had been performed. Molecular genetic analysis detected
a previously reported homozygous missense c.217COT (p.R73C)
mutation in the exon-2 of PROK2 gene. A prepubertal male sibling
was also homozygous for the mutation. His clinical and laboratory
investigations are still in process. Unaffected parents, three males and
one female siblings were heterozygous for the mutation. Conclusion: Since KS due to PROK2 gene mutations is extremely rare,
present family with case(s) having clinical characteristics of KS and
homozygous missense c.217COT(p.R73C) mutation in PROK2
gene and those who were unaffected and heterozygous for the
mutation would help to further understand the underlying
molecular genetics etiology of KS.

P2-P765

Symptomatic Rathke Cleft Cyst in Pediatric Patients –
Clinical Presentations, Surgical Treatment and
Postoperative Outcomes – An Analysis of 38 Cases
Monika Prokopa, Elżbieta Moszczyńskaa, Agnieszka Bogusza,
Paweł Daszkiewiczb, Mieczysław Szaleckia,c, Marcin Roszkowskib
aDepartment of Endocrinology and Diabetology, IP-CZD, Warsaw,
Poland; bDepartment of Neurosurgery, IP-CZD, Warsaw, Poland;
cThe Medicine and Health Sciences Faculty, UJK, Kielce, Poland

Background: Rathke cleft cysts are benign, epithelium-lined
intrasellar and/or suprasellar cysts believed to originate from
remnants of the Rathke pouch. Although its prevalence in adults is
rather high, Rathke cleft cysts are rare in children. Often they are
asymptomatic ﬁndings, however depending on their size and
localization they can present with a wide spectrum of symptoms.
Objective and hypotheses: The aim of the study was to analyse
the symptoms and surgical outcome of patients with the diagnosis
of Ratke cleft cyst based on histopathological examination of
postoperative material. Method: The study is a retrospective
analysis of 38 cases of children who underwent a neurosurgical
treatment due to Rathke cleft cyst in Children’s Memorial Health
Institute in Warsaw, Poland between 1994–2015. Results: Sex
ratio was 1:0,9 (20 girls and 18 boys), two female patients were
twins. At diagnosis patients were between 6 years 11 months and
17 years 10 months old with mean age of 13 years and 8 months.
Average diameter of the cyst was 16,7 mm. In six cases
calciﬁcations in the lesions were observed either in brain
imagining or intraoperatively. Most common symptoms were:
headaches (50%), hypothyroidism (50%), short stature and/or
decreased growth velocity (47%), delayed puberty and menstrual
abnormalities (37%), diabetes insipidus or polydipsia and polyuria
(26%), adrenal dysfunction (26%), sleepiness and general
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weakness (13%), visual disturbances (11%). 29 patients underwent
a transsphenoidal operation and in 9 a craniotomy was performed.
All but one were successful (one patient died due to postoperative
neurosurgical complications). The most common postoperative
complications were: diabetes insipidus, adenohypophysis, overweight and obesity. Conclusion: Although Rathke clefts cysts are
considered to be benign, non-neoplastic lesions they can present
with serious symptoms that deteriorate signiﬁcantly patients’
quality of life. In spite of successful neurosurgical treatment in
most of the analysed cases patients required a long-term
pharmacological treatment due to endocrinological complications.
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Congenital Craniopharyngioma: Report of Two Cases
Agnieszka Bogusza, Elzbieta Moszczynskaa, Mieczyslaw Szaleckia,b
aDepartment of Endocrinology and Diabetology, IP CZD, Warsaw,
Poland; bThe Faculty of Medicine and Health Sciences, UJK, Kielce,
Poland

Introduction: Craniopharyngiomas are slow growing epithelial tumors located in the sellar or suprasellar region of the
brain. Adamantinomatous subtype affects mainly children and
accounts for 5–10% of all intracranial paediatric tumors.
Diagnosed antenatal and neonatal craniopharyngiomas are very
seldom, about 40 such cases have been detected to date. They are
characterised by large size, progressive hydrocephalus and a poor
prognosis. Aim: The aim of the study was to analyse the clinical
symptoms and treatment efﬁcacy in children with diagnosis of
congenital craniopharyngioma (adamantinomatous subtype).
Materials and Methods: A retrospective analysis included two
children with craniopharyngioma diagnosed in prenatal period
(28 hbd) and in the second month of life. Results: Case 1. The ﬁrst
patient was diagnosed at 28 Hbd of pregnancy using an MRI scan.
A 36-week-gestation boy was delivered by cesarian section. The
newborn weighed 3410 g and scored nine points on APGAR scale.
Postnatal MRI of the brain showed solid-cystic tumour with the
solid part measuring 49!40!58 mm and the cystic part:29!
24!31 mm in the suprasellar region. Four weeks later, due to an
increasing hydrocephalus, the baby underwent radical resection.
It was diagnosed with an adenohypophysis, diabetes insipidus and
blindness. Aged 7 now, the boy suffers from epilepsy, hypotonia
and is disabled. Case 2. A 39-week-gestation girl was from
uneventful pregnancy and normal vaginal delivery. At birth, she
weighed 3680 g and scored nine points on APGAR scale. At 2
months of age, due to vomiting, respiratory distress and
bradycardia up to 40/min, the girl was hospitalized. The MRI of
the brain revealed the presence of a mass measuring 22!26!
24 mm in the supra and intrasellar region. At the 5 months of age,
the baby underwent radical resection. After the surgery, an
adenohypophysis and temporary diabetes insipidus (1 year
duration) was diagnosed. From 1st to 18th year of age, growth
hormone therapy was used. Now, the18-year-old girl measures
167,6 cm of height, weights 67.0 kg and is a capable student.
Conclusions: Congenital craniopharyngiomas are rare tumours
which can present a wide spectrum of symptoms depending on
size and localisation. The outcomes can vary.
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Congenital Hypopituitarism in a Patient with
18p- Syndrome
Anna Bolmasova, Maria Melikian, Anna Degtyareva
Kulakov Federal Research Center for Obstetrics, Gynecology, and
Perinatology, Moscow, Russia

Background: 18p- syndrome is very rare (1:50000 live-born
infants). Hypopituitarism as part of the syndrome is found in 13%
of cases. Here we present a case of congenital hypopituitarism in a
girl with 18p- syndrome. Objective and hypotheses: Description of a rare clinical case of congenital hypopituitarism as a
feature of 18p- syndrome. Method: Hormonal and biochemical
blood tests, MRI, karyotyping, echocardiogram, specialists’
examination. Results: A girl to non-consanguineous healthy
parents was born at term with normal height and weight. From the
ﬁrst week of life the child had marked muscular hypotonia,
dysphagia, recurrent hypoglycaemia and signs of cholestasis
(hepatomegaly, acholic stool, increase in total and direct bilirubin,
GGT, cholesterol and AST, ALT). Later, she was diagnosed with
congenital cataracts and a heart disease (atrial septal defect). The
child was held karyotyping, which detected the 18p- syndrome
((46 XX, del (18)(p 11.1; p 11.32)). At the age of 3 months she was
diagnosed hypopituitarism: secondary hypothyroidism, secondary
adrenal insufﬁciency (ACTH K6.05 pg/ml, cortisol K11.1 nmol/l,
TSH – 1.6 mIU/l, fT4 – 7.37 pmol/l). Empty sella syndrome was
diagnosed on MRI. Therapy with levothyroxine (6.25 mkg/kg/day)
and hydrocortisone (10 mg/m2) has been started. Over the next
month cholestasis and hypoglycaemia were occupied. At 2 years,
the girl was diagnosed with growth hormone deﬁciency. Growth
hormone therapy has been started, with good effect. A girl has
a strong psychomotor retardation. Conclusion: Diagnosis of
congenital hypopituitarism is extremely difﬁcult in the neonatal
period. We present a case of congenital hypopituitarism which has
manifested after birth with signs of severe cholestasis, hypoglycemia. In addition, the girl was found to have congenital cataracts
and a heart disease. In our cases the patient had typical features of
the 18p- syndrome in places without centromeric region. Further
research and monitoring of patients are needed to determine the
prognosis of the disease.

P2-P768

10 Years Review of Endocrine Diseases in Spanish
Patients Diagnosed with Primary Brain Tumors in a
Tertiary Hospital
Nancy Portilloa, Usune Gonzalezb, Raquel Rubiob, Miguel
Garcia Arizab, Gema Graua, Amaia Velaa, Amaia Rodrigueza,
Itziar Astigarragab, Itxaso Ricaa
aPediactric

Endocrinology Unit., Cruces University Hospital,
Barakaldo, Vizcaya, Spain; bPediatric Oncology Unit., Cruces
University Hospital, Barakaldo, Vizcaya, Spain

Background: Pediatric Central Nervous System (CNS)
neoplasms are the most frequent solid tumors in children. Since
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the increase in survival, the patients are in high risk of developing
long term sequelae. Endocrinological sequelae may be due to the
oncological disease itself but usually derived from the treatment
received, and they affect 20–50% of patients long-term. We aimed
to review our experience from 2005 to 2015. Objective and
hypotheses: Describe the actual situation/outcomes in our
tertiary unit. Method: An observational retrospective study of
clinical diagnosis of oncological disease and subsequent monitoring endocrinological data; collected both at diagnosis and
follow-up, including anthropometric variables, oncological treatment received and endocrinological pathology diagnosed. Statistical analysis SPSS22. Results: We studied 103 patients (48%
female) diagnosed at the age of 6.8G4.2 years. The most frequent
anatomical location was posterior (48%) followed by midline fossa
(35%). The most prevalent histological types were astrocytomas
(29%), medulloblastoma/PNET (17%) and Craniopharyngiomas
(7%). Global mortality was 42%. Subgroup of survivors (nZ59):
The age at diagnosis was 7.6G4.5 (vs. 5.8G3.6; PZ0.036), the
complete surgical resection was 67% (vs. 29%; PZ0.03), and the
posterior fossa involvement was 40% (vs. 60%; PZ0.03). Survival
was higher in astrocytomas and craniopharyngiomas. Chemotherapy and radiotherapy were given in 39% and 29%, respectively.
23% of survivors developed transient postoperative neurohypophyseal deﬁciency (SIADH, diabetes insipidus or both). Permanent sequelae subgroup (nZ17/59): The most frequent endocrine
sequel was Panhypopituitarism (64%). The axes involved in
descending order were: thyroid, GH, ACTH, ADH and FSH/LH.
Conclusion: In our review, permanent endocrinological deﬁcits
were mostly inﬂuenced by location and surgery in craniopharyngiomas. Almost one-third develop short-term endocrine
pathology. Panhypopituitarism incidence is high. Increased risk
tumors are craneofaringiomas and meduloblastomas.

P2-P769

Novel Uses of Psychiatric Drugs to Treat
Hypothalamic Obesity
Maria Cristina Azcona San Julian, Francisco Javier Aguilar GomezCardenas, Jose Luis Leon Falconi, Amaia Ochotorena Elicegui,
Ana Navedo de las Heras, Ana Catalan Lamban, Patricia
Sierrasesumaga Martin, Monica Prados Ruiz de Almiron,
Eduardo Arnaus Martin
Clinica Universidad de Navarra, Pamplona. Navarra, Spain

Background: Hypothalamic obesity (HyOb) is a disease
characterized by weight gain resistant to lifestyle changes and
dietary restriction. The main clinical ﬁndings are hyperfagia and
decline of satiety, high levels of insulin and an increase of
adipogenesis. The major problem for these patients is that
conventional treatments, either medical or surgical are not
succesful and have variable results. Objective and hypotheses:
We aim to describe the natural history of the disease in patients
who have attended our centre from early in their childhood until
adolescence and to ﬁnd new uses for psychiatric drugs that might
shed new light in the treatment of this disease. Method: We
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recollected data from 10 patients (seven women and three men)
diagnosed of HyOb by a multidisciplinary team. The data included
anthropometrics, clinical data and treatment received to stop gain
weight and comorbiditiesd in periods of 6 months. We used the
Tanofsky-Kraff et al (EAHQ) questionnaire to asses the alimentary
behaviour of the subjects. Results: The main causes of excessive
gain weight that we found were of tumoral origin: two pilocytic
astrocytoma, one hypothalamic neurocytoma, one anaplastic
astrocytoma and one craniopharyngioma. We recollected four
patients with Prader-Willy syndrome and one late onset
meningitis by group B streptococcal infection. We found that
the psychiatric drugs we used (methylphenidate, dextroamphetamine, ﬂuoxetine and topiramate) associated to eating habits
modiﬁcations managed to lower the weight (P!0.05) in our
patients. Conclusion: Treatment of HyOb should be assesed early
in the diagnosis. There is limited evidence about the effect of
psychiatric drugs on HyOB. Some of these drugs might be useful
and improved quality of life.

Discussion: Water and electrolyte disorders are common in
children and adolescence with intracranial tumors. Lower free T4
levels in patients who experienced triphasic phase and central
hypothyroidism presence in all patients with permenant DI were
interesting. Limitation of this study is the small sample size, this
can explain why there is no relation between tumor size and
location and the water- electrolyte disorders.
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Compound Heterozygosity for Two Novel POU1F1
Mutations in Siblings with Isolated Childhood Onset
Growth Hormone Deﬁciency (CO-GHD)
Mariana Gracea,b, Mato Nagelc, Caroline Joyceb, Rose Morisseyb,
Susan O’Connellb
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Postoperative Water and Electrolyte Disorders and
Affecting Factors in Children with Intracranial Tumors
Emıne Demet Akbas, Esra Doger, Aylın Kılınc Ugurlu, Aysun Bıdecı,
Orhun Camurdan, Peyamı Cınaz
Faculty of Medicine, Pediatric Endocrinology, Gazi University,
Ankara, Turkey

Introduction: Water and electrolyte disorders due to anterior
and posterior pituitary deﬁciencies are common in children which
are referred with intracranial tumors, especially arising from
suprasellar and pituitary regions. But the prevelance and affecting
factors of these disorders are not clear. We aimed that to
determine the prevelance of postoperative water and electrolyte
disorders and affecting factors in pediatric patients with
intracranial tumors. Method: We analized data from the medical
records of patients with intracranial tumors diagnosed before the
age of 18 years, and were consulted to pediatric endocrinology
department postoperatively. Clinical data included serum sodium,
pre- and postoperative pituitary hormones, cranial MRI results of
patients, complications and treatment modalities. Results: This
study included 29 patients (male: 15). 15 patients (51.7%) had
craniopharingeoma. In postoperative ﬁrst 4 days, diabetes
insipitus (DI) developed in 17 patients. 6 of these patients had
DI before the operation. Postoperative syndrome of inappropriate
antidiuretic hormone secretion (SIADHS) occured in 9 (31%)
patients. Only one pateint had SIADH syndrome without DI.
SIADHS occured during 2–11 days postoperatively. Of the 29
patients, 14 (48.3%) had permanent DI. 69% (nZ20) of the
patients had adrenal insufﬁciency, 75.9% (nZ22) had central
hypothyroidism. All patients who had permanent DI also had
central hypothyroidism. Triphasic response was seen only in six
patients. These patients were younger than others, and had lower
weight, BMI, height, free T4 value, and higher sodium value.
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Background: CO-GHD can be caused by a variety of
aetiologies, including pituitary or brain structural abnormalities,
and increasingly recognised genetic mutations of pituitary
transcription factors. Idiopathic GHD is a diagnosis of exclusion.
POU1FI is a late pituitary transcription factor. Mutations of
POU1F1 have autosomal recessive (AR) inheritance, and
phenotypically present with a normal or small anterior pituitary
gland on magnetic resonance imaging (MRI), they are associated
with GH, prolactin and variable TSH deﬁciency. Objective and
hypotheses: To describe the clinical history of two siblings
diagnosed with CO-GHD from their diagnosis until the
completion of growth of the older sibling, and the results of
genetic investigations. Method: A retrospective description of two
siblings with CO-GHD. Results: The boy was diagnosed with
GHD at the age of 5.4 years, presenting with severe short stature
(Height SDS K4.1). Excellent response to recombinant GH (r GH)
was seen with a ﬁnal height (K0.19 SD) within genetic target. At
age 17 years insulin tolerance test, conﬁrmed persistent GHD. His
younger sister presented with neonatal hypoglycaemia associated
with a low GH level and low IGF-1 SDS. Growth failure was noted
by the age of 2 months (length SDS was K3.35). She has
responded to rGH with a current height SDS is K1.19 SD at age 3
years. Pituitary MRI and thyroid function in both siblings were
normal. Given the similar phenotypes within the same family
investigations were undertaken which identiﬁed two novel genetic
mutations of POU1F1 in exon 3 and 4- p.K166E and P.E224K
respectively. Conclusion: The phenotype of early presentation of
severe GHD is consistent with previously reported cases of
POU1F1 mutations. As CO-GHD is rare, reoccurrence within the
same family should prompt genetic investigation to explain the
underlying aetiology, to guide on surveillance for other hormonal
deﬁciencies, and to help predict persistence of GHD into
adulthood.
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P2-P772

Brain MRI in Evaluation of Endocrine Diseases of
Childhood: Causal and Incidental Lesions
Emilie Selbonnea, Laetitia Martineriea, Juliane Legera,
Monique Elmalehb, Guy Sebagb, Jean-Claude Carela
aHôpital Robert Debré Service d’endocrinologie-diabétologie
pédiatrique, Paris, France; bHôpital Robert Debré Service d’imagerie
médicale, Paris, France

Background: Brain MRI is an essential tool in the diagnosis
of neuroendocrine disorders and aims at detecting anatomical
abnormalities and tumors. However, it may lead to the
identiﬁcation of unrelated or questionably related abnormalities
in the hypothalamic-pituitary region and/or the rest of the brain
parenchyma. Objective and hypotheses: To establish the
prevalence of causal lesions on brain MRI of children evaluated
for hypopituitarism, assess the frequency and nature of incidental.
Method: Retrospective single-center study based on the analysis
of brain MRI realized with focus on the pituitary region
(radiological protocol) from January 1st 2007 to December 31st
2008 for suspected hypopituitarism. Results: Of the 219 MRI
analyzed, 56% showed an anomaly and 34% involved the
hypothalamic-pituitary region. Most of these abnormalities were
minor and consisted of hypo- or hyper-plasia of the anterior
pituitary and cysts. Seven causal lesions (ectopic posterior
pituitary, no tumor) were identiﬁed (3.2%). Finally, 75 extrahypothalamic-pituitary lesions were identiﬁed of which 61 (28%)
were incidental. Twenty-one MRI were repeated after the initial
evaluation (9.6%) of which 38% were to control an incidental
ﬁnding. Conclusion: Brain MRI performed in the context of
anterior pituitary hormone deﬁciency identiﬁed a causal lesion in
3.2% but detected incidental unrelated MRI abnormalities in a
large proportion of patients, leading to a high number of repeat
examinations. Further work should be done to further reﬁne the
indications for brain MRI in these patients and avoid unnecessary
examinations and the risk of incidental ﬁndings.

P2-P773

Primary Thirst Defect is a Rare But Important
Complication Following Surgery for Hypothalamic
Hamartoma and Intractable Epilepsy
Dinesh Giri, Jo Blair, Urmi Das, Poonam Dharmaraj,
Senthil Senniappan, Connor Malluci, Pettorini Benedetta, Barry Pizer,
Sasha Burns, Mohammed Didi
Alder Hey Children’s Hospital, Liverpool, UK

Background: Diabetes insipidus (DI) is a well-recognized post
neuro surgical complication arising after hypothalamic-pituitary
surgery. DI occurring in the post-operative period can be transient
happening within 24–48 hour of surgery, secondary to trauma to
the connections between the magnocellular bodies and the nerve
terminals in the posterior pituitary, or to axonal shock from
disturbances in the vascular supply to the pituitary stalk and
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Table 1.
Time (hours)
Plasma Osmolality
(mosm/kg)
Plasma sodium
(mmol/l)
Urine Osmolality
(mosm/kg)
Plasma AVP (pmol/l)
Thirst (visual analogue
scale 1–10)

15:57

16:11

16:29

17:30

18:00

306

305

307

311

312

148

149

150

151

152

614

643

32.6
7

38.7
9

0.9
0

0.9
0

1.6
2

posterior pituitary. Objective and hypotheses: We report
primary thirst defect, a previously unreported rare complication
following surgery for hypothalamic hamartoma in an adolescent
girl. Method: An eighteen-year-old girl with intractable epilepsy,
secondary to hypothalamic hamartoma was admitted for the
resection of her hypothalamic lesion. She developed hypernatremia with hyper-osmolality but without thirst or polyuria
24 hours after surgery. She had normal plasma cortisol reserve
(plasma cortisol: 679 nmol/l), thyroid and renal function tests.
Results: A hypertonic saline test was performed. The results are
shown in Table 1. A targeted ﬂuid intake of 2.6 litres/day after
appropriate rehydration subsequently led to the improvement of
plasma osmolality (298 mosmol/kg) and normalisation of plasma
sodium(144 mmol/l). Conclusion: Primary thirst defect, is a rare
and dangerous complication that can occur after epilepsy surgery
for hypothalamic hamartoma. This can cause a confusing picture
with DI and vigilance is required to identify and recognise the
problem early to initiate the most appropriate management.

P2-P774

Insulin Sensitivity in Girls with Central Precocious
Puberty at Diagnosis and at 6 Months of GnRH
Analogue Treatment
Andrea Arcari, Analı́a Freire, Marı́a Eugenia Escobar, Marı́a
Gabriela Ballerini, Marı́a Gabriela Ropelato, Ignacio Bergadá,
Mirta Gryngarten
Hospital de Niños R. Gutiérrez, Buenos Aires, Argentina

Background: Puberty is associated with a physiological
decline in insulin sensitivity. Overweight and obesity are common
among girls with Central Precocious Puberty (CPP). CPP and
early menarche have been considered as risk factors for obesity
and cardiovascular diseases during adulthood. Besides, concern
has been raised by the potential impact of GnRH analogues
(GnRH-a) treatment on body weight and metabolic proﬁle.
Objective and hypotheses: To evaluate BMI and metabolic
parameters in CPP girls at diagnosis and during GnRHa treatment.
Method: We performed a cross sectional and prospective
longitudinal study of 15 CPP girls at diagnosis and at 6 months
on GnRHa therapy with an oral glucose tolerance test (OGTT).
Glucose and insulin levels were measured at 0, 30, 60, 90 and
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120 minutes. Fasting lipid proﬁle was also evaluated. Surrogates
indices for fasting (SFI) insulin resistance (IR) [HOMA-IR, G/I,
QUICKI] were calculated and evaluated according to own local
cutoff. Matsuda Index was calculated from OGTT. Results: At
baseline median chronological age was 7.8 years (5.7–8.5). All girls
were on Tanner stage 3. Eight patients had normal weight, whereas
7 were overweight (OW) or obese (Ob). No signiﬁcant change in
BMI was observed between baseline and on treatment. Six patients
had at least 2 impaired indices for insulin sensitivity (three of them
had normal weight) and two patients only one. During OGTT ﬁve
patients with OW or Ob showed hyperinsulinemia. Few patients
had dyslipidemia. Matsuda index was low in three patients at
diagnosis. There were not signiﬁcant changes in SFI and during
OGTT between diagnosis and on GnRHa treatment. Conclusion:
Our cohort of CPP girls showed a high frequency of OW and Ob
as well as high frequency of IR. BMI and metabolic proﬁle did not
show changes at six month of GnRHa treatment. Further studies
will be necessary to determine long term metabolic risk in these
patients.

height (PH) in borderline early or normal physiological puberty.
Method: 135 girls whose puberty started between 6.83 and 9.73
years (yr) were divided into two groups according to BA
advancement and decreased PH after 7.28G8.88 months of follow
up after the onset of puberty: group I with low PH was treated with
GnRHa for 2.22G0.85 year, group II with normal PH was followed
without treatment. Results: Values between the groups were
compared at the onset of therapy in group I and at respective time
in group II. The results are shown in the Table 1. GnRHa delayed
sexual maturation as well as BA and cause increased PH in group I.
87.3% of patients in group I and % 86.5 of girls in group II
achieved their FH within their target height (TH) range (TH-1
SDS). Stepwise linear multiple regression analysis for both groups
showed that height gain was mainly affected by BA and PH at the
start of treatment. Basal LH level also was a contributing factor.
Conclusion: The patients with advanced BA and decreased PH
should be evaluated in terms of treatment. Slowly progressing
puberty cases do not need treatment.

P2-P775

Effect of Gonadotropin Releasing Hormone
Analogues (GnRHa) on Final Height in Girls with
Borderline Early Puberty or Normal Physiological
Puberty Depend on Bone Age Advancement and
Predicted Height
Zeynep Hizli, Firdevs Bas, Sukran Poyrazoglu, Mikail Genens,
Zehra Yavas Abali, Ruveyde Bundak, Feyza Darendeliler
Istanbul Faculty of Medicine, Istanbul University, Istanbul, Turkey

Background: Borderline precocious and normal-onset puberty can show slow or fast course. The fast development of pubertal
signs can be resulted in decrease in ﬁnal height (FH) via
accelerated growth and bone maturation. Objective and
hypotheses: To study the effectiveness of GnRHa in improving
FH in girls with advanced bone age (BA) and decreased predicted
Table 1.
Group I
Group II
(nZ63)
(nZ72)
Cronological age (CA) (yr) 9.13G0.89
9.58G0.96
BA (yr)
11.12G1.06 10.27G1.76
Height SDS
0.86G1.32
0.61G1.09
BMI SDS
0.8G1.07
0.76G0.96
DBA/DCA
1.97G1.29
1.07G1.31
PH SDS
K1.1G1.29 K0.38G1.03
TH (cm)
156.9G5.42 158.17G4.75
PH SDS- TH SDS
K0.01G1.1
0.46G1.03
LH (mIU/mL)
2.31G2.28
1.09G1.5
FSH (mIU/mL)
4.1G2.13
3.66G2.71
Peak plasma LH to GnRH 14.9G17.04
5.87G7.28
(mIU/mL)
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P
0.007
0.003
0.240
0.840
0.003
0.002
0.147
0.025
0.038
0.496
0.037

P2-P776

Central Nervous System Abnormalities on Brain
Magnetic Resonance Imaging Among 200 Korean
Girls with Central Precocious Puberty
Shin-Hee Kim, Moon Bae Ahn, Won Kyoung Cho, Kyoung Soon Cho,
So Hyun Park, Min Ho Jung, Byung-Kyu Suh
Department of Pediatrics, College of medicine, The Catholic
University of Korea, Seoul, Republic of Korea

Background: Central precocious puberty (CPP) may result
from organic lesions, but it is most frequently of idiopathic origin
in girls. Objective and hypotheses: The objective of the study
was to identify central nervous system abnormalities in girls with
CPP. Method: This retrospective study was performed in
3-tertiary care hospitals between 2005 and 2015. During this
period, 200 girls with CPP performed brain magnetic resonance
imaging (MRI). Of the 200 girls, 12 (6.0%) were younger than
6 years, 188 (94%) were between 6 and 7 years. We analyzed the
radiologic ﬁndings and evaluated related clinical and biochemical
factors. Results: Brain MRI showed no abnormalities in
183 (91.5%), abnormalities of the hypothalamic-pituitary area in
16 (8.0%), and tuber cinereum hamartoma in one girls (0.5%).
Abnormalities of the hypothalamic-pituitary area included
microadenoma (nZ6), pituitary hypoplasia (nZ5), Rathke’s
pouch cyst (nZ3) and cyst of pituitary pars intermedia (nZ2).
Three (25.0%) of 12 girls aged !6 years had abnormal brain MRI
ﬁndings, whereas 14 (7.4%) of 188 girls aged 6–7 years had
abnormal brain MRI ﬁndings (PZ0.054). There were no
signiﬁcant differences in clinical and biochemical parameters
between girls with abnormal brain MRI ﬁndings and those with
normal ﬁndings. Conclusion: A small, but not negligible
proportions of girls with CPP have organic lesions, most of
which are benign.

Poster Presentations

P2-P777

Impaired Growth Hormone Secretion Associated with
Large Hypothalamic Hamartoma
Elena Sukarova-Angelovskaa, Mirjana Kocovaa, Natalija Angelkovaa,
Jasminka Josevab
aMedical
bMedical

Faculty, University Pediatric Clinic, Skopje, Macedonia;
Faculty, Institiute of Radiology, Skopje, Macedonia

Background: Hypothalamic hamartomas (HH) are rare nonprogressive brain tumor malformations that occur early during
brain development. Most of the cases are sporadic and
nonsyndromic. Variation in size and location of the hamartoma
within the hypothalamic region is not always associated with the
severity of the clinical presentation. A wide range of symptoms
could occur - from nonsymptomatic to severely affected cases that
include seizures (mostly gelastic), behavioral difﬁculties and
endocrinological disturbances. Among all, precocious puberty is
most common endocrinological dysfunction; others present less
frequently. Objective and hypotheses: Evaluation of GH in a
child with hypothalamic hamartoma. Method: A girl approached
our clinic due to the short stature. The child was born on term
BW3350gr/BL50 cm. During early infancy growth was within the
normal curve. Growth velocity started to decline after the age of 4
years. At the age of 7 years the child was 4SDS below the mean for
height and 3SDS for weight. Pubertal development started at 8.5
years of age. Results: GH deﬁciency was conﬁrmed with
stimulation tests (peak value of 4.3 ng/ml) and low IGF1. MRI
of the pituitary showed large hypothalamic hamartoma without
tendency for growth during the two following years, whereas the
pituitary gland was normal. The girl showed behavioral problems shyness, timidity and inability to accustom to school activities.
Also she had frequent headaches and episodes of crying.
Neurological examination as well as ortooptic testing was normal.
Other pituitary hormones were normal as well. Conclusion:
Clinical presentation of HH is mostly associated with a particular
position of the hamartoma. Since the size of HH in our case is
30 mm, both possible mechanisms could be involved – impaired
GHRH secretion from the lower parts of the hypothalamus
(arcuate nucleus) and inadequate control of somatostatin levels
produced from upper parts of the hypothalamus (rostral
periventricular nucleus). However, short stature should be
considered as a rare feature of HH.

P2-P778

Comparison of Triptorelin Versus Leuprolide in
Treatment of Girls with Central Precocious Puberty
Gulay Can Yilmaz, Cengiz Kara, Eda Celebi Bitkin, Hasan
Murat Aydin
19 May University Department of Pediatric Endocrinology, Samsun,
Kurupelit, Turkey

Background: GnRH agonists, leuprolide acetate (LA) and
triptorelin acetate (TA), have been widely used in the treatment of
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central precocious puberty (CPP). But, a comparative data on the
effectiveness of these two drugs for CPP treatment is very scarce.
Objective: To compare the efﬁcacies of TA and LA treatments in
girls with idiopathic CPP. Patients and Methods: Sixty girls with
rapidly progressive CPP treated with LA (nZ30) or TA (nZ30)
were studied in a retrospective analysis. Inclusion criteria for
treatment were breast development before 8 years, pubertal LH
level (basalO0.3 IU/l or peakO5 IU/l), accelerated bone age
(BAOC2SD) and predicted adult height (PAH) !155 cm or
progressive compromise of PAH (at least 3 cm in 6 months). Initial
dose of both drugs was 3.75 mg/28 days. A pubertal LH response
to GnRH agonist at the third month of treatment was indicative
of non-suppression and a need for dose increment. One-year
follow-up data of two groups were compared. Results: Baseline
characteristics including age, pubertal stages, BA, PAH, basal and
peak gonadotropin levels and drug doses per kg of body weight
were similar in two groups. However, GnRHa-stimulated LH levels
at the third month were signiﬁcantly higher in LA group than in
TA groups (3.1G2.3 vs 1.4G0.9 IU/l; P!0.001). While an
increment in LA dose was required in seven patients (23%), no
patient needed a TA dose increase (PZ0.011). Nevertheless, at the
end of one year, clinical progression (Tanner stages, growth
velocity, skeletal maturity, etc.) of two groups were not different,
with similar doses of LA and TA (126G66 and 119G25 mg/kg;
PZ0.59). Conclusion: Despite similar clinical efﬁcacy with
leuprolide, triptorelin provided better LH suppression without a
need for dose increment. So it might be more preferred for
treatment of girls with CPP because it.

P2-P779

Central Precocious Puberty in a Female with Gonadal
Dysgenesis and Bilateral Gonadoblastoma
Paolo Megna, Perla Scalini, Laura Capirchio, Maurizio De Martino,
Stefania Losi, Stefano Stagi
Health Sciences Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy

Background: Gonadal dysgenesis may be rarely associated
with precocious puberty (PP) and development of gonadoblastoma. In these patients cases of peripheral PP have been reported.
On the contrary, a central PP has been very rarely described.
Objective and hypotheses: To describe a female with central PP
associated with a bilateral gonadoblastoma. Results: A 8 year and
5 month old phenotypically female child, presenting suspected PP
was remitted to our attention. Clinical examination revealed a B3
AH2 PH3-4 Tanner stage associated with the development of a
mild clitoris hypertrophy in the last months; bone age was
advanced (18 months); no evidence of dismorphic features. The
height was 129.3 cm (50 th centile), weight 39.400 Kg (90 th centile),
BMI 23.27 (O97 th centile). Pelvic ecography showed pre-puberal
gonads and uterus. Routine blood examimations revealed normal
levels of CEA, hCG, aFetoprotein, ACTH, 17-OH-Progesterone,
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Aldosterone, Renin, DHEA-S, D4-Androstenedione, and 17bEstradiol. However, Testosterone was very high (233 ng/dl).
GnRH test showed very high levels of LH and FSH. Finally, MRI
showed apparently normal gonads and hypoplasic uterus.
Karyoptype was 45,X/46,XY(50%/50%). An explorative videolaparoscopy disclosed a hypoplasic uterus, right monolateral
fallopian tube and left epididymis. The histological evaluation of
the gonads showed the presence of a bilateral gonadoblastoma.
So, the patient carried out a bilateral salpigogonadectomy.
Conclusion: Our case emphasizes the importance of taking into
account among the different causes of PP the possibility of steroid
hormone secreting tumors and, at the same time, to ﬁnd the
phenotypic characteristics that may make us assume a more
complex etiology of the clinical picture.

P2-P780

Precocious Puberty: A Single Academic Center
Experience
Heta Huttunena, Tero Varimob, Päivi Miettinenb,c, Matti Herob,
Taneli Raivioa,b
aFaculty of Medicine, Department of Physiology, University of
Helsinki, Helsinki, Finland; bChildren’s Hospital, University of
Helsinki and Helsinki University Hospital, Helsinki, Finland;
cResearch Programs Unit, Molecular Neurology, and Biomedicum
Stem Cell Center, University of Helsinki, Helsinki, Finland

Background: The frequency of makorin RING-ﬁnger protein
3 gene (MKRN3) mutations in Finnish patients with precocious
puberty (PP) is not known. As a ﬁrst step to investigate this, we
describe the diagnoses underlying PP in a single academic center.
Objective and hypotheses: To review the diagnoses in children
who were presented with signs of PP (adrenarche excluded) at the
Helsinki University Hospital, with a special emphasis on the
identiﬁcation of familial cases. Methods: In this retrospective
chart review, we searched the hospital electronic patient records
with ICD-10 codes for premature thelarche (PT), peripheral
precocious puberty (PPP), organic central (OCPP), and idiopathic
central precocious puberty (CPP) to identify children that had
been evaluated for the clinical signs of puberty before the age of 8
years in girls and 9 years in boys. Results: This study cohort
contained (4/2016) more girls (nZ69) than boys (nZ4, P!0.05).
The most frequent diagnoses were CPP (66% of the cases), PT
(19%), OCPP (8%), and PPP (5%). In girls, the most common
diagnosis was CPP (70%), and, in boys, OCPP (75%). Interestingly, 34% of patients with PP reported a positive family history
for early puberty. Patients with CPP or OCPP had signiﬁcantly
higher basal LH, FSH, and GnRH-induced LH levels than those
with PT or PPP (P!0.05). A brain MRI scan was performed in
48% of the patients of whom 20% showed an abnormal result.
Conclusion: In Finland, similarly as described in other European
countries, idiopathic precocious puberty affects girls more often
than boys, and a pathological cause in boys should always be
suspected. We are currently gathering data on the familial cases for
the MKRN3 substudy.
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P2-P781

Does Pituitary Volume have the Diagnostic Value on
Growth Hormone Deﬁciency and Prognostic value on
the Response to Growth Hormone Therapy?
Seniha Kiremitci Yilmaza, Gulgun Yilmaz Ovalib, Fatih Düzgünb,
Deniz Kizilaya, Betul Ersoya
aDivision Of Pediatric Endocrinology, Department of Pediatric
Endocrinology, Celal Bayar University School of Medicine, Manisa,
Turkey; bDepartment of Radiology, Celal Bayar University School of
Medicine, Manisa, Turkey

Background: Pituitary gland imaging is conventionally done
after the diagnosis of growth hormone (GH) deﬁciency was
established, to ascertain the cause of GH deﬁciency. Objective
and hypotheses: We aimed to determine the differantial
diagnostic value of pituitary volume (PV) on GH deﬁciency, and
effect of PV on responses to GH therapy. Method: This
retrospective study was conducted on 102 growth hormone
deﬁcient (GHD) patients (52 females, 50 males), treated and/or
being treated with GH in respect of the current guidelines and 43
non GHD short children (17 female, 26 male). The patients’ data
was collected from medical records. Other pituitary hormones had
been evaluated. Patients with any other pituitary hormone
deﬁciency, history/clinical evidence of any chronic diseases, or
other endocrine abnormalities, genetic syndrome, prematurity/
small for gestational age birth, head injury, craniospinal irradiation
were excluded. Patients were also divided into two groups
according to pubertal status. PV was calculated according to
formula: (height!width!length)!0.52. Results: There were no
signiﬁcant differences in age at the time of diagnosis, female/male
ratio, puberty distribution, birth weight between two groups. None
of the participants had any structural pituitary abnormalities.
PV of non GHD short children was greater than GHD patients
(PZ0.009). PV was also greater in pubertal GHD and non GHD
short children (PZ0.002) than prepubertal patients. PV was
signiﬁcantly correlated with age, bone age, IGF1 SDS, peak GH
values (rZ0.26 PZ0.007, rZ0.28 PZ0.004, rZ0.32 PZ0.001,
rZ0.24 PZ0.015, respectively). However there was no correlation
between PV and changes in the height SDS increase in GHD
children under GH therapy (PO0.05). Conclusion: This study
emphasizes the differential diagnostic value of PV on GHD, but no
prognostic value of PV on response to GH therapy.

P2-P782

Early Puberty; Diagnosis, Treatment and Prognosis
Ebru Misirli, Aysun Bideci, Esra Doger, Emine Demet Akbas,
Onur Akin, Aylin Kilinc Ugurlu, Orhun Camurdan, Peyami Cinaz
Faculty of Medicine, Pediatric Endocrinology, Gazi University,
Ankara, Turkey

The aim of this study was to evaluate the diagnosis at the ﬁrst
examination and last visit, etiology, prognosis, clinical properties
of girls referred to the pediatric outpatient clinic with a
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presumptive diagnosis of early puberty for ten years and deﬁning
the effect of treatment on ﬁnal height (FHt). In this single-center
study, we included 1330 patients who were diagnosed during the
years 2004–2014. History, anthropometric data, bone age (BA),
hormones and pelvic ultrasonography were analyzed. Bone age
was determined by left hand X-ray and predicted adult height was
calculated. Of the 1330 girls referred for early onset breast
development 336 (25.2%) had false alarms for puberty, 22 (1.6%)
had peripheral early puberty (PEP), 16 (1.2%) had central early
puberty (CEP) with an organic origin. The prediagnosis of the
remaining 936 girls were, early puberty (EP) (31.6%), prematüre
thelarche (PT) (43.6%) and early onset puberty (EOP) (24.7%).
All of the girls predignosed with EP were determined idiopathic
central early puberty (ICEP) for deﬁnitive diagnose. %37 of the
girls prediagnosed with PT were determined ICEP for deﬁnitive
diagnose and the remaining %63 weren’t progressed rapidly. All of
the 232 girls prediagnosed with EOP were determined EOP for the
ﬁnal diagnose. According to the ﬁrst pubertal signs; FHt and FHt
SDS of !7 years (PZ0.022, PZ0.041) and 7–8 years (PZ0.001,
PZ0.001) girls was signiﬁcantly higher in treated groups than
untreated groups, however, there was no statistically signiﬁcant
difference between treated and untreated group in O8 years girls.
The age of menarche was signiﬁcantly higher in treated girls than
untreated girls. In conclusion, if pubertal signs developed before
8 years, GnRHa treatment is effective in preserving height and
delaying menarche in girls. When treatment is started after
10 years of chronological age in rapidly progressive puberty, there
is no signiﬁcant change in ﬁnal height.

P2-P783

Basal Levels of FSH and LH can be Helpfull in
Diagnosis of Puberty Precocious?
Ulku Gul, Bahadir Samur, Zeynep Uzan Tatlı, Nihal Hatipoglu,
Mustafa Kendirci, Selim Kurtoglu
Medical Faculty, Erciyes University, Kayseri, Turkey

Background: Luteinizing hormone stimulating hormone
(LHRH) test is the gold standard test in the diagnosis of puberty
precocıous (PP). The basal levels of FSH (follicular stimulating
hormone) and LH (luteinizing hormone) cannot be always
reliable. Objective and hypotheses: To investigate the relation
between the LHRH test and basal levels of FSH and LH. Method:
Girls with puberty started before the age 8 are investigated. Eighty
nine girls diagnosed as central PP between January 2014-June 2015
were involved in the study. Laboratory examination (LH, FSH and
estradiol), bone age and pelvic ultrasonography and LHRH test
performed in all the patients with LH levels under 0.3 IU/l. Peak
LHO5 IU/l accepted as positive for the test. The relation between
basal hormone levels and LHRH test results are investigated.
Results: The ages of the patients ranged from 3.08–9.75 years.
LHRH test performed in 59 patient. 39 patients (66.1%) with basal
LH !0.1 IU/l test results and 22 of them (56.4%) had peak LH
O5 IU/l. There was no correlation between basal LH and peak LH.
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We detected signiﬁcant relation between basal FSH and peak LH
(P!0.001, r: 56), and there was no correlation between basal and
peak LH when the effects of bone age excluded. Conclusıon: Basal
LH levels below 0.1 IU/l is not reliable to exclude PP. In our study,
56.4% of the patients had unmeasurable basal LH levels but
diagnosed as central PP with the LHRH test and clinical ﬁndings.
In some studies, FSH secretion starts in prepubertal period and LH
pulsations becomes dominant at the stage 2 puberty. Signiﬁcant
correlation of basal FSH and peak LH in this study, may suggest
that basal levels of FSH can be predictive of PP diagnosis.

P2-P784

Body Mass Index and Body Fat Composition are Both
Related to Central Precocious Puberty in Chinese Girls
Ke Huang, Jun-fen Fu, Guan-ping Dong
Children’s Hospital of Zhejiang University School of Medicine,
Hangzhou, China

Background: Obesity in children and adolescents has become
an increasing clinical and public health concern. It was reported
that obesity is positively associated with sexual maturation in both
boys and girls in China. However, the effect of obesity on pubertal
development is incompletely elucidated. Objective and
hypotheses: To evaluate the fat mass and body composition by
dual-energy x-ray absorptiometry (DEXA) in Chinese precocious
puberty girls, and to examine the association between body fat
composition, body mass index (BMI) and pubertal mutation in
girls. Method: Sexual maturation was evaluated by physical
assessment. Skeletal age was determined by a left-hand roentgenogram and assessed by a radiologist according to the technique of
Gruelich and Pyle. Ovarian volume was estimated by transabdominal ultrasound. Basal estradiol, luteinizing hormone (LH)
and follicle-stimulating hormone (FSH) were measured. CPP girls
were diagnosed according to their clinical characters and the
results of LHRH stimulating test. Total body fat mass and percent
body fat (%BF) was assessed with DEXA. Results: Altogether, 26
central precocious puberty (CPP) girls and 28 age-matched
prepubertal girls (age, 7 to 9 years) were enrolled in this study.
The %BF of the CPP girls was signiﬁcantly higher than control
group (30.53 VS 28.33, P!0.05); while the BMI of the two groups
was 16.84 and 15.78, respectively (P!0.05). In the CPP girls, the
peak LH level in the LHRH stimulating test was negative
correlated with the %BF and BMI. Conclusion: Higher BMI
and %BF are found in CPP girls and adiposity is associated with
early pubertal development in Chinese girls. The use of DEXA has
been shown to be a reliable and accurate measurement of fat mass
while BMI is also an equivalent measure for assessed the degree
of obesity in Chinese girls. Because of its low cost and rapid
administration, BMI is still a useful measurement for screening
obesity and puberty in large population samples.
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P2-P785

Hyperleptinemia in Obese and Non-Obese Children
with Early Puberty
Kyung-Mi Jang, Jung-Eun Moon, Cheol-Woo Ko
Kyungpook National University Hospital Children’s Hospital,
Daegu, Republic of Korea

Background: Leptin is mainly produced by adipocytes. In
animal and human, it is a potnet anorectic and increases in obesity.
Some reported that precocious puberty is prevelent in children
with obesity. Objective and hypotheses: This study was done to
see the changes of blood leptin levels in both obese and non-obese
children with early puberty or precocious puberty. Method: Study
patients consist of 325 children with early puberty or precocious
puberty showing abnormally high blood leptin levels
(O7.8 ng/ml) who visited our institute for GnRH stimulation
tests between Jan 2014 and Feb 2015. Their medical records were
reviewed retrospectively. And their clinical and laboratory data
was analyzed. Results: They are 273 girls and 52 boys. Their mean
ages are 9.2G1.7 years. 254 out of 325 (78%) were non-obese, and
71 (22%) were obese. Hyperleptinemia was more frequent in nonobese group than obese group. Blood leptin levels (ng/mL) was
signiﬁcantly higher in obese group compared to non-obese group,
17.0G7.8 vs 12.6G4.9, respectively (P!0.001). In obese group,
boy’s blood leptin levels (ng/mL) are signiﬁcantly higher than girl’s,
23.2G11.2 vs 16.1G6.8, respectively (P!0.05). Blood leptin levels
does not show any signiﬁcant difference between GnRH (C) (peak
LH O5 mIU/ml) and GnRH (K) groups. In GnRH (C) group,
their age was signiﬁcantly older compared to the age of GnRH (K)
group in both girls and boys (P!0.05). Interestingly, obese GnRH
(C) girl’s age was younger than non-obese GnRH (C) girls
(P!0.05), this would be said that obesity may associates with
earlier pubertal onset in GnRH (C) girls with hyperleptinemia.
Conclusion: hyperleptinemia was more frequently found in nonobese sexually precocious children than expected. Further study
regarding the mechanism of hyperleptinemia and its clinical
signiﬁcance in non-obese children with early puberty or
precocious puberty is necessary.

the congenital hypopituitarism. Objective and hypotheses: To
describe a very rare case characterized by the association between
congenital hypopituitarism and abnormalities of the internal
carotid artery. Method: Here we describe the case of a 5 months
old female that presented respiratory distress after the birth and 1
month later, because of prolonged jaundice, was found to have low
FT3, FT4, and TSH (FT3 was !2.3 pmol\l FT4 was !3.5 pmol\l,
TSH which was !0.1 microUI\l). She also had an undetectable
Cortisol (!9 nmol\l) and IGF1 (!3,3 mmol\ l). Results: MRI
imaging demonstrated an ectopic posterior pituitary gland and the
anterior pituitary gland appeared very small/hypoplastic. It also
showed absence of the right ICA with an anastomotic vessel
arising from the cavernous segment of the left ICA, crossing the
midline, reconstituting the terminal right ICA and forming
the right Middle Carotid Artery further on. Conclusion: The
case report we described is about a 5 months old patient with
congenital hypopituitarism secondary to a hypoplasia of the
pituitary gland, an ectopic posterior pituitary gland and the
agenesis of the right internal carotid artery. Up to now this is
the 14 th case with the association of congenital hypopituitarism
and abnormalities of the ICA and the 4 th one under the ﬁrst year of
age. Considering that a reduction of the blood supply is very
unlikely to be the cause of the hypopituitarism, the hypothesis of a
new, unknown, genetic mutation that could have caused both the
pituitary hypoplasia and the agenesis of the ICA seems to be more
likely.

P2-P787

Giant Macroprolactinoma in a Female
Adolescent – Case Report
Ana Hreniuca, Simona Gherasima, Maria-Christina Ungureanua,b,
Cristina Predaa,b, Carmen Vulpoia,b, Voichita Mogosa,b,
Daniel Rotariuc, Ion Poeatac, Letitia Leusteana,b
aSt.Spiridon

Hospital-Department of Endocrinology, Iasi, Romania;
of Medicine and Pharmacy- Gr.T.Popa, Iasi, Romania;
cN.Oblu Hospital-Department of Neurosurgery, Iasi, Romania
bUniversity

P2-P786

Association between Congenital Hypopituitarism and
Agenesis of the Internal Carotid Artery: A Case Report
Alessandra Coccaa,b, Olivia Carneya, Tony Hulsea
aEvelina London Children’s Hospital, London, UK; bSecond
University of Naples, Naples, Italy

Background: The abnormalities of the Internal Carotid Artery
(ICA) are very rare phenomenona and the agenesis, in particular,
has an estimated incidence of 0,01% among the general
population. It could also be associated with another rare condition:
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A female patient was ﬁrstly evaluated at the age of 12 years,
complaining of headaches and visual loss. Physical examination
demonstrated adequate height and weight, Tanner stage P1B1.
Papillary edema was conﬁrmed by fundus examination. MRI
showed a pituitary macroadenoma, 6.6!7.3!6.1 cm with
compression of the optic chiasm and bilateral cavernous sinus
invasion. The ﬁrst prolactin value obtained was 169.164 uUI/ml
(normal!210) with the other pituitary axis within normal ranges
for gender and age. Due to a sudden bitemporal hemianopsia and
threat of vision loss, surgical debulking via classic approach was
performed, and tumor volume was reduced. The histopathological
examination revealed a prolactinoma with a high proliferative
activity (Ki IndexZ17%). Subsequently, she was treated with
cabergoline, with doses ranging from 1 mg to 2.5 mg/week.
However, the lowest prolactin level achieved was 538,9 ng/ml
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(normal 30–144). Tumor size decreased by only a further of 35%
after two years of medical treatment. At the age of 14 year-old, she
was addressed to our department for a close monitoring. After 6
months of cabergoline at a dose of 3.5 mg/week, the prolactin
nadir was 150 ng/ml, with persistent gonadotropin and thyrotropin insufﬁciency. Her height was 154 cm (K1,4 DS) associated
with an inadequate weight (C3,2 DS) and insulin resistance signs.
No spontaneous signs of puberty were observed. The latest MRI
revealed a persistent sellar and suprasellar mass (48/30/33 mm)
with discreet extension to the cavernous sinus, but with no general
mass effect. Partial optic atrophy at the ophthalmological followup was highlight. Case particularities: Being this fairly rare
tumor, there is a lack of treatment guidelines. The postoperative
management of this case proves to be provoking, both in the
control of the secretion of this large sellar mass, but as well in the
ensuring of growth and puberty installation.

P2-P788

Adenomas Pituitary in Children
Nora Soumeya Fedalaa, Ali El Mahdi Haddamb, Djamila Meskineb
aDepartment of Endocrinology Bab El Oued Hospital, Algiers,
Algeria; bDepartment of Endocrinology Bologhine Hospital, Algiers,
Algeria

Background: Pituitary adenomas are rare in children. Most of
them are found in adolescents. Macroadenomas and secreting
adenomas are the most common. They can be sporadic, familial,
belong to tumor syndromes and be associated with distinct genetic
defects. Objective and hypotheses: Report phenotypic and
genotypic characteristics of pituitary adenomas in children.
Method: Eight children with pituitary adenoma were identiﬁed
in 20 years. All underwent clinical examination, paraclinical
Assessment (hypophysiogramme, MRI G CT, Ophthalmic bilan)
and a genetic study (Menine, AIP, FIPA). Results: Average age was
7G0.4 (6–11) years. Sex ratio F/G: 1.5. Tumor syndrome is
constant with ophthalmological disorders in 70% and gigantism
in one case. The causes are: prolactin adenoma: 6; Somatotropic
adenoma: 2. The tumor lesion is large in all cases: mean tumor
height: 26 mmG0.8 (18–45) Endocrine evaluation revealed
dissociated anterior pituitary insufﬁciency n: 100% (GH: 7, TSH:
8, ACTH: 5). The genetic investigation revealed NEM 1 n: 4. The
search for the AIP gene and FIPA was negative for the others cases.
Conclusion: Pituitary adenomas are exceptional in pre pubertal
period. They are in large majority, characterized by clinical and
genetic diversity. Prolactin adenoma is the most frequently. They
must be diagnosed and treated precociously because of their
locoregional agressivity.

P2-P789

A Patient with Multiple Endocrine Neoplasia Type 1
Presented with Precocious Puberty
Nese Akcana, Umut Mousab, Hasan Savb, Ruveyde Bundaka
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aNear East University Hospital, Nicosia, Cyprus; bDr. Burhan
Nalbantoglu Government Hospital, Nicosia, Cyprus

Background: Multiple Endocrine Neoplasia Type 1 (MEN1)
is an autosomally transmitted hyperplastic or neoplastic disorders
of some endocrine and non-endocrine organs. Pituiatry tumors
develop in 30–70% of patients with MEN1. Mean age at onset of
MEN1 associated pituitary tumors is the 4th decade and its
occurence before and during puberty is very rare. Although there
are two case reports about MEN1 and delay puberty, early and
rapidly progressive puberty with MEN1 has no reported yet. Case:
Eight years and 5 months girl whose father has MEN1, applied
with pubic and axillary hair that were detected ﬁrst 10 months ago.
At that time, her tanner stage was 2. The patient was diagnosed as
central precocious puberty as a result of LHRH test. Bone age was
advanced (2.5 years more than chronological age). The predicted
adult height was calculated considerably shorter than the target
height and GNRH anologue treatment was started to patient. In
pituitary MR, hypointense region which was stabil in size during
the follow up, was seen in intermediate lob but it was not
interpreted in favor of the adenoma. In biochemical tests at
admission, serum calcium level was high whereas serum
phosphorus, PTH and 25-OH vit D levels were normal. In follow
up, PTH increased, hyperparathyroidism was detected and patient
was diagnosed as MEN1 same as her father. Furthermore, growth
velocity decreased and patient needed also growth hormone
therapy. Conclusion: This case emphasize relevance of early
screening of endocrine disorders for members of families with
MEN1 because of diversity of endocrine disorders and also it
should be kept in mind that rare endocrine presentations as
precocious puberty can also be detected in the follow up of patients
with MEN1.

P2-P790

Precocious Puberty in a Girl With Prader Willi
Syndrome
Maria Papagianni, Konstantina Kosta, Ioannis Lialias,
Christos Chatzakis, Kiriaki Tsiroukidou, Ioannis Tsanakas
Endocrine Unit, 3rd Pediatric Department, Aristotle University of
Thessaloniki, Hippokrateion Hospital of Thessaloniki, Thessaloniki,
Greece

Background: Prader Willi Syndrome (PWS) is a rare genetic
disorder with a wide range of symptoms manifestation. Main
characteristics are hypotonia, growth retardation, feeding difﬁculties in neonatal period, increased appetite and obesity in
childhood, delayed puberty or hypogonadism in adolescence.
It is also associated with behavioral disturbances and impaired
cognitive function. The genetic defect is located on the 15q11-13
chromosome. Objective and hypotheses: A 7 years old girl with
PWS, admitted to our unit for the regular follow up due to growth
hormone treatment. She was diagnosed at the age of 2 months. Her
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genetic test showed deletion of paternal 15q11-13 and presence
of one maternal allele on the D15S10, Gabrb3 and D15S113.
Method: Physical examination revealed bilateral thelarche and
pubarche (Tanner stage: B2A1P2M0). Her height was 118.7 cm
(K0.47SDS), her weight was 27 kg (1.7 SDS) and her BMI was
19.16 kg/m2 (1.68 SDS). GnRH test result was indicative for
puberty (peak LH:17.4 mIU/ml, peak FSH:13.4 mIU/ml).
Results: The patient didn’t follow puberty suppression
treatment as the thelarche was spontaneously regressed. In
the next 6 months thelarche relapsed, increased growth rate
was noted and the laboratory tests revealed augmented LH,
FSH and Estradiol levels. On the physical examination, height
was 127.6 cm (0.06 SDS), weight was 36 kg (3.4 SDS) and BMI
was 22.32 kg/m2 (2.25 SDS). She was put on GnRH analogue
treatment. Conclusion: The most common pubertal disorders of
the PWS are delayed or incomplete puberty. In our case the patient
presented with incomplete precocious puberty but later progressed
to complete precocious puberty. There is a very limited amount of
information in the literature concerning association of precocious
puberty with PWS (!4%), probably due to deletion of speciﬁc
genes on the affected part of the chromosome. Recently MKRN3
gene mutation, which is located on the affected part of the
causative chromosome, has been correlated with precocious
puberty in patients with PWS.

for dysmenorrhea was 9.3% (nZ119). Of participants 90.8% were
discussing their menstrual problems with their mothers. In
menstruating girls, the rate of school absenteeism was 15.9% as
general and 18% in the group with dysmenorrhea. Of participants
5.2% (nZ104) reported having hypertrichosis and 40.9% (nZ818)
of them have acne problems. Conclusion: Problems related to
menstruation are common in adolescents and affects their social
life. In adolescent girls the most common menstrual problem is
dysmenorrhea and it affects school performance and attendance
and those with menstrual problems showed a low rate of seeking
medical help.

P2-P792

Haplo-insufﬁciency for LHX4 Alone does not Result in
Hypopituitarism
Mala Kurrea, Evelien Geversa,b
aBarts

Health NHS Trust - Royal London Hospital, London, UK;
Harvey Research Institute, Queen Mary University
London, London, UK
bWilliam

P2-P791

Menstrualcharacteristics and Problems in 9–18 Years
Old Turkish School Girls
Mustafa Kendirci, Gul Yucel, Ulku Gul
Erciyes University, Kayseri, Melikgazi, Turkey

Background: The aim of this study is to determine
menstruating girls’ sectional characteristics and the frequency of
the menstrual problems. Method: The study was done in
randomly selected primary, junior and high schools at Kayseri
Province between December 2014–March 2015. After obtaining
the permits adolescent girls in 9–18 age groups were included in
the study. Following preliminary information, informed consent
forms and questionnaires were distributed. Participants were
asked about epidemiological characteristics of menstruation and
accompanying problems. The questionnaires were then evaluated.
Results: This study consists of equal number of participants
(nZ2000) from all age groups. 63.7% of girls (nZ1274) had
started menstruating. It was found that the mean age at menarche
was 12.74G1.03 years, the mean menstrual cycle length was
28.1G5.7 days, duration of menstrual ﬂow was 5.9G1.4 days and
number of pad used per day during period was 3.4G1.3. With a
prevalence of 84.8% (nZ1080), dysmenorrhea was the most
prevalent menstrual disorder and the average pain score of
dysmenorrhea was 5.87G2.45. Of menstruating girls, 34%
(nZ439) were found to use painkillers, the common one was
paracetamol;during this period the prevalence of non-medical
methods to relieve pain was 35.2%; the rate of seeking medical help
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Background: Two LIM homeodomain transcription factors,
Lhx3 and Lhx4, are critical in the development of the nervous
system and pituitary gland in mice. Lhx4 null mice die shortly after
birth and have abnormal pituitary gland development. Recently,
the ﬁrst human homozygous LHX4 mutation was described,
resulting in congenital hypopituitarism and neonatal death.
Heterozygous LHX4 variants have been described and are linked
to hypopituitarism but have variable penetrance. Hypothesis:
Haplo-insufﬁciency for LHX4 per se does not cause hypopituitarism; either LHX4 variants act in a dominant negative fashion or a
second genetic/environmental abnormality is required to affect
pituitary function. Clinical case: The index case was born at term
weighing 3.1 kg. She had neonatal pneumonia, and feeding
problems and continued to have delayed milestones and learning
difﬁculties. She also had day and night enuresis without evidence
of diabetes insipidus. A CGH array showed a 2.2 Mb deletion of
chromosome 1q25.2–1q25.3 which includes LHX4; the deletion
was not present in the mother. Investigation showed normal
pituitary function and a normal pituitary and brain on MRI. She
grew along the 9–25 th centile with a midparental height on the
2 nd–9 th centile. She entered puberty at a normal age (9–10 years)
although she had menarche at the age of 10.5 years. There was a
family history of learning difﬁculties, deafness, renal abnormalities
and anencephaly in three paternal cousins. The father is healthy.
His genetic analysis is still pending. Conclusion: Haploinsufﬁciency of LHX4 in itself does not result in pituitary
pathology. Redundancy or rescue by other transcription factors
may be responsible for the absence of a pituitary phenotype in
LHX4 dosage reduction. Heterozygous LHX4 mutations described
in hypopituitarism may be part of a digenic or oligogenic cause of
disease or act in a dominant negative fashion.
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P2-P793

A Nursing Perspective: Best Practices for Pubertal
Suppression for Individuals with Central Precocious
Puberty and Transgender
Eileen Pyraa, Nicole Kirouacb
aAlberta Children’s Hospital, Calgary, Alberta, Canada; bWinnipeg
Children’s Hospital, Winnipeg, Manitoba, Canada

Background: Through nursing collaboration within the
Canadian Pediatric Endocrine Nurses (CPEN) network it has
become evident that there are differences in practices across the
country in the suppression of puberty. Objective and
hypotheses: Exploration of these differences for pubertal
suppression in Central Precocious Puberty (CPP) and Transgender (TG) youth coupled with a thorough search of current
literature can inform future best practice. Aside from effective
suppression of puberty, goals of treatment should include 1)
minimizing clinical side effects of treatment, 2) lowering pain and
anxiety of anticipated treatments for child and parent, 3) providing
least cost alternatives for the family related to the prescribed
product and time expended for injections around parking costs
and missed time at work and school, and 4) considering least cost
options for the healthcare system related to nursing time for
teaching and administering the treatment. Method: Pediatric
endocrine nurses from 15 centres across Canada were invited to
participate in an online survey that explored their clinical practice
in providing treatment for pubertal suppression. Results:
Presented data includes such elements as products, dosing
schedules, techniques used to lessen pain and anxiety, aspects of
funding and cost coverage and options for who administers the
medication. Conclusion: Through collecting and exploring these
results, we provide information that will be used to identify and
disseminate best practices related to suppression of puberty in CPP
and TG individuals.

pituitary hormone deﬁciency, idiopathic delayed puberty and
isolated diabetes insipidus. Objective and hypotheses: We
describe the case of a girl in whom central precocious puberty was
diagnosed in association with a partially empty sella and who had
no other hypothalamic-pituitary dysfunction. Methods: The girl
was evaluated at the age of 6 years and 6 months for an early
pubertal development. Family history could not be assessed
because the child has been adopted in Nepal. Breast development
corresponded to Tanner stage II. We noticed an increase in growth
velocity that was of 6 cm in six month. She performed blood count,
urinalysis, hepatic proﬁle, thyroid function, tumour markers, a
GnRH stimulation test, bone age, pelvic ultrasound and a brain
MRI. Results: All tests performed were normal. The GNRH test
revealed a pubertal response with a FSH peak concentration of
19.9 mUI/ml and LH peak of 38.1 mUI/ml, both at 30 minutes.
Her bone age (Greulich and Pyle method) was 8 years. Pelvic
ultrasound showed higher uterine volumes and fundus/cervix
ratio and increased ovarian volume with multiple follicles. The
MRI of the hypothalamic-pituitary region revealed a partially
empty sella. She performed: basal growth hormone, cortisol,
IGF-1, prolactin and serum electrolyte that were all normal.
Conclusion: The association of central precocious puberty with
primary empty sella has been documented infrequently, and it may
be due to the stretching of the pituitary stalk causing an increase of
the LHRH transport mechanism by the hypothalamus to the
pituitary gland.

P2-P795

Congenital Anomalies of the Kidney and Urinary
Tract (CAKUT) in Children Born Small for Gestational
Age (SGA) - Our Experiences
Aleksandra Janchevskaa,b, Zoran Guceva,b, Liljana Tasevska-Rmusha,
Velibor Tasica,b
aUniversity Children’s Hospital, Skopje, Macedonia; bMedical
Faculty, Skopje, Macedonia

P2-P794

An Unusual Association between Empty Sella and
Central Precocious Puberty
Giulia Anzilottib, Stefania Losib, Erica Bencinib, Perla Scalinia,b,
Maurizio de Martinoa,b, Stefano Stagia,b
aHealth Sciences Department, University of Florence, Anna meyer
Children’s University Hospital, Florence, Italy; bPaediatric
Auxoendocrinology and Gynecology Unit, Anna Meyer Chidren’s
University Hospital, Florence, Italy

Background: Empty sella refers to the radiographic appearance of an enlarged or deformed sella turcica and it is considered a
rare occurrence in childhood. Many reports have suggested that it
is associated with hypothalamic-pituitary dysfunction, with a high
prevalence of growth hormone deﬁciency, as well as multiple
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Background: Congenital anomalies of the kidney and urinary
tract (CAKUT) represent several types of malformations with
occurrence of 1 in about 500 live births. Objective and
hypotheses: Small for gestation age (SGA) may inﬂuence
prevalence of CAKUT and progression of chronic kidney disease
(CKD) in children. The aim of this study was to elaborate
prevalence, clinical features and outcome of SGA born children
with associated CAKUT. Method: Our cohort consisted of 100
SGA born children investigated for associated congenital
anomalies of urinary tract. We analysed anthropometric and
clinical birth data in these children with diagnosed CAKUT and
estimated a stage and time of onset of chronic kidney disease by
biochemical and imaging technics. Results: We revealed that 7
(7.0%) SGA born children had associated CAKUT. Their mean
birth weight was very low (1855 gr/K3.93 SDS) and birth length
(45.57 cm/K2.17 SDS), as well. A signiﬁcant growth failure with
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reduced weight and BMI were noticed at the time of diagnosis. A
diagnosis of CAKUT in 4/7 of them was established in the ﬁrst few
months of life, but in others 3 later in early childhood. Two of
three children diagnosed with unilateral kidney agenesis had
normal glomerular ﬁltration rate (GFR). Two children with hypodysplastic kidneys and 1 child with vesicoureteral reﬂux grade 2
had Stage 2 CKD (GFR 60–90 ml/min/1.73m2). Another patient
with vesicoureteral reﬂux grade 3 was staged 3 CKD at GFR
47.2 ml/min/1.73 m2. One child with stage 5 CKD needed kidney
transplantation. Conclusion: Herein we presented 7 SGA born
children with CAKUT from Macedonia. Early recognition,
assessment and treatment of these anomalies might improve the
quality of life of these children.

P2-P796

Severe Juvenile Hypertrophy of the Breast with
Hypercalcaemia; Mastectomy v’s Reduction Surgery
David McGregora, Toby Candlera, Georgina Selbya,b, Liz Crownea,
Zenon Raytera
aBristol Children’s Hspital, Bristol, UK; bDerriford Hospital,
Plymouth, UK

Background: A 10 year old girl with a background history of
severe autism and developmental delay presented with signiﬁcant
and rapidly progressive asymmetrical breast enlargement accompanying her relatively rapid progress through puberty. There was
associated tissue breakdown exacerbating her discomfort and
leading to increasing problems with anxiety and behaviour.
Objective and hypotheses: To explore the aetiology of the
huge breast development and the mechanism of hypercalcaemia
and consider the options for treatment and the ethical dilemma
that this presented regarding mastectomy v’s reduction surgery.
Method: Case presentation. Results: Endocrine investigations
including LH, FSH, IGF, IGFBP-3 and prolactin were all within
normal range. An Ultrasound scan revealed hyperstimulated
breast tissue with no abscess or malignant features. The case
highlights a rare and interesting condition; cases of severe juvenile
hypertrophy of the breast have been previously reported but there
remains a paucity of evidence. Options for treatment were to
continue with medical management or consider surgical intervention. A literature review suggested the most appropriate
surgical intervention was total simple mastectomy. Conclusion:
Total, simple mastectomy was undertaken following initial
management with Gonapeptyl and Tamoxifen. Samples were
sent for PTH-rP and 1,25 OH vit D to further evaluate the cause of
hypercalcaemia. Histology of the breast tissue revealed features
consistent with massive juvenile hypertrophy.

P2-P797

Report Two Cases of Dopa-Responsive Dystonia
Jiang Zhuannan, Liang Liyang, Meng Zhe, Zhang Lina, Hou Lele
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Sun Yat-sen Memorial Hospital, Sun Yat-sen University,
Guangzhou, China

Background: Dopa-responsive dystonia is a genetic disease
that rarely reported in domestic and foreign. Its clinical
characteristics is so complex and diverse that it is easy to lead to
misdiagnosis and delayed treatment. However, early diagnosis and
timely and appropriate treatment can completely improve
symptoms. Fortunately, now we can take advantage of gene
sequencing to diagnose this rare disease. Objective and
hypotheses: Understand the research progress of dopa-responsive dystonia by reporting two cases of this rare disease. Method:
Analysed the clinical characteristics and gene mutation of two
cases of dopa-responsive dystonia patient and reviewed the related
literatures. Results: Gene Diagnosis of two cases of doparesponsive dystonia and a dramatic and sustained response to
treatment of levodopa. Conclusion: Dopa-responsive dystonia is a
rare genetic disease. Its characteristics include: (1) Symptoms show
marked diurnal ﬂuctuation in childhood; (2) Small dose of
levodopa treatment show complete and sustained effects; (3)
Regulating role of dopamine D2 receptors result in the high level
of prolactin. Besides, full exon sequencing contributes to the
diagnosis of dopa-responsive dystonia, therefore, the children who
highly suspected the disease should be taken genetic test for early
diagnosis and promptly exactitude therapy, which can manifestly
reduce complications.

P1-P798

Abstract withdrawn.

P1-P799

NPR2 Gene Mutations Associated with
Acromesomelic Dysplasia Maroteaux Type are Mostly
Unique to Families
Lidia Castro-Feijóoa, Jesús Barreiroa, Encarna Guillén-Navarrob,
Hubert Journelc, Emma Wakelingd, Sujatha Jagadeeshe,
Martine LeMerrerf, Paula Silvag, Paloma Cabanasa, Manuel Pomboa,
Lourdes Loidig
aUnit

of Paediatric Endocrinology and Growth, Hospital Clı́nico
Universitario. Universidad de Santiago de Compostela. IDIS.,
Santiago de Compostela, Spain; bClinical Genetics, Hospital
Universitario Virgen de la Arrixaca, Murcia, Spain; cClinical
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Genetics, Centre Hospitalier Bretagne Atlantique, Vannes, France;
dClinical Genetics, North West London Hospitals NHS Trust,
Harrow, UK; eClinical Genetics Department, Mediscan Systems,
Chennai, India; fDepartment of Génétique Médicale. Paris Descartes
Universit, Hôpital Necker-Enfants Malades, Paris, France;
gMolecular Medicine, Fundación Pública Galega de Medicina
Xenómica, Santiago de Compostela, Spain

Background: Acromesomelic dysplasia Maroteaux type
(AMDM) (OMIM 602875) is a rare autosomal recessive skeletal
disorder with an approximate prevalence of 1/1,000,000) and
characterized by severe dwarﬁsm accompanied by shortness of
distal and middle segments of extremities. Mutations in the NPR2
gene which encodes for the natriuretic peptide receptor B (NPR-B)
is the underlying genetic cause of this disorder. Objective and
hypotheses: Genetic conﬁrmation of AMDM and the identiﬁcation of the causal mutations in NPR2 gene. Method: A total of 8
Individuals, belonging to 7 families, diagnosed of AMDM plus
relatives were referred from UK, France, India and Spain for
genetic analysis. The patients fulﬁlled clinical and radiological
criteria of AMDM and the informed consent was obtained.
Molecular genetic study: DNA was extracted from peripheral
blood leukocytes by standard techniques. All the coding exons as
well as intro-exon boundaries of NPR2 gene were ampliﬁed and
directly sequenced by Sanger method. Results: The clinical
diagnosis was genetically conﬁrmed in all the patients. Ten novel
mutations were identiﬁed and each mutation was unique for each
patient (P) or family (F) Table 1. Conclusion: 1) We have
identiﬁed ten novel mutations in NPR2 as the cause of AMDM,
which broadens the spectrum of inactivating mutations in this
gene. 2) These NPR2 mutations are ‘private’: unique to individuals
and/or families. 3) The identiﬁcation of the causal mutation in
AMDM is important not only to conﬁrm the clinical and
radiological diagnosis but to enable a proper genetic counseling
and an eventual prenatal diagnosis.

Table 1.
P
1

F
1

2

1

3

2

4
5

3
4

6

5

7

6

8

7

Mutation at cDNA level
(RefSec NM_003995.3)
c.[494del];[494del]

Mutation at protein level

p.[Arg165Leufs*80];
[Arg165Leufs*80];
c.[494del];[494del]
p.[Arg165Leufs*80];
[Arg165Leufs*80];
c.[1330del];[1330del]
p.[Asp444Thrfs*33];
[Asp444Thrfs*33]
c.[245TOC];[2118COA] p.[Leu82Pro]; [Asp706Glu]
c.[2548_2551del];
p.[Glu850Leufs*32];
[.2548_2551del]
[Glu850Leufs*32]
c.[1124GOA];[1124GOA] p.[Gly375Asp];
[Gly375Asp]
c.[1084_1089del];
p.[Leu362_Arg363del];
[2137AOT]
[Ile713Phe]
c.[1351C7GOA];
p.[?]; [Gln703*]
[2107COT]
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Rare Cases of Ornithine Transcarbamylase Deﬁciency
and Variant Turner Syndrome
Yoo-Mi Kima, Hoon Sang Leea, Gu-Hwan Kimb, Han-Wook Yoob,
Su young Kima, Chong Kun Cheona
aDepartment of Pediatrics, Pusan National University children’s
Hospital, Yangsan, Republic of Korea; bMedical Genetics Center,
Asan Medical Center Children’s Hospital, Seoul, Republic of Korea

Background: Turner syndrome, a condition that affects only
girls and women, result when the X chromosome is missing or
partially missing. Ornithine transcarbamylase (OTC) deﬁciency,
the most common inherited urea cycle disorder, is transmitted as a
partially dominant X-linked trait. The OTC gene maps to Xp21.1
and spans approximately 73 kb, containing 10 exons and 9 introns.
OTC deﬁciency is diagnosed using a combination of clinical
ﬁndings and biochemical testing, while conﬁrmation is often done
using molecular genetics techniques. Here, we report two girls
diagnosed with OTC deﬁciency and Partial Xp deletion. Case 1:
A 15-years-girl was diagnosed with OTC deﬁciency on the basis of
clinical and biochemical ﬁndings including hyperammonemia,
high level of glutamine and low citrulline in plasma and increased
orotic acid in urine at 13 months of age. No mutation of OTC gene
was identiﬁed by Sanger sequencing. Although ammonia was wellcontrolled with low protein diet and ammonia scavenging agents,
the patient showed intellectual disability and autistic-like behavior.
Subsequently, karyotyping was performed in the patient because
she demonstrated profound short stature (height !3th percentile)
and primary amenorrhea. High resolution chromosome study
revealed a large deletion within chromosome X, bands p 21.1 to
p 11.4. Case 2: A 3 year-old girl was presented with lethargy and
vomiting. At that time, plasma ammonia increased to 308 mmol/l
(normal range !50 mmol/l) and the additional results of plasma
amino acid analysis and urinary orotic acid were compatible with
OTC deﬁciency. Targeted sequencing of OTC gene was normal,
then multiplex ligand probe analysis revealed all nine exons
deleted. As short stature and pigmented retinopathy were
observed in the subject, the CGH microarray was performed
additionally. We conﬁrmed a deletion within chromosome X,
bands p 21.1 to p 11.4, about 5 Mb. Conclusion: We described
two girls with rare inborn error disorder, OTC deﬁciency due to
Xp deletion. Further evaluations will be needed to elucidate the
role of X-linked genes in Turner syndrome.

P1-P801

Prepubertal Ultra-low-dose Estrogen Therapy is
Associated with Better Lipid Proﬁle than
Conventional Estrogen Replacement for Pubertal
Induction in Adolescent Girls with Turner Syndrome –
Preliminary results
Malgorzata Wojcika,b, Anna Ruszalab, Agata Zygmunt-Gorskab,
Dominika Janusa,b, Joanna Wojtysb, Jerzy B. Starzyka,b
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aDepartment of Pediatric and Adolescent Endocrinology, Chair of
Pediatrics, Pediatric Institute, Jagiellonian University Medical
College, Cracow, Poland; bUniversity Children’s Hospital of Cracow,
Cracow, Poland

Background: Estrogen replacement is a treatment of choice
for pubertal induction in adolescent girls with ovarian failure due
to Turner syndrome (TS). Recently published data show, that
prepubertal low dose estrogen replacement is more physiologic,
and can optimize response to growth hormone treatment, pubertal
timing, and improve cognition. The metabolic effects of such
treatment regimen have not been fully investigated to date.
Objective and hypotheses: The study aimed to compare the
impact of prepubertal low-dose estrogen therapy (LE) vs.
conventional estrogen replacement (CE) on glucose and lipids
metabolism in adolescents with TS. Method: The study included
28 TS patients treated with human recombinant growth hormone.
In LE group (nZ14, mean age 13.8, SD 1.55) low dose of oral 17bestradiol (62.5 mg daily) was introduced before age 12 (mean 10.5,
SD 0.95) and followed by a pubertal induction regimen after age
12, in CE (nZ14, mean age 16.4, SD 1.64) pubertal induction was
started after age 12 (mean 14, SD 1.96). In all participants before,
and 3 years after starting 17b-estradiol, total cholesterol (TC), LDL
cholesterol (LDLc), HDL cholesterol (HDLc) and triglycerides
(TG) were measured. Standard oral glucose tolerance test was
performed with the assessment of fasting (G0) and after 120’ postload of glucose (G120), and insulin levels (I0, I120). Insulin
resistance index (HOMA-IR) was calculated. Results: There was
no signiﬁcant differences between LE and CE in any parameters
before introduction of 17b-estradiol (TC 4.1 vs 4.3 LDLc 2.2 vs 2.4
HDLc 1.6 vs 1.4 TG 0.9 vs 1.0 G0 4.2 vs 4.4 G120 4.8 vs 5.5 mmol/l;
I0 6.8 vs 8.0 I120 21.3 vs 67.0 mIU/ml; HOMA-IR 1.3 vs 1.6). Three
years after 17b-estradiol: TC and LDLc levels were signiﬁcantly
lower in LE group (3.8 vs 4.4 mmol/l, PZ0.004; 1.9 vs 2.4 mmol/l,
PZ0.03). The other parameters did not differ signiﬁcantly (HDLc
1.5 vs 1.6 TG 1.2 vs 1.3 G0 4.6 vs 4.8 G120 5.2 vs 6.0 mmol/l; I0
12.3 vs 15.6 I120 62.7 vs 83.7 mIU/ml; HOMA-IR 2.5 vs 3.6).
Conclusion: Prepubertal LE is associated with better lipid proﬁle
than CE in girls with TS. LE should be considered for girls with TS
not only due to positive effects on growth and puberty course, but
also because its positive metabolic effects.

Background: Silver-Russell syndrome (SRS) is a heterogeneous syndrome characterized by severe intrauterine and
postnatal growth retardation and typical dysmorphic features.
The major abnormality is the hypomethylation of paternal allele of
11p15 imprinting centre region 1. In 10% of cases a maternal
uniparental disomy of chromosome 7 (UPD7) can be detected.
Speech delay and learning difﬁculties have been reported in these
patients. Objective and hypotheses: The primary end point was
to evaluate neurological and cognitive state in SRS children. The
secondary end point was the comparison of the two groups UDP7
and 11p15. Method: Neuropsychological assessments, including
evaluation of intellectual efﬁciency, cognitive functions, and
learning abilities, were performed in 30 patients (17 males, 13
females), aged 6 to 11 years (mean age 7, 5 years) followed at
Trousseau Pediatric Hospital (France) from 2008 to 2016. Results:
Mean overall IQ score in the total SRS sample was 93.36 with a
range between 52–118 (the mean IQ in 11p15 group was 97; the
mean IQ in UDP7 group was 90.6). 57% of all children needed
speech therapy especially in UDP7 group (90% of UDP7 children).
A correlation between low birth weight and low IQ has been
found, as well as a correlation between birth head circumference
and Processing Speed Index (PSI). We have found a link between
severe hypoglycemia and low Perceptual Reasoning Index (PRI)
and a correlation between enteral nutrition and IQ and lower PRI.
Verbal comprehension Index (VCI) is lower in UDP7 children
than in 11p15. 2 children with UDP7 had myoclonus.
Conclusion: We conclude that a cognitive assessment is necessary
in SRS patients and UDP7 children should be monitored for the
development of movement disorders. We underline the importance to educate parents to prevent hypoglycemia and to recognize
the early signs of hypoglycemia.

P1-P803

Body Surface Area Estimation in Girls with Turner
Syndrome: Implications for Interpretation of Aortic
Sized Index
A Fletchera, L McVeya, G Guaragna-Filhob, L Hunterc, SHV LemosMariniab, RI Santorod, A Masona, SC Wonga

P1-P802

Cognitive Evaluation in Silver Russell Children
Giuseppa Pattia,b, Virginie Coutinho Malainhoc,d,
Georges Dellatolasd, Beatrice Duberne, Diane Doummarc,
Irene Netchinef
aUniversity

of Genova, Genova, Italy; bPediatric Endocrinologyirccs
Gaslini, Genova, Italy; cNeuropediatrics Armand Trousseau
Hospital, Paris, France; dInserm Cesp, Villejuif, France; ePediatric
Gastroenterology Armand Trousseau Hospital, Paris, France;
fPediatric Endocrinology Armand Trousseau Hospital, Paris, France
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aDevelopmental Endocrinology Research Group, Royal Hospital for
Children, Glasgow, UK; bPaediatric Endocrinology Unit, Faculty of
Medical Sciences, State University of Campinas, Campinas, Brazil;
cDepartment of Paediatric Cardiology, Royal Hospital for Children,
Glasgow, UK; dPaediatric Cardiology Unit, Clinical Hospital of State
University of Campinas, Campinas, Brazil

Background: Aortic sized index (ASI) deﬁned as aortic root
size/body surface area (BSA) is used to provide information on
dissection risk in Turner Syndrome (TS). There are multiple
equations for estimation of BSA. The impact of using a different
BSA equation for calculation of ASI is unknown. Method: We
calculated BSA of 114 TS girls from 2273 outpatient visits using
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Dubois, Mostellar, Haycock, Gehan, Boyd and Furqan formulae.
BSA estimation with Dubois [original equation] was used as gold
standard. We compared ASI using the different BSA equations in
130 other girls, median age 16.9 years (1.1, 58.2), with aortic root
measurements on echocardiogram. Results: All BSA formulae
were highly agreeable, with Mosteller (mean error K0.007,
K0.021 to 0.007), and Haycock (mean error 0.001, K0.014 to
0.016) having all estimations accurate to within 5%. However, ASI
calculated using all BSA equations underestimate ASI compared to
when BSA was estimated with Dubois, with mean error ranging
from K0.033 [Mostellar] to K0.091 [Furqan]. Up to 2% of girls in
the high risk ASI [using Dubois BSA] will be reclassiﬁed as
moderate risk [using Boyd and Gehan BSA]. Up to 8% of girls in
the moderate risk ASI [using Dubois BSA] will be reclassiﬁed
as low risk [using Boyd and Furqan BSA]. In multiple linear
regression of factors affecting ASI error, height and weight were
signiﬁcant independent factors (P! 0.0001). Conclusion: Whilst
the limits of agreement between the ﬁve equations for estimation
of BSA compared with Dubois is high, our study demonstrated for
the ﬁrst time that aortic dissection risk using ASI may be
underestimated in some TS girls simply by using the other BSA
equations. Given the signiﬁcant clinical implications, we believe
that more accurate and robust methods of evaluating dissection
risk in TS are needed.

Table 1.
TS
Start

Age (yrs)
Height SDS*
Height SDS**

NAH

Age (yrs)
Height SDS*

NS(F)

9.6G3.0

9.7G3.1

11.0G3.1

K3.3G1.0

K3.8G1.0#

K3.2G0.9##

0.1G1.0

K1.1G0.9#

K1.0G0.9

16.9G1.6

16.7G1.8

K2.3G1.1

K2.5G1.2

Height SDS**

1.6G1.1

0.1G1.1#

Delta Ht SDS*

1.0G0.8

1.3G0.7#

Mean GH

NS(M)

0.29G0.1

0.30G0.1

18.4G1.6##
K2.1G1.2
0.5G1.2
1.1G0.9
0.27G0.1

(mg/kg/wk)
*Prader reference; **DSR; #ZP!0.01, NS (F) vs TS;

##

ZP!0.01; NS (F) vs NS (M).

doses than those approved. RhGH treatment was started during
late childhood. At rhGH start TS girls had an average height on the
TS curve but the NS patients had an average height in the lowest
quartile. TS girls gained about 1 SD whereas NS (F) gained 1.3 SD
and NS (M) 1.2 SD in height (Prader reference curve). As in TS,
the height gain in NS is mostly explained by: height at start ﬁrst
year growth and GH dose (positive) and age (negative) Table 1.
Conclusions: TS patients responded as expected (1.0 SD gain)
taking into account the late onset of treatment and the suboptimal
GH dose. NS patients responded slightly better which may be
explained by their larger growth deﬁcit at the start of treatment.

P1-P804

Near-Adult Height in a Large Cohort of Patients with
Turner Syndrome and Noonan Syndrome Treated
with rhGH: Results from Pﬁzer International Growth
Database
Michael Rankea, Anders Lindbergb, Cecilia Camacho-Hübnerc,
Thomas Reinehrd, Raoul Roomane
aDivision of Paediatric Endocrinology, University Children’s
Hospital, Tübingen, Tübingen, Germany; bPﬁzer Health AB,
Sollentuna, Sweden; cPﬁzer Inc., Endocrine Care, New York, USA;
dPediatric Endocrinology, Diabetes and Nutrition Medicine,
Vestische Children’s Hospital, University of Witten/Herdecke,
Datteln, Germany; eUniversity of Antwerp, Antwerpen, Belgium

Background: Pﬁzer International Growth Database (KIGS)
contains data of Turner syndrome (TS; NZ7378) or Noonan
syndrome (NS; NZ613, femaleZ224; maleZ389) patients who
were treated with rhGH. Objective: To compare the effect of
rhGH on near adult height (NAH) in TS and NS patients. We
hypothesized a similar outcome in both diagnoses. Determinants
of the treatment outcome in NS patients were also assessed.
Patients and Methods: Patients with TS (nZ2766) or NS
(FZ66; MZ74) who reached NAH were analyzed. For demographic data Prader and disease speciﬁc references (DSR) were
used (1–3). Results: Clinical characteristics of the cohorts at GH
start and at NAH are tabulated. All groups received lower GH
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Percutaneous Epiphysiodesis Around the Knee
Effectively Reduced Predicted Excessive Final Height.
Preliminary Results on Final Height, Complications
and Satisfaction in a Large Cohort of Dutch Boys
and Girls
Wesley Goedegebuurea,b, Marieke van der Steena, Frank Jonkersa,
Willy Bakker-van Waardec, Roelof Odinka
aCatharina Ziekenhuis, Eindhoven, The Netherlands; bMaastricht
University, Maastricht, The Netherlands; cUniversity Medical
Center Groningen, Groningen, The Netherlands

Background: Percutaneous epiphysiodesis (PE) around the
knee is the treatment of choice in the Netherlands to reduce
predicted excessive ﬁnal height. Studies until now are limited, had
small numbers of patients and short follow-up periods. Objective
and hypotheses: This nationwide Dutch long-term retrospective
follow-up study aimed to assess ﬁnal height (FH), complications
and satisfaction after PE. Primary hypothesis was: ‘The PE around
the knee is an effective and safe treatment to reduce ﬁnal height in
constitutionally tall boys and girls.’ Method: All constitutionally
tall boys and girls who were surgically treated with PE in the
Netherlands between 2006 and 2015 were included and their
outcomes were compared with those of controls who did not
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receive any treatment. Anthropometric data were collected
including height, weight, and measurements to evaluate body
proportions as well as complication records of surgery. All
participants were asked to complete a questionnaire regarding
satisfaction, late consequences and current function of the knee.
Results: In total, approximately 400 constitutionally tall boys and
girls were surgically treated in the Netherlands between 2006 and
2015. Preliminary results showed that FH in the intervention
group (nZ16) was 194 cm (r:180–217), with a prediction of
202 cm (r:185–224). In controls (nZ8), FH was 195,5 (r:180–204)
with a prediction of 196 cm (r:180–207) In this sample, ﬁnal
height reduction via PE was 8 cm (r:2–17). Reported surgical
complications were limited angle of squatting, long caput ﬁbulae
and pain after prolonged exercise. Patients were highly satisﬁed
with the outcome of the operation and all would recommend PE as
treatment of choice for relatives and friends with tall stature.
Conclusion: Results in this ﬁrst sample of the cohort of 400
patients showed a remarkable reduction of ﬁnal height. Satisfaction was high, despite minor reported complications. The
sample size will be extended to the whole cohort of 400 young
adults.

P1-P806

Metabolic Health and Safety of GH-Treatment in
Silver-Russell Syndrome
Carolina Smeetsa, Judith Renesa, Anita Hokken-Koelegaa,b
aErasmus Medical Centre, Rotterdam, The Netherlands; bDutch
Growth Research Foundation, Rotterdam, The Netherlands

Background: Silver-Russell syndrome (SRS) is characterized
by small for gestational age (SGA) birth, severe short stature and
variable dysmorphic features. Children born SGA are at increased
risk to develop adult-onset disease at a relatively young age.
Growth hormone (GH)-treatment is a registered growth-promoting therapy for short children born SGA, including SRS. Data on
metabolic health and long-term safety of GH-treatment in SRS
are limited. Objective and hypotheses: To compare metabolic
health and long-term safety of GH-treatment between GH-treated
SRS and non-SRS subjects born SGA. Method: We measured Fat
Mass percentage (FM%) and Lean Body Mass (LBM) by DEXAscan, blood pressure, serum lipid levels and insulin sensitivity (Si)
by frequent sampled intravenous glucose tolerance (FSIGT)-test
in 30 SRS (nZ15 hypomethylation 11p15, nZ6 mUPD7, nZ9
clinical SRS) and 151 non-SRS subjects, at start of GH-treatment,
at attainment of adult height (AH), and 2 years thereafter. Results:
At start of GH-treatment, mean (SD) age was 5.3 (3.0) years in SRS
and 6.9 (2.3) in non-SRS (PZ0.01). SRS subjects had a lower
weight for height SDS (P!0.001) and there was a trend towards
lower FM% (7.0 (4.3) in SRS vs. 10.4 (5.0) in non-SRS (PZ0.20))
and LBM SDS (K2.30 (2.9) in SRS vs. K0.83 (2.2) in non-SRS
(PZ0.13)). At AH, after a mean treatment duration of 10.4 years,
FM% and LBM SDS had increased in both groups, but LBM was
still lower in SRS (PZ0.005). Blood pressure, serum lipid levels
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and Si were similar in SRS and non-SRS during and after cessation
of GH-treatment. In both groups, no adverse events considered to
be drug-related were observed. Conclusion: Besides a lower LBM
and FM%, GH-treated SRS subjects have a similar metabolic
health proﬁle as non-SRS subjects born SGA, and show no adverse
events during long-term GH-treatment.

P1-P807

Auxological Features in Patients with Juvenile
Idiopathic Arthritis Treated with Biologic Therapy
Preliminary Study Data
Achille Marinob, Rolando Cimazb, Teresa Gianib, Gabriele Simoninib,
Stefano Stagia
aSciences Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy; bPaediatric
Rheumatology Unit, NEUROFARBA Department, University of
Florence, Anna Meyer Children’s University Hospital, Florence, Italy

Background: Juvenile idiopathic arthritis (JIA) is a heterogeneous group of diseases associated with an increase of
inﬂammatory cytokines that may to inﬂuence child growth. However
this is already known, to date auxological data published of JIA
patients during biologic treatment are incomplete and very
heterogeneous. Objective and hypotheses: To evaluate the
auxological features in a selected cohort of patients with JIA treated
with biologic drugs. Method: This single-center retrospective study
have evaluated 43 children (22 with polyarticular and 21 with
oligoarticular JIA onset) long-term treated with biologics and
compared with 86 age and sex-matched healthy controls. Patients
with endocrinological or other chronic comorbid conditions or
long-term steroid treatments were excluded at the beginning.
Results: All patients received antiTNFalpha treatment; nine
patients received CTLA-4Ig; one patient received anti-IL6. Fifteen
patients received O1 biologics. The median height SDS at JIA
diagnosis was K0.57G0.80 vs 0.09G0.84 SDS of controls
(P!0.0001) (K0.45G0.85 SDS for oligoarticular (P!0.05) and
K0.73G0.72 SDS for polyarticular (P!0.0001)). The target height
SDS was not statistically different (0.02G0.66 vs 0.05G0.79 SDS).
After disease modifying antirheumatic drugs (DMARDs) and at
biologic therapy onset the height was K0.4G0.98 SDS vs 0.14G
0.86 of controls (P!0.005) (K0.37G0.95 SDS (P!0.05) for
oligoarticular and K0.43G1.03 SDS (P!0.05) for polyarticular).
After a follow-up of 7.61G2.43 years height SDS was K0.28G1.02
vs 0.08G0.81 SDS (P!0.05) (K0.19G0.96 SDS (pZNS) for
oligoarticular and K0.37G1.09 SDS (P!0.05) for polyarticular).
The Dheight during biologics treatment was statistically signiﬁcant
considering the all JIA group and oligoarticular (P!0.0001) but not
polyarticular onset vs. controls and between oligoarticular and
polyarticular onset (P!0.0001). Conclusions: Long-term biologic
treatments may cause a signiﬁcant increase of height SDS in JIA
patients. However, polyarticular onset JIA may not ameliorate their
height SDS despite the obvious clinical improvement of the disease.
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Identiﬁcation of 11p14.1-p15.3 Deletion Probably
Associated with Short Stature, Macrocephaly and
Delayed Closure of the Fontanelles
Sumito Datekia, Satoshi Watanabea,b, Fumiko Kinoshitaa,
Koh-ichiro Yoshiurab, Hiroyuki Moriuchia
aDepartment of Pediatrics, Nagasaki University Graduate School of
Biomedical Sciences, Nagasaki, Japan; bDepartment of Human
Genetics, Nagasaki University Graduate School of Biomedical
Sciences, Nagasaki, Japan

Background: Interstitial deletions of the short arm of
chromosome 11 are rare chromosomal anomalies, and are
considered to be associated with several clinical conditions
including WAGR syndrome. Objective: To report the clinical
and molecular ﬁndings in the ﬁrst case of a heterozygous 11p14.1p15.3 deletion. Patient: A Japanese female patient was born at 39
weeks of gestation after an uncomplicated pregnancy and delivery.
At birth, her length was 42.0 cm (–3.3 SD), weight 3.15 kg (C0.9
SD), and occipital-frontal circumference (OFC) 36 cm (C2.2 SD).
She was found to have large cranial fontanelles and sutures. The
closure of the cranial fontanelles was delayed. At 3 years of age,
the patient was referred to us because of a short stature. Her height
was 83.8 cm (–3.5 SD), weight 11.2 kg (–1.8 SD), and OFC 51 cm
(C1.8 SD). She had relative macrocephaly and frontal bossing.
She did not show either any motor or mental development delay,
and had no other dysmorphic features. Endocrinological studies
indicated normal growth hormone secretion and thyroid
functions. Genetic analyses: A G-banded chromosome and
SNP array analyses showed a 9.2-Mb heterozygous deletion at
11p14.1-p15.3 in the patient. 25 genes, including NELL1, have
been associated with this deletion. The clinically normal parents
were found to not have the deletion. Conclusions: The loss of the
Nell1 function leads to skeletal defects in the cranial vault and
vertebral column, and overexpression of Nell1 causes craniosynostosis in mice. These results imply that short stature and an
abnormality of membranous ossiﬁcation could be explained by
haploinsufﬁciency of NELL1 on 11p14.1-p15.3.

inherited imprinted genes on Chr15q11-q13. rhGH has beneﬁcial
effects on growth, body composition and development. Starting
age, dose titration and monitoring remain controversial. Objective: To study retrospectively children who presented in our
multidisciplinary PWS clinic and assess response to rhGH
treatment, auxology, IGF1 concentration and potential complications. Method & Patients: In total of 47 patients (male 27,
female 20) were followed up; 5/47 were lost to follow-up and 2/47
refused rhGH treatment. 40 patients were treated with rhGH, all
had detailed sleep studies before, and six weeks after starting
treatment. Results: Treatment started at a mean age of 2.1G2.6
years (range 0.58–12.8), 45% of patients (nZ18) started rhGH
before the age of one (0.58–0.97 years). 15% (nZ6) had evidence
of sleep apnoea, requiring non invasive ventilation before starting
rhGH. Mean starting rhGH dose was 0.025 mg/kg per day
(0.5 mg/m2 per day) increased to 1 mg/m2 per day following the
second sleep study. At one year, mean dose was 0.7G0.2 mg/m2
per day. Pre-treatment mean height was K1.65G1.1 SDS (K4.47
to 0.37 SDS), with a weight of K1.43G1.8 SDS (K5.5 to 3.3) and
BMI of K0.46G1.6 SDS (K3 to 4). After one year there was an
increase of 1.37SDS in Ht (mean K0.28G0.94, range K2.4 to
C2.3), with a mean weight of K0.24G1.8 SDS (range K4.0 to
3.7) and BMI of 0.08G2 SDS (K3.0 to 4.6). No patient had
worsening respiratory status and 2/6 patients discontinued
ventilatory support. IGF1 was OC2.0 SDS in 60% and the dose
of rhGH remained unchanged with repeat yearly IGF1 measurement. One patient stopped treatment (pause in treatment during
spinal surgery). Conclusion: Early treatment with GH results in
improved height in the ﬁrst year with no adverse effect on
respiratory function. We recommend dose titration using
auxology and IGF1 concentration.

P1-P810

Phenotypic Variability in a Family with a New SHOX
Gene Mutation
Adalgisa Festaa, Anna Grandonea, Caterina Luongoa,
Marcella Sassoa, Michela Mariania, Emanuele Miraglia Del Giudicea,
Roberta Minarib, Alessandra Votterob, Laura Perronea
aDipartimento

P1-P809

Early Treatment with rhGH in Patients with
Prader-Willi Syndrome Results in Improved Height
with No Respiratory Adverse Effects
Kyriaki Alatzogloua, Mahalakshmi Gopalakushnamoorthya,
Emily Trewellaa, Aayesha Mullaa, Hui-Leng Tanb, Nicola Bridgesa
aChelsea & Westminster Hospital, London, UK; bRoyal Brompton
& Hareﬁeld Hospital, London, UK

Background: Prader-Willi syndrome (PWS) is a complex
genetic disorder caused by lack of expression of paternally
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della Donna, del Bambino e di Chirurgia Generale e
Specialistica-Seconda Università degli Studi di Napoli, Naples, Italy;
bDipartimento di Medicina Clinica e Sperimentale- Clinica
Pediatrica- Università degli Studi di Parma, Parma, Italy

Background: The phenotype of SHOX aploinsufﬁciency is
highly variable also in affected members of the same family with
broad differences in severity of short stature, disproportion,
presence of Madelung deformity. Case presentation: We present
a family with a new mutation of SHOX gene. A 2.3 years old girl,
born at term from unrelated parents, came to our observation for
short stature. Her height was K2.02 SDS, arm span was normal,
sitting heigh/height was C1.3 SDS, she had cubitus valgus. Target
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height was K1.7 SDS; in particular her mother’s height was
K3.1SDS, sitting height/height C3.7SDS; cubitus valgus, Madelung deformity and mesomelia were present. SHOX gene analysis,
performed on the basis of mother’s phenotype, revealed an
heterozygous nonsense mutation (c.382COT p. Gln 128Ter) both
in the proband and in her mother. The same mutation was found
in other four related adults and three children: the grandmother’s
height was K3.9 SDS with normal proportions; an uncle had
Madelung deformity, mesomelia, height K3.1 SDS, sitting
height/height C2.97 SDS; a cousin of the mother of our proband
had stature K2.5 SDS, sitting height/height C3.7SDS; another
cousin of the mother of our proband had a stature K1.58 SDS,
normal proportions, bilateral bowing of tibia. As to children,
mutation was identiﬁed in: a 4 years old boy with height
K1.46SDS, sitting height/height C3.5SDS; a 8 years old girl
with height K2.04 SDS, sitting height/height C3.5SDS; a 14 years
old girl with Madelung deformity, stature K2.08 SDS, sitting
height/height C2.7 SDS. Conclusion: In preschool age SHOX
defect related phenotype can be silent and a careful clinical
evaluation of parents is useful for diagnosis. In our family clinical
expression of SHOX aploinsufﬁciency is highly variable but almost
all affected patients show increased sitting height/height. This
conﬁrms the usefulness of sitting height/height ratio, expressed
in SDS for age and sex, as an index of suspicion of SHOX
aploinsufﬁciency.

estradiol (E2) were determined by gas chromatography-tandem
mass spectrometry at different ages and compared to auxological
measures including FH in 11 boys with SRS. Subjects with FH %
K1 SDS from target height (TH) were considered responders and
subjects with FH O K1 SDS from TH were considered nonresponders. Results: At the age of 10 all subjects were prepubertal.
The majority had entered puberty at the age of 12. Non-responders
had signiﬁcantly higher levels of E2 (median 2 versus 1 pmol/l,
P!0.05 and 23.1 versus 1.6 pmol/l, P!0.01) at the age 10 and 12,
and lower E1/E2 ratio (3.2 versus 26.1, P!0.01) at the age of 12
compared to responders. Conclusion: There is an association
between high levels of E2 at the age of 10-12 and low E1/E2 ratio
at the age of 12 leading to impaired ﬁnal height out-come. An
increase in E2 secretion before puberty is most likely derived from
the adrenal gland. The E2 levels may be sufﬁcient to accelerate
skeletal maturation but far lower than what is normally seen
during puberty which explains why there is no enhanced growth
prepubertally in the non-responder group.

P1-P812

Skeletal Disproportion in Girls with Turner Syndrome
L McVeya, A Fletchera, M Murtazaa, MD Donaldsonb, SC Wonga,
A Masona
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Correlations between Prepubertal and Pubertal
Estrogen Levels and Final Height Out-Come in
Growth Hormone (GH) Treated Boys with Silver
Russell syndrome
Kjersti Kvernebo-Sunnergrena, Carina Ankarberg-Lindgrenb,
Karin Åkessona, Jovanna Dahlgrenb
aDepartment

of Pediatrics, Ryhov County Hospital, Jönköping,
Sweden; bGöteborg Pediatric Growth Research Center, Department
of Pediatrics, Institute of Clinical Sciences, Sahlgrenska Academy,
University of Gothenburg, Göteborg, Sweden

Background: Children with Silver Russell syndrome (SRS)
suffer from severe intrauterine growth retardation. During infancy,
short stature and delayed bone maturation are common features.
A majority of these children initially have a good growth response
to GH treatment. A catch-up period of skeletal maturation is often
seen in early puberty. Later in puberty poor height acceleration
may be seen. Objective and hypothesis: The objective of this
study was to evaluate the association between prepubertal and
pubertal estrogen levels and ﬁnal height (FH) out-come in GH
treated boys with SRS. The hypothesis was that altered adrenal
activity with increased dehydroepiandrosterone (DHEA) secretion
stimulates skeletal maturation through the conversion to
estrogens. Method: Serum concentrations of estrone (E1) and
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aDevelopmental Endocrinology Research Group, Royal Hospital for
Children, Glasgow, UK; bDepartment of Child Health, University of
Glasgow, Glasgow, UK

Background: Turner Syndrome (TS) is associated with short
stature and skeletal disproportion. The impact of treatment with
recombinant human growth hormone (rhGH) and oestrogen
therapy on body proportions is unclear. Objectives: To evaluate
sitting height (SH) and leg length (LL) in TS before growth
promoting therapies and at adult height. Method: Retrospective
study of height (Ht), SH and LL standard deviation score (SDS) in
TS. Body proportion was also evaluated using SH SDS-LL SDS and
SH:Ht ratio SDS. Eligible girls were d at least 4 years at baseline,
had not yet started rhGH and had no other chronic disease. Thirty
girls had serial measurements until adult height. Results: In 59
prepubertal girls prior to rhGH (6.6G0.3 years), Ht SDS was
K2.6G0.1 with disproportionately shorter legs, LL SDS K3.4G
0.2 compared to spine, SH SDS K1.2G0.1 [P!0.001]. SH SDS-LL
SDS was 2.2G0.1 (O2 SD in 34/59 [58%]) and SH:Ht ratio SDS
was 2.3G0.1 (OC2.0 SD in 37/59 [63%]). Disproportion did not
differ between girls with 45,X, (nZ19) and those with other
karyotypes (nZ38). Therapy with rhGH and oestrogen led to
stabilisation of SH SDS but continued improvement in LL SDS. LL
SDS pre-rhGH, pre-oestrogen and at adult height were K3.6G0.2,
K3.0G0.2 (P! 0.0001 vs pre-rhGH) and K2.1G0.2 (P!0.0001
vs pre-rhGH and pre-oestrogen), respectively. SH:Ht ratio SDS did
not change with rhGH therapy prior to pubertal induction: 2.5G
0.2 to 2.3G0.2 (PZ0.21 vs baseline) but was 1.8G0.1 at adult
height (P!0.0001 vs baseline), suggesting a lesser degree of
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disproportion. Conclusion: Prepubertal girls with TS have
signiﬁcantly shorter legs compared to their spine. Our study is
the ﬁrst to evaluate the impact of rhGH and oestrogen on body
proportions in TS. At adult height, disproportion was still present
but less pronounced.

P1-P813

Reconsideration of Mid-Parental Height Calculation

similar for both parents. When there was a big difference (O2SDS)
between parental heights, offspring’s height correlated better with
maternal height than paternal height in both genders (r: 0437 vs r:
0.196 in females, r: 0.479 vs 0.064 in males). Based on our data,
multilineer regression models were tested to ﬁnd the best model to
estimate the height of the offspring using the parents’ heights
yielded the formula below as the best model to make the closest
estimations. Height SDS: A ! Mothers height SDS CB x Fathers
height SDS C C. A: Mother’s coefﬁcient (0.364), B: Father’s
coefﬁcient (0.247) C: Intercept (0.421). Conclusion: Classical
MPH calculation explains only 25% variance in the offsprings
height and this becomes less when the offspring is short, tall or
when parental height difference is large. Modiﬁcations of MPH
calculation using multilinear regression model improves accuracy
to some extent (Table 1).

Abdullah Bereketa, Ibrahin Sinan Bugura, Tulay Gurana,
Zeynep Ataya, Azad Ekberzadea, Ziya Gurbanova, Ece Ögea,
Cektar Seyid Riza Tasa, Serap Turana, Andrzej Furmanb
aMarmara

University, Department of Pediatric Endocrinology,
Istanbul, Turkey; bBoğaziçi University, Institute of Environmental
Sciences, Istanbul, Turkey

Background: Estimation of the child’s genetic height potential
(target height) is an important tool in evaluating growth disorders.
Midparental height (MPH) calculated as (Mothers heightC
Fathers height)/2G6.5 cm), used for this purpose, represents the
child’s expected height based on parental heights. Objective and
hypotheses: To evaluate the classical MPH calculations for our
population and to explore the optimal MPH model using different
mathematical models. Method: Height measurements of 988
young adults and their both parents were taken. Results: The
average heights were 164.46G6.2 cm in girls and 177.1G6.8 cm
in boys. On average, girls were 3.1 cm, taller than their mothers
and boys were 3.4 cm taller than their fathers. Compared to their
calculated MPH, offspring’s actual heights were taller (3.8G5.7 cm
in males and 2.7G6.4 in females). Correlation of actual height
with MPH was slightly stronger in females than males (r: 0.537 vs
0.487, P!0.01). Furthermore, actual heights of females showed
stronger correlation with their mother than their father (r: 0.486 vs
r: 0.373), whereas in males, these were almost equal (r: 0.400 vs r:
0.404). Subgroup analyses demonstrated that in short (HtSDS!K1)
subjects, height was signiﬁcantly correlated only with maternal
height in both genders. In tall (HtSDSO1) subjects, males’ heights
correlated better with paternal height while in females this was

P1-P814

Changes to Thyroid Function (TF) Following
Treatment with Growth Hormone (GH) Therapy in
Children with Prader-Willi Syndrome (PWS)
Yassmin Musthaffaa, Elly Scheermeyerb, Ian Hughesc, Mark Harrisa,
Patricia Crockd, Gary Leonga
Cilento Children’s Hospital, Queensland, Australia; bSchool of
Medicine, The University of Queensland, Queensland, Australia;
cMater Research Institute, The University of Queensland, Australia;
dJohn Hunter Children’s Hospital, New South Wales, Australia
aLady

Background: Normal TF is necessary for optimal growth.
Changes in the hypothalamic-pituitary-thyroid (HPT) axis
following GH therapy are reported. GH therapy has been
suggested to centrally inhibit TSH production as well as
peripherally increasing T4 to T3 conversion which increases
negative feedback on TSH production. Hypothalamic dysfunction
is a feature of PWS, therefore these patients may be at risk of
developing central hypothyroidism associated with GH therapy.
Objective/Hypotheses: We evaluated the impact of GH therapy

Table 1. (for abstract P1-P813)
Parents discrepant for height

MPH
Maternal
height
Paternal
height

All
Females
0.537
0.486

All
Males
0.487
0.373

Short
females
0.279
0.315

Short
males
0.175
0.395

Tall
females
0.322
0.256

Tall
males
0.249
0.117

Height of Female
offspring
0.470
0.437

Height of Male
offspring

0.400

0.404

0.089

0.114

0.245

0.276

0.196

0.064

55th Annual Meeting of the ESPE

0.417
0.479

451

on thyroid status in children with PWS and we hypothesised that
they may be at increased risk of central hypothyroidism during
GH therapy. Method: A retrospective review of children with
PWS with growth data recorded on OZGROW (Australian GH
database) was performed. FT4 (Free Thyroxine) and TSH
(Thyroid Stimulating Hormone) was assessed before and after
GH therapy. Between 2003 and 2014, 87 patients had at least one
recorded FT4 and TSH test. FT4 and TSH results were
standardized by expressing them as a % of the reference range
(RR). x%Z100!((x-L)/(U-L)), where x is the test result and U
and L are the upper and lower values of the RR. Mean test % were
compared to an expected mean of 50% for tests taken one year preGH and post-GT. We also assessed change in test % for those who
had tests before and after GH commencement (D%) using a paired
t test. Results: In the year prior to GH, most FT4 and TSH were in
the low normal range while 4 patients had FT4 below the RR
(Table 1). Following GH therapy, FT4 and TSH decreased further.
This effect was sustained for 3 years (Table 2). Conclusion: FT4
was signiﬁcantly lower than expected in patients with PWS. This
further decreased during GH therapy. Whether these changes have
adverse clinical effects on growth is unclear. GH therapy has been
suggested to decrease TSH by both a direct central and an indirect
peripheral mechanism. Analysis of T3 levels is required to
distinguish between these hypotheses and elucidate whether
Thyroxine supplementation would be of beneﬁt.

static or progressive. Some syndromes are associated with
increased tumor risk. Objective and hypotheses: A 6-year-old
girl with accelerated growth rate was referred. She was born at
term and was 55 cm long at birth (C2.4 SD). At 6 years, she was
134.4 cm tall (C3.7 SD) with a high growth rate at 8.9 cm/year.
The weight was 30.2 kg (C2.3 SD). Her growth was above the
range for her family. There were no signs of precocious puberty
except an advanced bone age of more than 3 years. She had
cognitive impairment and slightly retarded motor development.
The only dysmorphic sign was heavy horizontal eyebrows. Because
of the phenotype a mutation in the DNM3TA was considered.
Method: Standard DNA sequencing of all coding exons and
ﬂanking UTR regions of DNMT3A was performed. Results: A
de novo mutation (DNMT3A c.1232dup) was detected. In 2014,
Katrina Tatton-Brown et al described a study where they found 13
different DNMT3A mutations in 152 individuals with overgrowth
phenotype. A consistent phenotype was evident amongst the 13
individuals with DNMT3A mutations: distinctive facial appearance, tall stature and intellectual disability. DNMT3A is a
frequently mutated gene in acute myeloid leukemia and have
also been reported in other hematological malignancies. Conclusion: When assessing a child with tall stature and intellectual
disability mutations in DNMT3A is important to have in mind. In
general, follow-up of children with overgrowth syndrome should
be conducted due to the potential increased tumor risk. However,
the DNMT3A related tumor risk may be linked to a different
mechanism and may not be present in patients with truncating
mutations.

Table 1. Mean Test %.
N
Mean FT4 (sd)
Mean TSH (sd)

Baseline

1st Year of GH

87
33.1 (19.2) %a
38.2 (22.7) %a

73
21.7 (17.5)%a
25.4 (22.6)%a

a

p ! 0.001, bp ! 0.01, cp ! 0.05.

1 year post GH

2 years post GH

3 years post GH

54
K11.5 (23.0)%a
K12.9 (26.5)%a

34
K8.9 (19.3)%c
K15.0(18.6)%a

21
K8.1 (15.5)%c
K11.4(18.4)%b

P1-P815

6-Year-Old Girl with Mutation in DNMT3A – A New
Overgrowth Syndrome
Ann-Margrethe Rønholta, Martin Boxila, Uffe Jensenb, Birgitte Hertza
aPaediatric

Department Regional Hospital, Viborg, Denmark;
Genetic Department Aarhus University Hospital, Aarhus,
Denmark
bClinical

Background: Overgrowth disorders are a heterogeneous
group of conditions characterized by increased growth and other
clinical features. Overgrowth may be apparent at birth and can be
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A Case of Patient with Rubinstein-Taybi Syndrome
Type 2 with Complete Deletion of EP300 Gene and
Complex Phenotype
Elisa Santoroa, Romana Marinia, Antonio Novellib, Viola Alesib,
Maria Lisa Denticic, Marco Cappaa

Table 2. Mean D%.

N
FT4 D% (sd)
TSH D% (sd)

P1-P816

aBambino Gesù Children’s Hospital – IRCCS; Department of
Endocrinology and Diabetes, Rome, Italy; bBambino Gesù Children’s
Hospital – IRCCS; Laboratory of Medical Genetics, Rome, Italy;
cBambino Gesù Children’s Hospital – IRCCS; Medical Genetics
Unit, Rome, Italy

Background: Rubinstein-Taybi syndrome (RSTS) is a rare
genetic syndrome characterized by postnatal growth retardation,
intellectual disability, microcephaly, peculiar facial features, broad
thumbs and big toes and other organs malformations. There are
two forms: RSTS type 1 characterized by CREBBP gene mutations
(16p13.3); RSTS type 2 dues to mutations/ deletions in EP300 gene
(22q13.2). The type 2 is associated with mild phenotype with
possible absence of the typical diagnostic signs as broad thumbs
and big toes. Clinical case: V.B.G has come to our attention at the
age of 4 years for diagnostic study. He was born at 36 weeks of
gestational age by caesarean section for IUGR. At birth he
presented congenital heart disease, hypospadias, post-axial
appendix of left hand, choroidal cysts, dysmorphia of corpus
callosum, rostrum hypoplasia, agenesis of right olfactory bulb,
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enlargement of cerebral ventricles and CSF spaces. The arrayCGH showed 22q13.2 deletion of 1.69 Mb with diagnosis of RSTS
type 2. At the age of 3 years he presented psychomotor regression
with onset of focal seizures. At our observation the child had
growth retardation, dysphagia for liquids, constipation, characteristic face, broad toes, limbs dystonia, absent language.
Conclusion: In literature there are known 34 cases of RSTS
associated with EP300 alteration. Of these, only one has complete
gene deletion (del22q13.2) of 376 Kb. This patient has a complex
phenotype in contrast with “mild” phenotype of the other patients.
Because of the larger size of our child’s deletion his clinical
complexity could also be related to the involvement of adjacent
genes. In addition it would be useful scanning EP300 gene also on
other tissues to identify a possible mosaicism. Our case represents
the second known patient suffering from type 2 RSTS with
complete EP300 deletion and clinical features in contrast with a
“mild” phenotype. A genotype-phenotype correlation for EP300
disruptive mutations is needed.

P1-P817

Silver-Russell Syndrome with 11p15 Epimutation:
Clinical Analysis of Adrenarche, Central Puberty and
Body Mass Index in a Cohort of French Children
Ana Canton, Frédéric Brioude, Irène Netchine
INSERM UMR S 938, UPMC, Armand Trousseau Hospital,
Pediatric Endocrinology, Paris, Ile de France, France

Background: Silver-Russell syndrome (SRS) is characterized
by intrauterine and postnatal growth retardation, a typical
phenotype and feeding difﬁculties. It is related to 11p15 ICR1
hypomethylation in up to 50% of the cases. Some patients may
exhibit signs of early puberty or premature adrenarche, including
premature pubarche and/or an exaggerated adrenarche (high
dehidroepyandrosterone sulfate (DHEAS) levels for chronological
age). Despite early feeding difﬁculties, some children develop
a rapid weight catch-up, probably when overfed, resulting in a
marked BMI gain. Objective: To analyse the clinical features of a
group of 11p15 SRS children, regarding signs of adrenarche, signs
of central puberty and anthropometric data. Method: We
analysed 16 patients 10 years or older followed at the same
paediatric endocrinology unit, collecting retrospectively the
following data: anthropometric data, age of pubarche, age of
thelarche or testicular enlargement, DHEAS levels and baseline
insulin-like growth factor 1(IGF-1) levels (without growth
hormone (GH)). Results: From the 16 patients analysed, 6
(37%; 5 boys and 1 girl) had premature pubarche, and 9 (56%;
6 boys and 3 girls) had exaggerated adrenarche. One girl presented
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with precocious puberty. Thirteen (81%) presented ﬁrst with
adrenarche signs. Baseline IGF-1 levels were R 2.0 SD in 7 (44%),
and between 0 and 2.0 SD in 6 (37%). All patients (100%) had
a marked BMI increase 1 to 2 years before puberty and/or
adrenarche onset (BMI increase of at least C1.0 SD). Final height
was available for 6: 3 did not catch-up to a height O K2.0 SD and
2 did not catch-up to their target heights, regardless of GH
treatment. Conclusion: Premature and/or exaggerated adrenarche
seems to be common among these patients, regardless of gender. A rapid
increase in BMI may lead to premature adrenarche and early puberty,
compromising thereby the ﬁnal height despite GH treatment.
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Haploinsufﬁciency of Short Stature Homeobox
Containing Gene: Clinical Signs and Anthropometric
Measurements in Children
Giulia Genonia, Alice Monzania, Matteo Castagnoa, Mara Giordanob,
Flavia Prodama, Simonetta Bellonea, Gianni Bonaa
aDivision of Pediatrics, Department of Health Sciences, Università
del Piemonte Orientale, Novara, Italy; bLaboratory of Human
Genetics, Department of Health Sciences, Università del Piemonte
Orientale, Novara, Italy

Background: Haploinsufﬁciency of short stature homeobox
containing gene (SHOX) is one of the main monogenic causes of
short stature. The phenotype of SHOX deﬁciency (SHOX-D) is
often mild, making difﬁcult to identify which short-statured
children should be screened. Objective and hypotheses: To
estimate the prevalence of SHOX-D in Italian short-statured
children and to analyse their phenotype and the sensitivity of
various scores and anthropometric measurements in identifying
SHOX-D. Method: SHOX gene analyses was performed by MLPA
(multiplex ligation-dependent probe ampliﬁcation) in 281
subjects, aged 2–18 years (mean age 8.6G4.0 years, 50.7% females,
70.8% prepubertal, mean height SDS K2.0G0.5) referred for
short stature to our Endocrinology Unit. SHOX-D patients were
compared to 117 age-, gender- and pubertal status matched
children without SHOX mutations (mean age 8.0G3.7 years,
55.3% females, 78.1% prepubertal, mean height SDS K2.0G0.6)
for clinical features. Results: SHOX mutations were identiﬁed in
15 subjects (5.3%). SHOX-D patients showed signiﬁcantly higher
prevalence of micrognathia (66.7% vs. 26.5%, P!0.01), short
forearm (26.7% vs. 3.4%, P!0.01), muscular hypertrophy (40.0%
vs. 14.5%, P!0.05) and Madelung deformity (13.3% vs. 1.7%,
P!0.01). No difference was found between SHOX-D and non
SHOX-D patients for ear’s anomalies, short neck, scoliosis, bowing
of forearm and cubitus valgus prevalences. The arm span, the
sitting height and the ratios of arm span to height and sitting
height to height were similar in the two groups. Using a Rappold
score O7 points and O4 points, as screening criterion to perform
the genetic analyses of SHOX gene, out of 15 children with SHOX
mutations, 11 and 9 subjects would be missed, respectively.
Conclusion: The phenotype of children with SHOX-D is highly
variable and a positive Rappold score as criterion to screen for
SHOX mutations would miss most of SHOX-D subjects.
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Clinical and Molecular Characterization of a Newly
Recognized Overgrowth Syndrome: Interstitial
7q22.1-7q22.3 Microdeletion
Chong Kun Cheon, Yoo-Mi Kim, Su Young Kim
Pusan National University Children’s Hospital,
Yangsan/Gyeongsangnam-Do, Republic of Korea

imbalances, microarray array was performed, resulting in a 2.2
Mb deletion in chromosome region 7q22.1-22.3 covering
2,244,033 bp region. The deletion was starting from 102,877,293
bp extending to 105,121,326 bp which contain involved 9 genes
including PMPCB, DNAJC2, PSMC2, SLC26A5, RELN, ORC5,
LHFPL3, KMT2E, and SPRK2. Conclusion: This is the ﬁrst report
on generalized overgrowth syndrome having 7q22.1-7q22.3
microdeletion. We should consider performing array-CGH for
the diagnosis of unclassiﬁed overgrowth syndromes, because some
still it may be caused by subtle genomic imbalances.

Background: Overgrowth syndromes comprise a group of
disorders associated with excessive growth and other features such
as facial dysmorphism, developmental delay, neurological problems and an increased risk of neoplasia. The genetic basis for
many of these conditions is being increasingly elucidated. Here,
we report on a 3-year-old boy who was referred for evaluation of
generalized overgrowth. Objective and hypotheses: Our
hypotheses is that unclassiﬁed overgrowth syndromes may be
caused by subtle genomic imbalances. Method: Array-CGH was
performed as the ﬁrst line investigation, using DNA extracted
from the blood and analyzed utilizing an Affymetrix cytoscan
750K array (Genome build: Hg19). Results: A 3-years-boy is the
second child of unrelated healthy parents of normal stature. He
was born at term with uneventful. Dysmorphic features included
high and prominent forehead, hypertelorism, and small mouth.
Other features were noted, including cryptorchidism, retractile
testis, and developmental delay. Vigorous appetite was also shown
in the patient at 1 year of age. He began to walk unaided at 23
months of age, and could sign one words at 3 years of age. To date,
at 3 years, height was 106.1 cm (O97th percentile), weight 26.4 kg
(O97th percentile) and head circumference 56 cm (O97th
percentile). In order to determine putative chromosomal
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International Cooperative Growth Study,
NutropinAqw European Registry (iNCGS):
Countries Speciﬁcities
Regis Coutanta, Francesco Chiarellib, Jordi Bosch Muñozc,
Cristina Dumitrescud, Dirk Schnabele, Caroline Sertf, Valerie Perrotf,
Mehul Dattanig
aDiabetology, Paediatric Endocrinology, Centre Hospitalier
Universitaire d’Angers, Angers, France; bDepartment of Paediatrics,
University of Chieti, Chieti, Italy; cDepartment of Paediatric
Endocrinology, Hospital Arnau de Vilanova, LLeida, Spain;
dNational Institute of Endocrinology, Department of Paediatric
Endocrinology, Bucharest, Romania; ePediatric Endocrinology,

Table 1. (for abstract P1-P820)
Idiopathic GHD
n*

Mean (SD)

Age- at ﬁrst Nutropin intake (years)
GE
812
8.8 (3.5)
FR
573
10.4 (3.6)
IT
172
10.0 (3.1)
SP
261
9.0 (3.7)
RO
123
8.1 (3.3)
Height SDS art ﬁrst Nutropin intake
GE
809
K2.7 (0.9)
FR
571
K2.0 (0.8)
nr
170
K2.3 (0.9)
SP
258
K2.1 (1.0)
RO
122
K2.6 (1.0)
Initial dose of Nutropin (mg/kg/day)
GE
811
28 (6)
FR
572
37 (7)
ITT
172
31 (6)
SP
259
31 (5)
RO
123
30 (6)

Organic GHD
n*

Mean (SD)

89
85
2
11
15

9.4
9.1
8.0
7.4
6.7

89
85
2
11
15

K2.8
K1.7
K3.2
K2.7
K3.1

89
84
1
11
15

(4.0)
(3.8)
(5.7)
(4.5)
(3.3)
(1.1)
(1.2)
(1.7)
(2.0)
(1.3)

27 (6)
35 (7)
41
30 (4)
31 (5)

TS
n*

108
41
9
15
14
107
41
9
15
14
109
41
9
15
14

CRI

Mean (SD)

8.2
7.4
8.4
9.3
9.4

(3.5)
(4.1)
(4.6)
(3.6)
(2.8)

K2.9 (0.8)
K2 0 (1.1)
K2.2 (0.8)
K2.3 (1.4)
K2.5 (1.0)
42
45
39
43
41

(8)
(9)
(7)
(6)
(9)

SGA

n*

Mean (SD)

n*

Mean (SD)

n*

Mean (SD)

26
3
18
10
0

7.1 (5.0)
12.0 (4.4)
9.9 (4.7)
7.7 (3.7)
–

106
124
4
47
5

7.6 (2.9)
8.6 (3.5)
12.3 (2.2)
6.9 (2.9)
5.4 (2.4)

66
24
4
23
1

9.7 (3.8)
11.0 (2.9)
11.8 (2.1)
10.5 (3.5)
12.0

8
2
5
10
0

K2.6 (1.4)
K2.6 (0.3)
K3.8 (1.7)
K22 (0.9)
–

105
124
4
47
5

K2.9 (1.2)
K2.3 (0.9)
K2.7 (0.5)
K24 (0.9)
K3.1 (1.0)

66
24
4
22
1

K3.0 (1.2)
K2.6 (0.9)
K2.5 (1.0)
K1.8 (1.4)
K0.6

8
2
5
10
0

37 (12)
48 (3)
46 (2)
45 (22)
–

105
125
4
47
5

33 (6)
41 (10)
31 (06)
35 (7)
37 (7)

66
24
4
23
1

28 (5)
40 (8)
32 (1)
37 (7)
13

*n available data.
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Children’s Hospital, Charité – University Medicine Berlin, Berlin,
Germany; fIpsen, Boulogne-Billancourt, France; gGenetics and
Genomic Medicine Programme, UCL Institute of Child Health and
Great Ormond Street Hospital for Children, London, UK

Background: The European iNCGS registry aims to collect
long-term safety and effectiveness information in paediatric
patients receiving NutropinAqw for growth failure. Objective
and hypotheses: To report patient baseline characteristics and
exposure to NutropinAqw per country. Method: International,
multicentre, open-label, non-interventional, post-marketing-surveillance study. Results: As of 31-Dec-2014, 3250 patients were
enrolled in Germany (GE, nZ1552), France (FR, nZ884), Italy
(IT, nZ222), Spain (SP, nZ387), Romania (RO, nZ168), UK
(nZ37). Within countries, patients presented primarily with
idiopathic growth hormone deﬁciency (IGHD), while other
aetiologies were variably represented. In most countries, IGHD
and Idiopathic Short Stature (ISS) were generally diagnosed at the
most advanced age, Turner Syndrome (TS), Chronic Renal
Insufﬁciency (CRI), Small for Gestational Age (SGA) at the
youngest age. Height SDS at diagnosis and at commencement of
NutropinAqw was lower (K3) in GE for all aetiologies (see Table 1).
Except for TS, NutropinAqw was commenced at a slightly older
age in FR and IT (mean (SD): 10.0 (3.6)), compared to other
countries (mean (SD): 8.7 (3.6)). Time from diagnosis to treatment
initiation ranged from several months (GHDs, ISS) to several years
(TS, CRI, SGA). Globally, lowest initial doses were administered in
GE and highest in FR (any aetiology). Dose adjustments over time
were mostly carried out in GE, FR, IT. GHD patients has the same
mean (SD) dose (mg/kg/day) of 30 (5) in GE/IT, and a slightly
higher dose in FR: 38 (8). Conclusion: The study shows IGHD as
the main indication for NutropinAqw treatment among participating countries. The doses used were consistent with labelling
recommendations for each indication. Initial doses were lower in
GE; highest doses were administered in FR. Although mean age at
diagnosis was as expected, treatment initiation was driven by the
aetiology, often reﬂecting delay between diagnosis and treatment
initiation.

of Klinefelter syndrome, but now it is considered as a distinct
clinical and genetic entity with increased risks for congenital
malformations, additional medical problems and more complex
psychological and neurodevelopmental involvement. 48,XXYY
Syndrome results from the fertilization of a normal female oocyte
(Xm), with an aneuploid sperm (XpYpYp) produced through
nondisjunction events in both meiosis I and meiosis II of
spermatogenesis. Literature shows that 100% of the triploid
gamete is from paternal origin. Objective and hypotheses:
We report a case of 48,XXYY Syndrome, whose father was
contaminated by radioactive Cesium 3 years before the proband
conception. Since radiation can induce abnormal chromosome
segregation during mitotic division, we hypothesis that the father’s
Cesium contamination might be responsible for this rare
occurrence. Case Report: SFAD, male, second child of a nonconsanguineous young couple. At 12 years of age, he searched for
genetic testing due to agenesis of hart palate and nasal septum. At
13 years of age, he was referred to the Pediatric Endocrinologist
service, presenting with: tall stature, eunuchoid body habitus,
ocular hypertelorism, epicanthal folds, prominent elbows, cubitus
varus, single malformed kidney, bilateral inguinal hernia, pes
planus, thoracic vertebrae fusion, bilateral femur-patellar
arthrosis, hypergonadotrophic hypogonadism, mild intellectual
disability, emotional immaturity, anxiety, impulsivity and obsessive-compulsive behaviors. He evolved with osteoporosis (14y),
hypertension, insulin resistance, obesity, dyslipidemia (18y), prediabetes (23y), testicular volume was of 5 ml as an adult, infertility
due to azoospermy. He died at age 24 due to pulmonary embolism.
Conclusion: Recognition of medical, developmental and psychological problems that are associated to 48,XXYY Syndrome is
important for early diagnosis and interventions, as a way to best
outcomes.This is the ﬁrst reported case of 48,XXYY associated to
the Cesium Accident.

P1-P822
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Case Report of 48,xxyy Syndrome Associated to
Father’s Radioactive Contamination During the
Cesium Accident in Goiânia – Goiás, Brazil
Renata Machado Pintoa,b, Damiana Mirian Cunhab, Cristiano
Luiz Ribeiroib, Claudio Carlos da Silvab, Aparecido Divino da Cruzb
aFederal University of Goiás, Goiânia, Goiás, Brazil; bPontiﬁcal
Catholic University, Goiânia, Goiás, Brazil

Background: In total of 48,XXYY Syndrome occurs in
1:20.000–1:50.000 male births. It used to be considered as a variant
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Neonatal Haematological Complication in Noonan
Syndrome – Future Concerns about Growth Hormone
Therapy
Laura Kasongoa,b, Ramona Nicolescua,b
aCHR

Citadelle, Liege, Belgium; bLiege University, Liege, Belgium

Background: Noonan syndrome (NS) is an autosomaldominant inherited condition deﬁned clinically by a short stature,
speciﬁc phenotype, congenital heart disease, bleeding and
hematologic abnormalities (particularly leukaemia). There is also
a genetic heterogeneity, with all mutations involved in the
RAS/mitogen-activated protein (MAP) kinase pathway and with
PTPN11 gene mutations counting for almost 50% of patients.
Objective and hypotheses: To describe the case of a newborn
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girl with antenatal diagnosis of NS and neonatal haematological
complication (juvenile myelomonocytic leukemia (JMML)-like
picture) raising questions about safety of growth hormone (GH)
therapy in such particular situation. Method: During the
intrauterine life, the foetus developed a bilateral pleural effusion.
An amniocentesis was performed and the diagnosis of NS
(p.G503R c.1507GOC mutation in exon 13 of the PTPN11
gene) was made. The baby was born at 30 weeks of gestation, with
1370 g and 38.5 cm. At the age of 10 days, the peripheral blood
proﬁle (leukocytosis – 45.000/mm3 and thrombocytopenia –
70.000/mm3) and the bone marrow smear morphology (myelodysplasia) fulﬁlled the international criteria for JMML. Results:
The clonality of this myeloproliferation was negative and a
spontaneous regression was noted. A regular follow-up was started
with the child registered in a European long-term follow-up
concerning the risk of malignancy in NS. At the age of 1 year
9 months, the toddler is well-appearing, with characteristic facial
appearance and short stature (height is 69,5 cm, on K1 DS on
Noonan growth chart). The retrospective diagnosis of NS was
made in the mother and maternal grandmother. Conclusion:
Antenatal NS diagnosis provided important clues for early
multidisciplinary approach. A myeloproliferative disorder, even
with spontaneous resolution, in a child with NS and PTPN11
germline mutation deserves a very close clinical follow-up. GH
therapy to promote growth should be considered in relation to the
genotype, the stature gain and the potentially ampliﬁed tumour
risk.

pollution and life expectancy at birth. PCA clustered the
indicators, and we assessed the effects of SE on height, BMI and
menarche age by regression analyses. Results: The SE indicators
clustered in two: QOL, including pollution, life expectancy, GDP
and corruption, and the Social factor, including homicide and
inequality perception. The QOL cluster correlated positively with
male (rZ0.63; P!0.0001) and female height (rZ0.55; P!0.0001)
and with male BMI (rZ0.41, PZ!0.0001), while the female BMI
(quad rZ0.38, PZ0.024) and menarche age showed a U-shape
regression (quad RZ0.57, P!0.0001). The Social cluster correlated
negatively with male (rZ0.46, P!0.0001) and female height
(rZ0.44, P!0.0001) and female but not male BMI (K0.47,
P!0.0001). Conclusion: 1. Adult height, as a measure of child’s
growth, is a strong and BMI a weak indicator of SE. 2. Women’s
BMI is low and menarche is strongly delayed in the lowest and less
so in the highest QOL score countries. 3. The strongest indicator
for poor growth is the QOL cluster: pollution, life expectancy,
GDP and corruption, followed by the Social factor: homicide and
economic inequality.

P1-P824

Growth Hormone Deﬁciency in Noonan Syndrome:
Does it Inﬂuence Clinical Response to GH Therapy?
Maria Chiara Pellegrina, Gianluca Torneseb, Elena Faleschinib,
Nicoletta Maserac, Gabriella Pozzobond, Angelo Selicornic,
Alessandro Venturaa,b

P1-P823

Effects of a Stressful Environment (SE) on Height,
BMI and Menarche
Alina Germana,b, Gustavo Meschc, Michael Shmoishd,
Ze’ev Hochberge
aBnai

Zion Medical Center, Haifa, Israel; bClalit HMO, Haifa, Israel;
of Social Sciences, University of, Haifa, Israel; dBioinformatics Knowledge Unit, The Lokey Center, Technion – Israel
Institute of Technology, Haifa, Israel; eTechnion-Israel Institute of
Technology, Haifa, Israel
cFaculty

Background: Children’s exposure to stress predicts poor
health. Poor growth and maturation are recognized indicators of
poor health. Objective and hypotheses: SE correlates with
height, BMI and menarche. We correlated seven indicators of SE
with countries’ average adult height, BMI and menarche age.
Method: Data for 57 countries of average men and women’s
height, BMI and menarche age were collected from WHO report.
They were correlated with the countries’ score for SE, built on
seven indicators (data World Databank and Transparency
International): annual homicide rate, GDP per capita, income
inequality (Gini coefﬁcient), corruption perception, urban air
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aUniversity of Trieste, Trieste, Italy; bInstitute for Maternal and
Child Health-IRCCS Burlo Garofolo, Trieste, Italy; cUniversity of
Milano-Bicocca, MBBM Foundation, Monza, Italy; dSan Raffaele
Scientiﬁc Institute, Vita-Salute University, Milano, Italy

Background: Short stature is a main feature of Noonan
syndrome (NS). Although rhGH is commonly used in NS patients,
it is not known whether a defect in the secretion of GH inﬂuences
the response to rhGH therapy. Objective and hypotheses: The
aim of this study was to evaluate the efﬁcacy and safety of rhGH
treatment in NS patients, according to the presence of GH
deﬁciency at the baseline. Method: We retrospectively collected
data of 34 patients with NS (18 males, mean age 9.1G3.4 years,
28 of 34 prepubertal). Genetic test was positive in 27 cases (24 with
PTPN11 mutation). Before starting treatment with rhGH, at an
average dose of 0.031G0.005 mg/kg per day, patients undertook
GH secretion test after stimulation. With normal secretion test
(peak O8 ng/ml), rhGH was administered off-label. Growth was
evaluated as change in height Z-score (Delta-Height-SDS) at one,
two and three years after the start of therapy. Results: At the
baseline 13 patients had a deﬁciency of GH secretion (Def group:
7.9G3.3 years; mean height K3.06G1.00 SDS, mean GH peak
5.4G1.3 ng/ml), while 21 showed no failure (NoDef group: 9.7G
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3.2 years; K2.95G0.81 SDS, 10G2 ng/ml). After 1 year, therapy
with rhGH was effective in improving linear growth in both groups
(Delta-Height-SDS Def 0.53G0.40, P!0.001; NoDef 0.32G0.31,
P!0.001). Between the two groups we found no signiﬁcant
difference in growth at 1, 2 and 3 years from baseline, although a
tendency was present at the second year (Delta-Height-SDS Def
0.90G0.53; NoDef 0.53G0.49, PZ0.06). As side effects, insulin
resistance (HOMA-IRO2.5) was reported in 5 subjects (Def: 3,
23.1%; NoDef: 2, 9.5%). Conclusion: Therapy with rhGH
signiﬁcantly increases growth in patients with Noonan syndrome,
regardless of the initial presence of a GH deﬁciency and in the
absence of signiﬁcant side effects even in subjects with normal
stimulation test.

P1-P825

Screening of Birth Length and Parental Height
Detects Infants with Poor Catch-Up Growth at
Age 2 Years
Colette Montgomery Sardara, Sharon Donnellyb, Jamila Siddiqueb,
Sheena Kinmondb, Emma Jane Gaulta, Malcolm Donaldsona
aUniversity

of Glasgow, Glasgow, UK; bAyrshire Maternity Unit,
Crosshouse Hospital, Ayrshire, UK

Background: A programme of measuring birth length (BL)
and parental heights (PH) for neonates classiﬁed as Small for
Gestational Age (SGA, Birth Weight (BW) !9th centile, UK 1990
reference data) has been adopted in one Scottish hospital since
2008. Neonates with Short Stature (BL%K2 standard deviation
scores/SDS) are invited for re-measurement of weight and height
at age 2 years, thus making medical services aware of individuals
who have not had adequate catch-up growth relative to their
family pattern. Objective and hypotheses: To determine
whether: (1) catch-up growth has occurred in neonates of short
stature by age 2 years; (2) there is a genetic inﬂuence on their
stature. Method: BL and PH were measured for all SGA neonates
born in Ayrshire Maternity Unit from October 2013-October
2014. Mid-parental height (MPH) and lower end of parental target
range (LTR) were calculated (UK 1990 reference data). For those
of short stature, height and weight at age 2 years was measured to
determine catch-up growth. Results: Of 3482 live births, BW was
!9th centile in 416 neonates (11.9%). Short stature was detected in
89 neonates (21.4%) of 28–42weeks gestational age (GA). To date,
34 children have been invited for follow-up, 24 (71%) of whom
have attended. Of these, 3 (12.5%) remain %-2SDS for height
comprising: a preterm infant (BW 1.15 kg, GA 304/7) with Ht SDS
K3.26 at 2 years, maternal Ht SDS K2.34; and two term babies
with Ht SDS K2.86 and K1.95 at 2 years (LTR SDS K2.05 and
K2.12 respectively). Conclusion: The smallest babies at birth
were not the smallest at 2 years and those with the smallest parents
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had shown good catch-up growth. As expected w10% of the short
cohort remain short at 2 years, two of whom would not have been
detected without the screening programme. The number of
children requiring re-measurement at 2 years (89/3482) is
relatively modest and consideration should be given to extending
accurate BL measurement to infants with BW%15th centile (462
in the current study) since it is known that a cut-off BW of %9th
centile (nZ257 for this study) will not detect all cases of short
stature at birth1.
1
Sardar et al., Short Stature Screening By Accurate Length
Measurement Of Infants With Birthweight !9th Centile.
Hormone Research in Paediatrics, 2015.
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Etiologic Distribution and Characteristics of Patients
with Short Stature in a Pediatric Endocrinology Clinic
Sibel Ozcan, Saygin Abali, Zeynep Atay, Belma Haliloglu, Serpil Bas,
Gamze Ozturk, Sevda Cam, Teoman Akcay, Tulay Guran,
Abdullah Bereket, Serap Turan
Marmara University, Pediatric Endocrinology, Istanbul, Turkey

Background: Short stature (SS) is one of the most frequent
reasons for referral to pediatric endocrinology clinics. Objective
and hypotheses: We aimed to analyse the etiological factors of
SS, in patients of our clinic, who are referred from general
paediatrics with high likelihood of endocrinological problems after
primary screening. Method: 1519 patients (693F) with height
!3% were included. Clinical, anthropometric, radiological and
laboratory data were recruited from patient’s charts. GHD was
diagnosed when stimulated GH%7 ng/ml in two tests, low IGFI/IGFBP-3 with subnormal growth velocity. Results: Presenting
age was 10.2G4.2 years (0.2–19.2). Initial height SDS was K3.1G
1.0. Target height SDS was K1.4G0.9. Severe SS(!K3.0 SDS)
and disproportionate SS were detected in 41.5% and 15.7% of the
cases, respectively. SGA was more prevalent in mothers with severe
SS (33.3% vs. 19.4%, P:0.003). Etiologic distribution of SS was as
follows: 33.0% familial and/or constitutional, 18.4% syndromic,
12.7% endocrine disorders, 10.7% chronic diseases, 5.9% nonsyndromic IUGR, 4.1% skeletal dysplasia, 4.7% idiopathic, 8.4%.
undetermined. Turner Syndrome (TS) was detected in 3.9% of the
population and 8.5% of the females. Cytogenetic analysis was
performed in 47% of girls; 18% of them were consistent with TS.
Isolated GHD, multiple pituitary hormone deﬁciency and
hypothyroidism were detected in 6.8%, 3.5% and 1.6% respectively. Celiac disease was detected in %0.6, despite screening of
Celiac antibodies in 46% of the population. In patients with severe
SS, skeletal dysplasia and endocrine causes were more common,
while, in non-severe SS (Height!K2 SDS, OK3 SDS), normal
variant, idiopathic, chronic disease and IUGR were more common
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(P!0.001). Conclusion: The initial screen and referring of high
likelihood of endocrine problems lead to lower ratio of normal
variant SS. When shortness gets more severe, the possibilities of
endocrine causes and skeletal dysplasia increase. Having a severely
short mother increases the likelihood of being born SGA and
subsequent SS.

chip detection, we found the imprinted gene OSBPL5 detected a
signiﬁcant differential hypomethylation site. OSBPL5 may be
related to the pathogenicity of SRS.

P1-P828

A Study of Bone Health Index (BHI) in Girls with
Turners Syndrome

P1-P827

OSBPL5 Methylation Abnormalities may be
Pathogenic in Silver Russell Syndrome Through
Genomic Methylation Analysis
Di Wu, Chunxiu Gong, Chang Su, Bingyan Cao
Beijing Children’s Hospital, Capital Medical University, Beijing,
China

Background: SRS is a typical epigenetic disease. Approximately 40% of patients can not be detected genetic and epigenetic
disturbances. Objective and hypotheses: To analysis whether
there is unknown genes or imprinted genes associated with
pathogenicity of SRS and to detect the ﬁne mapping SRS
hypomethylation position through the Illumina Methylation
450K chip to detect genome-wide methylation differences.
Method: To detect genome-wide methylation sites through the
Illumina 450K Inﬁnium Methylation BeadChip chip in 7 cases of
SRS diagnosed in Beijing Children’s Hospital and 5 controls
matched age. The two methods were validated by using the
classical method of sequencing with focal phosphate and digital
PCR. Methylation site probe screening standards meet the
following 2 points: (1) adjust Pval ! 0.05, if adjust PvalR0.05,
the Pval requires less than 0.05 before correction; (2) case vs
control Beta-Difference should be not less than 0.2. That is jBetaDifferencej Z0.2. Results: Screening out 116 differential
methylation sites in 484821 probes. Through the GO Pathway
enrichment analysis, found the cg25963939 site of OSBPL5 was the
most signiﬁcant methylation difference in case group and normal
control group (PZ0.023, bZK0.243). The classical method of
sequencing with focal phosphate and digital PCR validated it. And
the gene is located on 11p14 5’UTR region, it is quite possible
pathogenic. Conclusion: Through whole genome methylation

Carley Frerichsa, Carly Jenkinsonb, Anne Povalla,
Laurence Abernethya, Urmi Dasa, Renuka Ramakrishnana,
Senthil Senniappana, Mohammed Didia, Jo Blaira
aAlder Hey Children’s Hospital NHS Foundation Trust, Liverpool,
UK; bUniversity of Liverpool, Liverpool, UK

Background: Turners Syndrome (TS) is associated with
osteoporosis in later life. ‘BoneXpert’ has enabled the automated
assessment of bone age (BA) and Bone Health Index (BHI). Strong
correlations between BoneXpert BHI and dual-energy x-ray
absorptiometry and peripheral quantitative computed CT
measurements are reported. BoneXpert produces a standard
deviation score for BHI (BHI-SD) relative to a healthy cohort of
children according to BA. Objective and hypotheses: To
investigate relationships between BHI SDS and hormone
treatment in a cohort of girls with TS. Method: All patients in
our database with TS were reviewed. BA and BHI data analysed
against age and therapy received. If patients had multiple readings
over time they were grouped according to therapy at time of BHI
analysis. Results: females had data available and from these 57
x-rays were analysed. All results reported median (range). The
BHI-SD of the 57 x-rays was K0.6 (K3.4 to 2.8). GH and
oestrogen combined favours bone health with a signiﬁcant
difference in the BHI-SD of patients treated with GH and
oestrogen versus those with no GH (PZ0.01) and those with
GH alone (PZ0.0004). Conclusion: This is the ﬁrst study to
review BHI-SD in TS. BHI-SD seems to change over time.
Treatment improved BHI-SD score and in particular oestrogen
therapy in this study has the most signiﬁcant impact. A larger
cohort study is required to establish the exact nature of the
relationship between BHI and treatment for TS.

Table 1. A comparison of age, TW2 BA and BHI-SD for various treatments (for abstract P1-P828).

Age (yrs)
TW2 BA
BHI-SD
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No treatment
(nZ13)

Growth Hormone (GH)
(nZ21)

GH and oestrogen
(nZ22)

Oestrogen (after GH)
(nZ1)

9.19 (6.31–15.9)
9.17 (6.43–13.71)
K1.8 (K3.4–0.1)

11.59 (6.25–17.3)
11.08 (5.14–15.41)
0.4 (K2.41–2.8)

15.47 (11.22–18.77)
13.09 (9.4–14.7)
K0.75 (K2.5–0.7)

15.57
15.71
K1.5
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Premature Adrenarche in Silver-Russell Syndrome: A
Longitudinal Study
Nawfel Ferrand, Roland Schweizer, Gerhard Binder
University Children’s Hospital, Pediatric Endocrinology, Tübingen,
Germany

Background: Silver-Russell syndrome (SRS) is reported to be
associated with early adrenarche, but substantial studies are
lacking. Objective and hypotheses: We aimed to determine
the median age at onset of adrenarche, the prevalence of
premature adrenarche as well as its causes and consequences.
Method: Currently we have collected longitudinal data from 40
children with SRS seen during the last 20 years in our centre. The
patients fulﬁlled R4 of the following criteria: SGA, failure to
thrive, short stature, relative macrocephaly, prominent forehead
or skeletal asymmetry. Maternal uniparental disomy of
chromosome 7 was present in 3 patients, 11p15 loss of
methylation in 9 patients, structural chromosomal aberrations
outside of 11p15 in 2 patients, 12 patients were negative and 14
patients were incompletely tested. Out of the 40 patients, 33 were
treated with GH. Age at adrenarche was deﬁned as the ﬁrst time
point when serum DHEAS was O500 ng/ml or pubarche (PH2)
began. Start of adrenarche before 8/9 years of age (girls/boys)
was deﬁned to be premature. DHEAS was measured by the same
chemiluminescence immunoassay during the full study period.
Results: The median age at onset of adrenarche was 8.2 years in
females (range, 6.1–10.1) (nZ8) and 9.8 years in males (range,
6.1–12.2)(nZ19). Within the total group, 44% (12/27) had
premature adrenarche. The predictor of premature adrenarche
was birth weight (PZ0.011), but not birth length, sex, BMI or
height SDS at 2 years of age (nZ27). Based on the current data a
deleterious effect of early adrenarche on the outcome of GH
therapy was not detectable. Conclusions: Premature adrenarche
was frequent and predictable by birth weight, but not by birth
length, sex, height or BMI at 2 years of age. The collection of
longitudinal data of additional SRS patients is necessary to
analyse consequences for metabolism and growth.

conventional cytogenetic methods. Objective and hypotheses:
CGH array can help in the diagnosis of severe short stature,
associated with mental retardation and dysmorphisms. Method:
We describe the clinical case of a 13.1-year-old girl, born at 35
weeks, from a triplets pregnancy. She was 127.5 cm (!K5 SDS),
33 kg (! K3 SDS); SPAN: 122 cm; PH2B2, bone age: 11 years;
mild psychomotor delay, facial dysmorphism (malformed years
with a low-set, microcephaly) and feet malformations (ﬂexion
deformities, broad halluces). Born SGA, with a growth velocity
! K3 SDS, a severe short stature she was a candidate to GH
treatment. She started GH at the dosage of 0.035 mg/kg per day
with a signiﬁcant improvement of growth velocity. She had FSH,
LH, TSH, fT4: in the normal range; low IGF-1 levels: 139 ng/ml
(n.v. for age: 183–850). Results: CGH array evidenced a
microdeletion of chromosome 2 (2q24.1), interesting genes
UPP2, CCDC148, CCDC148-AS1, partially gene PKP4. MRI of
CNS and pituitary revealed a small hypophysis with an
intrasellar arachnoid cyst. After 11 months of GH treatment
she was 134.8 cm (K3SDS), 37 kg; PH3B2. Conclusion: A few
cases of deletion of 2q24 are reported in literature, and the
association of low birth weight, growth delay, mental retardation, facial dysmorphism, cardiac malformations, feet and
hands deformities is speciﬁc of this deletion. The mild
phenotype of our patient could be explained by the small
deletion (2q24.1). For this reason, it could be considered a
continuous gene syndrome. At our knowledge this is the ﬁrst
case reported in the literature treated with GH and showing a
satisfactory growth.

P1-P831

Serum Levels of IL-6, TNF-a, Omentin-1 are Increased
in Girls with Turner Syndrome
Hongshan Chen, Hui Xiong, Minlian Du, Yanhong Li, Huamei Ma,
Quili Chen, Jun Zhang, Song Guo
Peadiatric Department, The First Afﬁliated Hospital of Sun Yat-Sen
University, Guangzhou, China
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A Rare Case of Deletion in 2q24.1: Clinical Features
and Response to Gh Hormone Treatment
Maria Cristina Maggioa, Michela Malacarneb, Beatrice Vergaraa,
Giovanni Corselloa
aUniversitary

Department Pro.Sa.M.I. “G. D’Alessandro” University
of Palermo, Palermo, Italy; bDepartment “Area delle scienze
genetiche e IBMDR”, Human Genetic Department, Ospedali
Galliera, Genoa, Italy

Background: Chromosomal imbalances are often due to sub
microscopic deletions or duplications not evidenced by
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Objective: To assess the serum levels of IL-6, TNF-a and
Omentin-1 in girls with Turner Syndrome (TS) and to analyze
their association with FPG, FINS, TC, TG, HDL-c, LDL-c, and
BMISDS. Methods: In total of 33 TS girls aged (12.8G3.9) yr
and 33 age-matched normal girls aged (12.6G3.7) yr were
recruited in the study. Height (Ht) and Weight (Wt) were
measured; FPG, FINS, TC, TG, HDL-c, LDL-c, IGF-1 and E2
were also measured; BMI and BMISDS were calculated. Serum
IL-6, TNF-a were tested by CBA method and serum omentin-1
were tested by ELISA method. Results: In TS group, BMI and
BMISDS are greater than that in control group (all P!0.05), and
the levels of TC, LDL-c, IL-6, TNF-a, omentin-1 are higher than
that in control group (all P!0.05). IGF-1 and E2 levels are lower
than those in control group (all P!0.01) (details in table 1).
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Table 1. Comparison of the IL-6, TNF-a, Omentin-1 and
associated parameters in TS group and control group (x̄Gs).
Parameters
Age (yr)
Body height (cm)
Body weight (Kg)
BMI (kg/m2)
BMISDS
IGF-1 (ng/ml)
FINS (mu/ml)
FPG (mmol/L)
HOMA-IR
TC (mmol/L)
TG (mmol/L)
HDL-c (mmol/L)
LDL-c (mmol/L)
E2 (pg/ml)
IL-6 (pg/ml)
TNF-a (pg/ml)
Omentin-1 (ng/ml)

TS group
12.8G3.8
126.4G13.2
28.0G7.7
17.2G2.2
K0.5G1.0
191.5G90.6
6.5G1.4
4.7G0.4
1.4G0.4
4.5G0.7
1.0G0.5
1.4G0.3
2.8G0.6
10.4G1.1
2.7G2.1
0.9G0.8
1.6G1.2

Control
group
12.7G3.7
143.2G17.5
34.8G11.0
16.1G1.9
K1.0G0.8
331.1G172.5
6.6G1.4
4.6G0.3
1.4G0.3
4.1G0.4
0.9G0.3
1.4G0.2
2.5G0.2
34.4G18.5
1.2G0.9
0.4G0.5
0.9G1.7

P value
O0.05
0.000
0.000
0.008
0.023
0.001
O0.05
O0.05
O0.05
0.007
O0.05
O0.05
0.014
0.002
0.000
0.004
0.008

There is no statistically different of FINS, FPG and HOMA-IR
between the two groups. IL-6 is positively correlated with
BMISDS and TNF-a (rsZ0.292, P!0.05; rsZ0.565, P!0.001);
TNF-a is positively correlated with BMISDS (rsZ0.420,
PZ0.001); omentin-1 was positively correlated with BMISDS
(rsZ0.322, P!0.05). Conclusions: Serum levels of IL-6, TNF-a,
Omentin-1, TC, and LDL-c are increased in girls with TS.
Further investigation is needed to illustrate the relationship
among these factors and the metabolic disorders in TS patients.
Keywords: IL-6; TNF-a; Omenitn-1; Turner syndrome; Children and adolescents

diet and exercise is encouraged. Individualised written dietary
plan is provided. Aims: To assess the effect of dietetic input
on BMI-SDS in BBS children. Methods: All children
attending our MDT BBS clinic between January 2007December 2014 with at least 3 years follow-up data were
included. Paired t-test using SPSS was performed to compare
the mean difference in BMI-SDS at baseline and follow-up.
Results: There were 48 children [median age 8.1 (range 0.9–
15.1) years at baseline]. The mean (GSD) BMI-SDS at baseline
and after 3 years follow up were similar 3.14 (G1.1) vs 3.18 (G
0.9). Patients were grouped into Group A, ! 5 years old at
baseline (nZ10) and Group B, O5 years old at baseline (nZ38).
In group A at baseline the median (range) age was 2.4 years (1–
4.4) and mean (GSD) BMI-SDS at baseline, 2 and 3 years were
3.8 (G1.7), 4.4 (G1.2) and 4.5 (G0.88) respectively. In group B
at baseline the median age was 9.7 years (range 5.01–15.1) and
mean BMI-SDS at baseline, 2 and 3 years were 2.8 (G0.68), 2.7
(G0.7) and 2.6 (G0.6) respectively. The reduction in BMI-SDS
at baseline and 3 years was not statistically signiﬁcant (PZ0.19).
Six children (12.5%) developed type 2 diabetes and one had
hyperlipidaemia. Prevalence of hypertension was high at 33%
(nZ16) due to the associated renal problems. Conclusion:
Excess weight gain in early life may be attributed to delayed
walking and difﬁculty in dietary restriction. Despite the
increased risk of weight gain in later childhood associated with
visual impairment, provision of individualised dietary plans are
associated with a non-signiﬁcant trend towards BMI-SDS
reduction.

P1-P833

Analysis of Phenotype and HRAS
Gene Mutation in a Chinses Girl with
Costello Syndrome
Lina Zhang, Liyang Liang, Zhe Meng, Hui Ou, Lele Hou,
Zulin Liu

P1-P832

Effect of Dietetic Management on Weight in Children
with Bardet-Biedl Syndrome
Suma Uday, Muzzammil Ali, Waseema Azam, Timothy Barrett
Birmingham Children’s Hospital, Birmingham, UK

Introduction: Bardet-Biedl syndrome (BBS) is a monogenic disease characterized by retinitis pigmentosa (O90%),
obesity (72–86%), insulin resistant diabetes, and hypogonadism. Weight management is challenging due to frequent
association of learning and visual impairment. At our BBS
MDT clinic, dietetic review is provided at each visit. Dietetic
input focuses primarily on reduced fat and sugar content in
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Sun Yat-Sen Memorial Hospital, Sun Yat-Sen University,
Guangzhou, China

Background: Costello syndrome is a rare congenital disorder
with characteristic ﬁndings involving multiple organ systems.
The Costello Syndrome Family Network estimates that the birth
prevalence in the United Kingdom is at least 1/500,000. So far,
there has been only one affected individual reported in China.
Objective and hypotheses: Diagnose the case of autosomal
dominant Costello syndrome by direct squencing of HRAS gene.
Analyze the correlation between phenotype and HRAS gene
mutation of Costello syndrome. Method: Total genomic DNA
was extracted from peripheral blood of the patient and her
parents. The coding exons 2w5 of the HRAS gene were
ampliﬁed by polymerase chain react on (PCR) and sequenced
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directly. Results: The 7 years old girl was born by vaginal
delivery at 35C6 weeks of gestation. Birth weight was 3.55 kg,
length unknown. Severe feeding difﬁculty and failure to gain
weight were noted during the infant term. The development
milestones, mental and language development were delayed.
Seizures occurred three times. Her height was 100 cm (K3SD),
weight 16 kg (K3SD) and head circumference 52 cm. Her
distinctive facial features were characterized by epicanthus,
ptosis, low-set ears, wide nasal bridge, full lip and large mouth.
Physical ﬁndings present include striking deep creases in the
palms and soles, coarse skin, worsening kyphoscoliosis, sparse
and curly hair. A heterozygous de-novo point mutation in
HRAS showed the nucleotide substitution c.34GOA, resulting
in p.Gly12Ser amino acid change. Conclusion: The phenotype
of Costello, Noonan, and CFC syndromes shows such signiﬁcant
overlap that a clear distinction cannot always be made on clinical
criteria alone, but rather molecular testing is necessary. HRAS
consists of six exons. The G12S mutation is the most common
change found in Costello syndrome.

SDSs and TH SDSs were not different. Finally, weight excess
percentage was signiﬁcantly lower in VKC patients compared to
controls (10.6% vs 31.7%, P!0.005), and signiﬁcantly lower
body mass index SDS than controls (P!0.001). These
differences were maintained when VKC patients were divided
by sex (female P!0.001, male P!0.001), even if there was a
higher frequency of overweight and obesity in prepubertal
versus pubertal VKC patients, particularly in the females.
Conclusion: Our study showed that VKC patients expressed
particular auxological features differently than healthy controls,
particularly higher height SDSs and lower body mass index
SDSs. Further studies could clarify this issue and the underlying
mechanisms in order to better understand the etiopathogenetic
characteristics of this disease.

P2-P835

Turner Syndrome: Does GH Treatment Inﬂuence
Glucose Homeostasis?

P2-P834

Auxological Features in Patients with Vernal
Keratoconjunctivitis
Stefano Stagia, Neri Puccib, Paolo Del grecoa, Perla Scalinia,
Flavia Tubilia, Stefano Pantanoc, Maurizio de Martinoa,
Elio Novembrea
aHealth

Science Department, University of Florence, Anna Meyer
Children’s University Hospital, Florence, Italy; bPaediatric
Allergology Unit, Anna Meyer Children’s University Hospital,
Florence, Italy; cCRR Fibrosi Cistica e Celiachia, Atri Hospital,
Atri, Teramo, Italy

Background: Vernal keratoconjunctivitis (VKC) patients
have an elevated incidence of growth hormone deﬁciency and
thyroid diseases. Nevertheless, no auxological data are available
in these subjects. Objective and hypotheses: The purpose of
this study was to evaluate the auxological features in a cohort of
patients with VKC. Method: This study included 179 Caucasian
VKC patients (119 males, 60 females; mean age 9.63G2.98
years) who were evaluated using standard deviation scores
(SDSs) for prepubertal height (PrH), pubertal height (PH), body
mass index (BMI), ﬁnal height (FH), target height (TH), FH
minus PrH, and FH minus TH. The control group was 274
Italian children and adolescents (185 males, 89 females; mean
age 9.41G3.58 years). Results: We found that VKC patients
grew better than controls and had signiﬁcantly higher height
SDSs (P!0.005). However, their PrH SDSs were not signiﬁcantly different than their PH SDSs or their TH SDSs.
Nevertheless, they had signiﬁcantly higher PrH and PH SDSs
than healthy controls (PrH P!0.005; PH P!0.05), whereas FH
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of Pediatrics, Pediatric Endocrinology Program,
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Background: Growth hormone (GH) has been shown to
reduce insulin sensitivity in Turner girls, however a compensatory increase of insulin secretion by pancreatic beta cells usually
occurs, probably stimulated by GH itself. Oral disposition index
(ODI) express the capacity of beta cells to adapt to insulin
sensitivity. Objective and hypotheses: To study longitudinally
the insulin sensitivity (HOMA-S), the insulin secretion (IGI) and
the ODI in a group of girls affected by Turner syndrome (TS)
treated with GH. Method: We studied 104 GH treated
(0.33 mg/kg over 7 days) TS girls (ﬁrst evaluation at 9.1G3.4
years) for a median period of 7.2 years (range 2.04–13). Puberty
started spontaneously in 46/104 (44%) girls at a mean
chronological age of 13.2G2.3 years, however, 41 girls required
estrogen treatment to complete pubertal development. In the
other 58/104 (56%) girls who did not spontaneously enter into
puberty, estrogens were started at a median age of 15.7 years.
Every year the children underwent an OGTT which was
employed to calculate the HOMA-S (1/((insulin!glucose)
/22.5)), the insulinogenic index, IGI (DI30/DG30) and the
ODI (disposition indexZHOMAKS!IGI). Results: GH
treatment induced a signiﬁcant increase in height SDS
(P!0.001) between the ﬁrst and the last visit, while BMI SDS
did not signiﬁcantly change (from 0.06G1.2 to 0.3G1.2 SDS;
NS). No signiﬁcant changes over the years were observed in term
of HOMA-S, IGI, or ODI. IGF-I serum level, after 7 years
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treatment, was 475G203 ng/ml (range 343 to 580 ng/ml) in
normal range for age. Conclusion: This study, while further
conﬁrming the safety of GH treatment in TS girls, suggests that it
is unnecessary to check annually the glucose tolerance in those
girls, reserving glucose homeostasis control in selected patients
(i.e obese TS). This approach would lead to a signiﬁcant
reduction of the expenses without lowering the quality of care in
our patients.

P2-P837

Abstract withdrawn

P2-P836

P2-P838

Renal Anomalies in Children with Turner Syndrome:
Experience from a Single-Centre

A Novel Fibrillin-1 Gene Mutation Leading to Marfan
Syndrome in Korean Girl

Laura Lucaccionia,b, Sze Choong Wonga, Rosario Stranoc,
Malcolm Donaldsona, Salvatore Cascioc, Avril Masona

Hyo-Kyoung Nama, Myung-Hyun Namb, Young-Jun Rhiea,
Kee-Hyoung Leea

aDevelopmental Endocrinology Research Group, Royal Hospital for
Children, University of Glasgow, Glasgow, UK; bPaediatric Unit,
Department of Medical and Surgical Sciences for Mother, Children
and Adults, University of Modena & Reggio Emilia, Modena, Italy;
cDepartment of Pediatric Surgery, Royal Hospital for Children,
Glasgow, UK

aDepartment of Pediatrics, College of Medicine, Korea University,
Seoul, Republic of Korea; bDepartment of Laboratory Medicine,
College of Medicine, Korea University, Seoul, Republic of Korea

Background: Renal abnormalities are estimated to be
present in 30–40% of Turner Syndrome (TS). Monosomic
patients have a reported greater risk for renal anomalies.
Objective: To assess the frequency of renal malformations in TS
according to karyotype; and report related complications at most
recent follow up. Methods: The medical records of 182 patients
with TS born between 1970 and 2013 were retrospectively
reviewed. Results: Twenty-one girls (11.5%) were identiﬁed
with renal/urological anomalies: 15 (71%) horseshoe kidney
(HSK), 1 (4.7%) malrotation, 2 (9.5%) single kidney, 1 (4.7%)
duplex collecting system (DCS) associated with renal arteries
abnormalities and vesicoureteral reﬂux (VUR), 1 (4.7%) pelvic
kidney and 1 (4.7%) crossed fused ectopia associated with DCS.
In addition 5 (33%) patients with HSK had associated urological
anomalies: VUR (1), DCS and VUR (1), pelvic-ureteric junction
obstruction (1), calyceal and pelvic dilatation (2). In 12 patients
(57%) urological anomalies were identiﬁed incidentally, in 7
(33.3%) diagnosis followed recurrent urinary tract infections
(UTI) while 2 (4.7%) were diagnosed antenatally. Karyotype was
45,X in 9 (43%) with mosaicism in the rest and no correlation
between karyotype and speciﬁc renal abnormalities (p, 0.265 OR
1.49 (95% CI 0.598, 3.716). Each patient had a renal ultrasound
and DMSA to conﬁrm the diagnosis, while 3 underwent
micturating cystogram. On long term follow 9 developed
nephro-urological complaints: 3 were found to have renal
parenchymal damage on DMSA scan, 2 recurrent UTI, 2
hypertension, 1 recurrent haematuria, 1 progressed to chronic
kidney disease stage 1. Only one patient required surgical
intervention (pyeloplasty). Conclusion: Renal anomalies were
detected in about 12% of our large series of patients with TS.
Most recent follow-up shows that 43% of our study population
developed renal complaints, highlighting that once a urological
anomaly is detected, close follow-up is warranted.
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Background: Marfan syndrome is one of the most common
over-growth conditions and the cardinal features occur in ocular,
skeletal and cardiovascular systems. Clinical variation is
common and signs are age-dependent. Case: A 9-year-old girl
was referred to our pediatric endocrinology clinic for tall stature.
Physical examination revealed a lens dislocation with strabismus, high palate, positive wrist and thumb signs, joint
hypermobility, and pes plenus. Dilatation of aortic root was
revealed on transthoracic echocardiography. She was diagnosed
with Marfan syndrome based on well-deﬁned clinical criteria
(the revised Ghent diagnostic criteria). Molecular investigation
identiﬁed heterozygous c.2810GOA mutation in the FBN1 gene
leading to the amino acid substitution in affected patient, but
was absent in her parents. Conclusion: To our knowledge,
c.2810GOA mutation is novel and has not been reported. We
hypothesize that this novel FBN1 mutation might be able to
cause a disruption of FBN1 function and is probably involved in
the development Marfan syndrome in this patient.

P2-P839

Evaluation of Referrals for Short Stature to a Regional
Paediatric Centre
David Yue, Cheril Clarson
Children’s Hospital, London Health Sciences Centre, London,
Ontario, Canada

Background: Referrals to pediatric endocrine clinics for
short stature are common. Height velocity (HV) is an
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essential component of the evaluation of short stature as
growth deceleration often reﬂects an underlying pediatric
endocrine diagnosis (PED). Access to previous measurements
facilitates prompt calculation of HV. Objective and
hypotheses: To determine availability of previous measurements at time of referral for short stature, to characterize
PED and to determine predictors of a PED. Method: A
retrospective chart review was performed on all referrals for
short stature to a single pediatric endocrinologist between
January 2008 and December 2014. Standard practice following
receipt of a referral for short stature included repeated requests
to the referring physician for previous measurements. Data were
analyzed using t-tests, chi-squared tests, and logistic regression.
Results: A total of 326 charts of patients, aged 11 months to 18
years, were reviewed and 286 (68% male) were eligible for
inclusion. The mean age at referral was 9.5 years and the mean
height z-score was K2.3. Previous measurements were available
in 72.4%, and 44.8% were found to have a PED. Of those with a
PED, 65% had growth hormone deﬁciency (GHD). There was a
signiﬁcant relation between HV!25th percentile and a PED
(P!0.0001) and between height deﬁcit (HD) (mid parental
height z-score minus height z-score) and a PED (P!0.0001).
Logistic regression analysis showed that a HV!25th percentile
and a HDO2 standard deviations, increased the odds of a PED
by a factor of 5.12 (P!0.001) and 1.39 (P!0.005), respectively.
Conclusion: HV is a signiﬁcant predictor of a PED and we
found GHD to be the most common PED. Our higher rate of
previous measurement availability is likely due to our effective
referral screening protocol. The availability of these measurements, which are essential for HV calculation, reduces delay in
diagnosis and management.

improves the ﬁrst year height velocity in boys with CDGP when
compared with height velocity in boys with CDGP who go
through puberty spontaneously. Method: Retrospective growth
data from 23 adolescent boys with CDGP was analysed. CDGP
was diagnosed based on medical and family history, examination, and auxology and exclusion of pathology by appropriate
investigations. Ten out of 23 boys received monthly testosterone
injections for 3–6 months in total. One-way ANOVA was used
to compare the height velocity between boys who received
testosterone and those who proceeded through puberty
spontaneously. Results: The mean (GSD) chronological age
was 13.8 year (G1.6) with a bone age of 11.6 year (G1.7) and
mean baseline height SDS of K2.0 (G0.75). The mean baseline
testicular volume in the treated and untreated groups was 4.5 ml
(G1.2) and 4.7 ml (G1.1) respectively. The mean (& 95% CI)
height velocity one year after treatment was 8.4 cm/year (7.2,
9.7) when compared to 6.1 cm/year (4.8, 7.4) in the patients who
did not receive treatment [PZ0.01]. There was no signiﬁcant
difference in the ﬁnal predicted height between the 2 groups.
Conclusion: Testosterone therapy can signiﬁcantly improve the
ﬁrst year height velocity in boys with CDGP, without inﬂuencing
the ﬁnal predicted height, leading to a potential reduction in
anxiety and psychological distress that affects this group of
children.

P2-P841

Safety and Efﬁcacy of Growth Hormone (GH) in
Combination with the Gonadotrophin Releasing
Hormone Agonist Leuprorelin in Pubertal Children
with Idiopathic Short Stature
P2-P840

Testosterone Therapy Improves the First Year Height
Velocity in Adolescent Boys with Constitutional Delay
of Growth and Puberty
Dinesh Giri, Prashant Patil, Jo Blair, Urmi Das,
Renuka Ramakrishnan, Poonam Dharmaraj, Mohammed Didi,
Senthil Senniappan
Alder Hey Children’s Hospital, Liverpool, UK

Background: Constitutional Delay of Growth and Puberty
(CDGP) is a transient state of hypogonadotropic hypogonadism
associated with prolongation of childhood phase of growth,
delayed bone age and pubertal delay. CDGP can cause
signiﬁcant psychological stress and anxiety in adolescent boys.
Although testosterone usage in this group has not been shown to
affect the ﬁnal adult height, the effect on the ﬁrst year height
velocity is not widely reported. Objective and hypotheses: The
aim of this study is to determine whether testosterone treatment
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Hôpital Robert Debré, Paris, France

Background: Due to delays in diagnosis of Idiopathic Short
Stature (ISS), puberty has often started when Growth Hormone
(GH) is initiated. Objective and hypotheses: To compare
GHCleuprorelin (GHCL) with GH alone in patients with
ISS and at Tanner puberty stage 2 or 3. We hypothesised that
co-administration of GHCL for 2–3 years would delay
puberty, prolong GH efﬁcacy and increase adult height.
Method: A phase 3, randomised, open-label study to examine
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safety and efﬁcacy of GH to be administered until adult height
reached, with or without leuprorelin, in pubertal children with
ISS. However, following disclosure of the SAGhE study results,
the French Drug Agency requested that GH be stopped early;
consequently leuprorelin was also stopped. Patients from France
entered a long-term follow-up until near adult height (NAH).
Results: Of 89 randomised patients, 45 received GHCL and 43
received GH. Mean (standard deviation; SD) GH treatment
duration was 28.9 (10.9; range, 1.7–49.2) months with GHCL
and 29.9 (10.7; range, 3.1–51.3) months with GH. Mean (SD)
exposure to leuprorelin was 20.9 (6.4; range 3.0–33.1) months.
Mean (SD) height velocity standard deviation score (SDS) was
K0.3 (0.6) with GHCL and 0.3 (0.5) with GH at 2 years when
leuprorelin was stopped; at 4 years respective values were 0.7
(0.5) and K0.0 (0.6). Mean height SDS gain from baseline was
1.0 (0.6) and 0.9 (0.4) at 4 years. Mean NAH SDS was K1.8 (0.5)
in the GHCL group (nZ19) and K1.8 (0.8) in the GH group
(NZ17). Seven versus 3 patients had bone fractures during
GHCL versus GH. No deaths occurred. No unexpected adverse
events occurred during or after treatment. Conclusion:
Treatments were stopped early and no conclusion can be
made for comparative efﬁcacy of GHCL versus GH alone. Longterm safety follow-up revealed no new safety concerns regarding
GH treatment.

11.2G2% compared to 26 normo-albuminemic patients who
had BMI 19.1G38.1%. SCORAD was higher in hypoalbuminemic-low-BMI patients compared to normo-albuminemic-normal-BMI patients (67.9G22.1 vs 58.3G22.5). Vitamin
D deﬁciency was found in 58% of the patients. HtSDS and BMI
did not correlate signiﬁcantly with the severity of the disease
(SCORAD). Conclusions: Children with severe AD had high
prevalence of hypoalbuminemia due to loss of albumin through
the diseased skin. Albumin loss may lead to malnutrition and
low BMI in these patients. HtSDS of 35% of children was !K1.
It is important to closely monitor growth, nutrition and
biochemical makers in the management of severe AD.

P2-P843

The Speciﬁc Pubertal Height Gain is Higher in Boys
as Well as in Children with Lower BMISDS
Anton Holmgrena,b, Aimon Niklassona, Andreas Nieropc,
Lars Gelandera, A. Stefan Aronsonb, Agneta Sjöbergd,
Lauren Lissnere, Kerstin Albertsson-Wiklandf

P2-P842

Linear Growth in Infants and Children with Atopic
Dermatitis
Mohamed Ehlayela, Ashraf Solimanb
aHamad Medical Center, Doha, Qatar; bUniversity of Alexandria,
Alexandria, Egypt

Introduction: Skin barrier defects play central role in the
pathogenesis of atopic dermatitis (AD) affecting local immunity
and skin hydration. Severe AD may deleteriously affect growth
and nutrition in these children. Objectives: To 1) measure the
effect of AD on linear growth in infants and children 2) to study
the effect of hypoalbuminemia and hypo-proteinemia on the
growth of these children. Methods: We studied linear growth
and BMI all children with severe AD (!14 years) (nZ162) seen
at Ped Allergy-Immunology clinics of Hamad General Hospital
during June 2014–2015 with severe AD. SCORAD and
anthropometric data were collected Serum total protein,
albumin, 25OHD, and IgE concentrations were measured.
Results: Children with severe AD had height SDS (HtSDS)
ZK0.75G0.8. 22/162 (13.60%) of children had HtSDS ! K2,
57/162 (35%) had HtSDS ! K1. BMI of the patients Z15G6.4.
BMISDS was ! K2 in 14% of patients. 16% of patients had
hypoalbuminemia. AD severity scores (SCORAD) was 61.3G
22.3. Twenty six patients with hypoalbuminemia had low BMI
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Background: Growth in height during puberty can be
described by the QEPS-model as a combination of continuous
basal growth, QES, and a speciﬁc pubertal growth function, P.
Objective and hypotheses: To study the relationship between
childhood BMISDS and the prepubertal gain and pubertal gain
related to growth functions from the QEPS-model. Method: The
longitudinally followed GrowUpGothenburg 1990 birth cohort,
was analyzed, by the QEPS-model. Individual maximal BMISDS
values, from 3.5–8.0 years of age (nZ1901) were calculated for
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linear and subgroup analyses, underweight (blue cross), normal
(blue open circles), overweight (red open circles), obese (red
circles). Results: For girls (Figure left), total pubertal gain
(Tpubgain) depended more on QESgain during puberty. For
boys, total pubertal gain depended more on speciﬁc Pgain
(Figure right). With higher BMISDS this balance was shifted
towards less Pgain for both girls and boys. Before puberty,
children with higher BMISDS were taller, expressed as higher
QESgain, with a linear correlation over the whole BMI–range
(P!0.001for both girls/ boys). Conclusion: During puberty,
girls grew more due to the QES than the P functions, with
opposite ﬁndings in boys. For both boys and girls, there were less
Pgain and more QES- gain with higher childhood BMISDS.
Before puberty, children with higher BMISDS were taller.

49.03G0.71 cm, mean BW 3258.7G205.1 g and mean HC
34.49G0.71 cm. 11% infants of north African descent were
macrosomic. Catch-up growth was complete in 98% children,
whereas 2% (11/540) were short at age 5 years. 8/11 (73%)
children attended our growth clinics (7 short stature and
1 obesity with micropenis), 2 are GH treated. Conclusion: These
preliminary results show that growth screening in community is
important as it enables both early diagnosis and follow-up in
children with growth problems. Our results probably underestimate the true prevalence of short stature as results are partial
at this point.

P2-P845

The 3M Syndrome: A Cause of Pre- and Post-Natal
Severe Growth Retardation
Mikayir Genensa, Umut Altunoglub, Firdevs Basa,
Sukran Poyrazoglua, Zehra Yavas Abalia, Ruveyde Bundaka,
Feyza Darendelilera

P2-P844

Growth Screening in Children Aged Three to Five
Years Seen in Community Paediatrics in Dreux
District, France: Preliminary Results
Simon Kayemba-Kay’sa,c, Isabelle Brinb, Florence Nicotb,
Odile Mailletc, Jean-Louis Roudiereb, Luigi Di Nicolad, Anne Heronc,e
aPaediatric Endocrinology Unit, Department of Paediatrics, Victor
Jousselin Hospital, Dreux, France; bService de Protection Maternelle
& Infantile, Dreux, France; cClinical Research Unit, URC28, Dreux,
France; dIPSEN Laboratories, Boulogne-Billancourt, France; eParis
Descartes University, Paris, France

Background: Over 90% children grow normally, and attain
ﬁnal height within their genetic target. Up to 10% of all children
do not spontaneously catch-up by the age 3 years, besides some
cases of TS are diagnosed late, and others with SGA go
undiagnosed and unattended. Objectives & Hypothesis: Early
screening of growth patterns in children attending Child
Protection Visits (PMI, France) in Dreux district. Our objective
was the evaluation of prevalence of growth retardation in
preschool aged children. Method: Standard measures of weight,
height and BMI were collected for all children aged 3–5 years
during systematic PMI visits. Birth variables, family history of
short stature, maternal smoking, ethnic origin, etc. were also
recorded. Each child was measured twice (wall stadiometer), and
mean height recorded. Parents of those with height ! K2.0 SDS
received information and written proposal to attend hospital
growth visit. Pubertal stage was recorded according to Tanner
staging. Results: 590 children were screened from 2013 to 2015
(301 boys, 289 girls), mean age 4.33G0.76 SD years, 48% were
Caucasians, 13.7% North Africans, 2.5% black Africans, 0.8%
Asians. 526/575 (91.5%) children were term-born, 8.5% (49/575)
were preterm. 89.6% (484/540) children were AGA and 10.4%
(56/540) were SGA (Usher & McLean curves). Mean BL was
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Background: 3-M syndrome is an autosomal recessive
growth disorder characterised by severe pre- and post-natal
growth retardation caused by mutations in CUL7, OBSL1 or
CCDC8. Clinical characteristics include dysmorphic facial
features and ﬂeshy prominent heels with a variable degree of
radiological abnormalities. Objective and hypotheses: Evaluation of four new patients from two different families. Cases:
Family-1/Patients-1,2: Two brothers (16.6 (patient-1) and 8.5
(patient-2) years-old) were referred for marked short stature.
Their anthropometric measurements at birth was not known but
they were born small. Their parents were ﬁrst degree cousin.
Physical examination revealed a severe short stature
(HeightSDS:–6.1/–5.8) and dysmorphic features. Pubertal stages
were Tanner-2 and Tanner-1. Their motor and mental
developments were normal. Endocrine work-up was normal.
Genetic testing conﬁrmed a mutation in the CUL7 gene. They
had a normal response to GH stimulation test. Adequate rise was
noted in insulin-like growth factor-I(IGF-I) and IGF binding
protein-3(IGFBP-3) levels with IGF-1 generation test. GH Metin
veya web sitesi adresi yazın ya da bir dokümanı çevirin.
treatment was started at 11 years-old (Patient-2). Pubertal stage
of patient-2 is Tanner I at thirteen years of age. Family2/Patients-3,4: Two sisters [Elder one (patient-3) at 0.75 yearsold, younger one (patient-4) at 2.5 years old] were referred for
marked short stature. They had intrauterine growth retardation.
Their parents were third degree-cousin. Physical examination
revealed a severe short stature (HeightSDS:-6.0/-5.3) and
dysmorphic features. Their motor and mental development
were normal. Endocrine work-up was normal. Genetic testing
conﬁrmed a mutation in the OBSL1 gene. They had a normal
response to GH stimulation and IGF generation test. GH
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treatment was started at 4.8 years-old (Patient-3) Conclusion:
syndrome should always be considered in the differential
diagnosis of short patients with intrauterine growth retardation.
Children are often treated by GH but there is no obvious
demonstration of its efﬁciency. 3M syndrome might cause
delayed puberty in boys.

the native population in Romania, regardless of the growth
standards used, with the recommendation to construct speciﬁc
growth charts as existent in other countries.

P2-P847
P2-P846

Should We Construct Speciﬁc Growth Charts for
Ethnic Subgroups?
Raluca-Monica Pop, Ionela Maria Pascanu
University of Medicine and Pharmacy Tirgu-Mures, Tirgu-Mures,
Romania

Background: Romania has a 3.3% Rromanes population
according to the latest census, but no speciﬁc growth charts for
this ethnic minority. Current national protocol recommends
using the Swiss growth charts developed in 1989. Speciﬁc growth
charts exist for ethnic subgroups like Turks in Germany and the
Netherlands. Objective and hypotheses: A comparison
between a Rromanes and a Romanian group of children
regarding weight and height disturbances’ prevalence according
to the Swiss, WHO and IOTF charts. Method: Case-control
study including 75 children of Rromanes ethnicity and 103 age
and sex matched children of Romanian ethnicity evaluated in
November 2013 in two schools from Mures County, Romania.
Variables: age, sex, ethnicity, height SDS, BMI SDS. Short stature
was deﬁned as height below K2SDS, and overweight was
deﬁned as BMI above 1SDS. Statistical analysis used M.O. Excel
and MedCalc v. 12.0 with a level of signiﬁcance aZ0.05.
Results: Mean age (8.5 years for the Rromanes group,
respectively, 8.6 years, PZ0.45) and sex ratio of the two groups
were similar (M: F Rromanes 1.1:1, respectively 1.4:1, PZ0.54).
The Rromanes children are signiﬁcantly shorter and thinner
(P!0.001). Short stature in the Rromanes group had a
prevalence of 29.33% according to Swiss charts and 18.67%
according to WHO, whereas in the control group it had 2.91%
(Swiss) and 1.94% (WHO). For overweight, the prevalence was
higher when using WHO and IOTF criteria for both groups,
32.03% in the Romanian group (WHO) and 13.33% in the
Rromanes group. Conclusion: There are signiﬁcant differences
for weight and height disturbances between the Rromanes and
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Late Presenting Girls with Turner Syndrome can
Achieve a Normal Final Height
Sophia Sakka, Nick Shaw, Jeremy Kirk
Department of Endocrinology and Diabetes, Birmingham Children’s
Hospital, Birmingham, UK

Background: The diagnosis of turner syndrome (TS) must
be included in the differential diagnosis of all girls with short
stature. Despite overall earlier diagnosis and treatment there still
remain patients with TS who present late with delayed puberty.
Although growth hormone (GH) is known to increase ﬁnal
height (FH) in girls with TS, little evidence exists on treatment in
late-presenting girls. Objective and hypotheses: To assess the
effect of late GH treatment along with delayed pubertal
induction on FH of girls with TS. Method: Thirteen girls with
TS presenting after 12 years of age were studied. Standard GH
treatment was initiated immediately after diagnosis and 8/13
were also treated with the anabolic steroid oxandrolone.
Oestrogen treatment was started at a mean of 1.75years
(SD:0.77) after initiation of GH (minimum age 13 years). FH
was calculated when the height velocity was %2 cm/year.
Results: Mean(SD) age was 14.37(1.7) years at GH start and
15.22(1.3) years at oestrogen replacement initiation. The
mean(SD) FH-SDS using normal girls growth charts
[K0.89(0.70)], as well as TS-speciﬁc charts [1.12(0.63)] was
statistically signiﬁcantly higher compared to presentation height
SDS (normal female growth charts [K2.62(0.56)] and TS charts
[2.28(0.77)]) both P!0.0001. The FH range was 151.2–165 cm
ie. within the normal range for girls without TS. There was no
statistically signiﬁcant difference in FH-SDS between those
patients who received oxandrolone and those who did not.
Conclusion: We have shown that despite late GH treatment in
girls with TS presenting with delayed puberty, a normal FH can
be achieved. Previous studies have shown that late pubertal
induction improves FH, as well as oxandrolone treatment,
factors that seem to have had a positive effect in our patients.
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Growth of Children Born Preterm During the First 8
Years of Life
Adriane Cardoso-Demartini, Regina Cavalcante da Silva,
Francisca de Lara, Margaret Boguszewski
Department of Pediatrics, Universidade Federal do Parana, Curitiba,
Parana, Brazil

Background: Approximately 15 million children are born
preterm worldwide yearly. Objective and hypotheses: To
evaluate spontaneous growth during the ﬁrst 8 years of life.
Hypotheses: Preterm born children have spontaneous recovery
of weight and height in the ﬁrst 8 years of life. Method:
Measurements at birth, 6, 12 and 24 months of corrected age and
at recall [6.4G0.5 years (5.2–8.0)]. Weight, length/height and BMI
SDS were calculated (reference of Fenton & Kim until 50 weeks;
WHO 2006–2007 after this age). Data are presented as mean GSD
(range), otherwise stated. Results: In total of 170 children (97
boys), gestational age (GA) 32.5G2.9 weeks (24.0–36.7), median
birth weight 1772.5 g (range, 580–3135), length 41.3G4.6 cm
(30–49). Fifteen children were extremely preterm (GA!28 weeks),
20 were small for GA (SGA). 32.7% of preterm children born AGA
presented extrauterine growth restriction, deﬁned as a difference
R2SD between birthweight and/or birthlength to 40 weeks postconception. Median weight SDS at 6, 12 and 24 months of
corrected age and at recall were K0.6, K0.2, K0.5 and K0.3 SDS,
respectively. Correspondent values for lenght/height SDS were
K0.4, K0.3, K0.3 and K0.3 SDS. Children born with less than 32
weeks and children born preterm SGA were leaner and shorter
compared with those born after 32 weeks of GA (P!0.01) and
those born AGA (P!0.05). Median BMI SDS at recall was 0.0
(K2.7–5.0). Twelve children (7.1%) were underweight, 6 (3.5%)
presented short stature, 27 (15.9%) were overweight and 14 (8.2%)
were obese. Longer duration of breastfeeding was associated with
less weight gain during the ﬁrst 2 years of life (rZK0.27;
PZ0.001), whereas weight gain during the ﬁrst 2 years of life was
associated with BMI at recall (rZ0.54; P!0.0001). Conclusion:
Most preterm children recovered weight and length until 6 months
of life; rapid weight gain during the ﬁrst 2 years was a risk factor
for overweight/obesity during childhood.

P2-P849

Genetic Variability in Patients with Noonan
Syndrome in the Republic of Macedonia
Mirjana Kocovaa, Elena Sukarova-Angelovskaa, Rozana Kacarskaa,
Beom Hee Leeb, Jae-Min Kimb
aUniversity Pediatric Clinic, Skopje, Macedonia; bMedical Genetics
Center, Asan Medical Center, University of Ulsan College of
Medicine, Seoul, Republic of Korea

Background: Noonan syndrome is autosomal dominantly
inherited disease with an incidence of 1:1000 to 1:2500 newborns.
It is caused by different gene mutations involved in the RAS/MAP
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kinase signaling pathway in the cells. Phenotype including
expression of dysmorphic features and visceral organ affection is
variable. Different gene mutations are found in approximately
60–70% of tested patients. Objective and hypotheses: To report
mutational analysis in 10 patients with clinical phenotype
concordant with the Noonan syndrome. Method: Clinical
diagnosis was based upon the presence of majority of minor
and/or major abnormalities characteristic for Noonan syndrome.
All recommended analyses such as biochemical blood tests,
ultrasound of heart and kidney, and evaluation of the growth were
performed. Molecular analysis was performed by the NGS method
including genes: NRAS, ROT1, SCHOC2, HRAS, CBL, KRAS,
PTPN11, SPRED1, MAP2K1, NF1 and MAP2K2. Results: Six
patients (60%) had a relevant mutation: four patients had PTPN11
mutation (40%o), one had RAF1 and one had KRAS mutation. No
mutation was detected in four patients(40%) two of whom had
most of the characteristics of Noonan syndrome. Search for
mutations of some other or regulatory gene mutation in this family
is warranted. Patient with the RAF1 mutation had severe
myocardiopathy as previously described, however similar ﬁnding
appeared in a child with PTPN11. Three children had pulmonary
stenosis that was treated surgically in three children. Short stature
was detected in 4 (40%) children, three carrying heterozygous
mutation in PTPN11 gene and treated with growth hormone with
a modest response. One short child had a rare KRAS mutation
accompanied with a signiﬁcant developmental delay. Conclusion:: This is the ﬁrst report of the genetics of Noonan
syndrome in a country from Balkan region. Clinical recognition of
the syndrome was successful. Two rare mutations detected in a
small number of patients require further genetic analysis in this
region.

P2-P850

An Unusual Cause of Short Stature in a Phenotypic
Male with Type I Diabetes Mellitus due to an
Unexpected Deletion of the Y Chromosome
Dinesh Giri, Atrayee Ghatak, Caren Landes, Renuka Ramakrishnan
Alder Hey Children’s Hospital, Liverpool, UK

Background: Short stature homeobox (SHOX) gene, located
on the pseudoautosomal region of the sex chromosome plays an
important role in the development of skeleton and its
mutations/deletions can cause skeletal dysplasias. Objective
and hypotheses: We report a male, with Type I Diabetes
(T1DM) with Y chromosome deletion and short stature due to the
concurrent loss of SHOX. Method: A 15-year-old boy with T1DM
for 6 years was referred for short stature (148.1 cm, K2.62SDS)
assessment. His height velocity continued to be poor despite
optimisation of his diabetes control. Further investigations to look
for other chronic illnesses were normal. A mild body disproportion with an upper and lower segment ratio of 1.3 was noted. He
was pubertal with testicular volumes of 8–10 ml. The IGF1 was
normal and the bone age was advanced at 17.5 years. Results: The
skeletal survey showed subtle madelung deformity with mild
relative shortening of the ulnar bones and epiphyseal ossiﬁcation.
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Microarray analysis showed loss of most of the Y chromosome.
Fluorescent in Situ Hybridisation studies using speciﬁc centromere
probes for X and Ychromosome showed no Ychromosome in 73%
of the cell lines and presence of isodicentric Y chromosome, i(Y)
with SRY gene in 23% of the cell lines, giving rise to the karyotype
45X/46X, i(Y) The clear male phenotype and short stature in our
patient is probably due to degree of mosaicism with higher
distribution of i(Y), in the gonads and 45X in the growth plates.
Conclusion: Loss of Y chromosome and resultant deletion of a
copy of SHOX in a patient with TIDM has not been previously
reported. Infertility can be an associated problem. The skeletal
deformities can be subtle in the radiographs with typical bone age
advancement. Microarray is helpful as an initial test to detect
SHOX deletion.

K2,5 SDS), reduced growth rate 2.8 cm/year and exostoses (right
scapulae and knees) at x-ray examination. GH deﬁciency was
diagnosed by insulin (GH peak 2.11 ng/ml), L-dopa stimulation
tests (GH peak 2.35 ng/ml) and low IGF-1 (207 ng/ml).GH
replacement treatment (0.025 mg/kg per d) showed moderate
response: 5.5 cm/year (K0.8 SDS) the ﬁrst year and 3.8 cm/year
(K0.8 SDS) the second. Conclusion: GH deﬁciency has rarely
been found in HME patients. GH replacement treatment seems to
improve their stature, however close follow up of exostoses is
mandatory.

P2-P852

P2-P851

An Unusual Case of Growth Hormone Replacement
Therapy in a Child with Hereditary Multiple
Exostoses and Growth Hormone Deﬁciency
Maria Xatzipsaltia, Ioulia Polychronia, Elena Fryssirab,
Lela Stamoyannoua
aFirst Department of Pediatrics, P & A Kyriakou, Children’s
Hospital, Athens, Greece, bDepartment of Medical Genetics, Athens
University Medical School, Aghia Sophia Children’s Hospital,
Athens, Greece

Background: Hereditary multiple exostoses (HME) is an
autosomal dominant heritable disorder characterized by exostoses
located mainly in the long bones of extremities. HME is caused by
mutations in two genes: EXT1, EXT2. Objective and
hypotheses: Growth hormone (GH) deﬁciency is very rare in
children with HME and GH replacement therapy has not been
well described. Method: A 12.5 years old girl was referred to our
Department because of short stature (132 cm, K2.8 SDS). Her
weight was 24 kgr (BMI 13.77, K2.53 SDS), she had reduced
growth rate (2.3 cm/year) and was on pre-pubertal maturation
stage. Physical examination was normal. Her father had multiple
exostoses on scapulae and long bones and was under orthopedic
follow up. Hypothyroidism, chronic diseases, malabsorption and
skeletal dwarﬁsm were excluded. GH deﬁciency was diagnosed by
two stimulation tests: insulin (GH peak: 5.36 ng/ml) and L-dopa
administration (GH peak: 7.35 ng/ml) and conﬁrmed by low IGF-I
values (214 ng/ml). Bone age was delayed (10.5 years) with
exostoses on third metacarpal, distal radius bone and middle
phalanx of third ﬁnger. X-rays showed exostoses on scapulae,
knees and distal femurs. She was referred to orthopedics who
conﬁrmed the diagnosis of HME. Results: GH replacement
therapy (0.025 mg/Kg per day) showed good response on linear
growth: 6.1 cm (1.4 SDS) during the ﬁrst year and 4.2 cm (3.0 SDS)
the second year of therapy. Her mother was negative for exostoses
while her sister (10 years old) showed short stature (141.8 cm,
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Assessment of the Medical and Psychological Status
of Women with Turner-Syndrome in Young
Adulthood
Diana-Alexandra Ertl, Caroline Culen, Katharina Schubert,
Adalbert Raimann, Gabriele Haeusler
Medical University, Univ. Clinic of Pediatric and Adolescent
Medicine, Vienna, Austria

Background: Difﬁculties in transition of adolescent Turner
Syndrome (TS) patients to adult health care has been reported in
many studies. Objective and hypotheses: We conducted a
medical and psychological follow-up of adult patients with Turner
Syndrome which had been treated at our tertiary pediatric
endocrine centre. Method: We screened for expected comorbidities and provided a questionnaire asking for current medical care.
Furthermore, we assessed quality of life with the SF36v2 forms,
and general mood with the Beck-Depression Inventar. Results: In
total of 9 out of 64 patients, aged 21 to 43, agreed to participate in
the study. Almost 20% had not been treated with growth hormone
during pediatric care. About 40% of the participants did not
consult a general practitioner after transition and only 15% were
seen by an endocrinologist or a cardiologist regularly. About 23%
are not in gynaecological follow-up. Only 80% take oestrogen
substitution, with only 43% of these in an adequate dosage. The
QoL Scores were surprisingly good for both mental and physical
health when compared to the reference population. We did not
observe any correlation between these scores and ﬁnal height, age
or comorbidities. Three patients were diagnosed with depression.
Hypertension, diabetes mellitus type II, aortal dilatation or coeliac
disease were newly diagnosed in nine participants. Conclusion:
The surprising results might indicate a tendency to minimalize the
symptoms and underestimate the importance of regular follow-up
in adult Turner Syndrome patients. This, together with a
suboptimal setting of the adult care leads to a large rate of lost
to follow-up, increasing the risk for untreated comorbidities and
additional costs for the health care system. On the basis of the
suggestions of our adult patients, we propose a tight collaboration
with a specialized endocrine gynaecologist from late adolescence
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complemented by an adult endocrinologist. Information about
health issues and development of health care autonomy is central.

P2-P854

Growth Pattern, Response to GH Treatment and the
Effects of Pubertal Spurt on Final Height in Patients
Affected by RASopathies
Federica Tamburrino, Emanuela Scarano, Annamaria Perri,
Celeste Casto, Giulio Maltoni, Laura Mazzanti

P2-P853

A 3-year-old Boy with Growth Hormone Deﬁciency
and Clinical Features of Ritscher–Schinzel Syndrome
Sonya Galchevaa, Violeta Iotovaa, Yana Bochevab, Iva Stoevac,
Radka Tinchevad, Radoslav Georgieve, Lachezar Marinova
aDepartment of Pediatrics, University Hospital “St. Marina”, Varna
Medical University, Varna, Bulgaria; bDepartment of General
Medicine and Clinical Laboratory, University Hospital “St. Marina”,
Varna Medical University, Varna, Bulgaria; cDepartment of
Pediatrics, University Pediatric Hospital, Soﬁa Medical University,
Soﬁa, Bulgaria; dDepartment of Genetics, Dysmorphology,
Metabolic Diseases, University Pediatric Hospital, Soﬁa Medical
University, Soﬁa, Bulgaria; eDepartment of Imaging Diagnostics and
Radiotherapy, University Hospital “St. Marina”, Varna Medical
University, Varna, Bulgaria

Ritscher-Schinzel (cranio-cerebello-cardiac, 3C) syndrome is a
very rare recently delineated disorder with Dandy-Walker
malformation, congenital heart defects and dysmorphic craniofacial features; however, the full spectrum of this disorder has not
been determined. Objective and hypotheses: To present a
patient with short stature and growth hormone (GH) deﬁciency as
a part of the clinical manifestations of Ritscher-Schinzel syndrome.
Method: A boy was born from third complicated pregnancy to a
29-year-old mother with sarcoidosis, at 37 weeks of gestation by
Cesarean section due to severe intrauterine growth retardation and
oligohydramnion. His birthweight was 1750 g (SDS K2.98),
length 38 cm (SDS K5.89) and head circumference 32 cm (SDS
K1.50). He had retarded cardiopulmonary adaptation with
perinatal asphyxia, RDS and cardiac murmur diagnosed as PDA
and ASD II, umbilical hernia and dilated lateral ventricles. The
baby was ventilated and given anti-failure treatment, no surgical
cardiac intervention was performed. At the age of 3 months
bilateral ocular coloboma was noted. He showed hypotonia and
developmental delay, with frequent episodes of rectal bleeding due
to constipation and anal ﬁssures. At the age of 3 years he was
admitted because of symmetrical short statute – height 88.3 cm
(SDS K2.84), weight 9.9 kg (SDS K4.13) and head circumference
47.9 cm (SDS K1.52). Results: On physical examination
abnormal features were noted – low-set ears, retromicrognathia,
down-slanting palpebral ﬁssures, broad forehead, clinodactyly,
muscular waste. Laboratory investigations showed fasting hypoglycemia, dyslipidemia, low IGF-1; GH deﬁciency was conﬁrmed
with peak GH levels !5 ng/ml on two stimulation tests. Bone age
was slightly delayed with hypoplasia of the 5th distal phalanges.
Brain imaging showed Dandy-Walker variant with cerebellar
vermis hypoplasia, slightly dilated 4th ventricle and moderate
communicating hydrocephalus. Treatment with rhGH was
initiated. Conclusion: GH deﬁciency should be considered as a
possible cause of short stature seen in this condition.
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Department of Pediatrics, Pediatric Endocrinology and Rare
Diseases Unit, S.Orsola-Malpighi University Hospital-University of
Bologna, Bologna, Italy

Background: Reduced growth is a common feature in
RASopathies. Poor data are available about pubertal spurt and
the effect on ﬁnal height (FH) in patients with these disorders.
Objective and hypotheses: To study growth, body proportions,
pubertal pattern, and FH including subject treated with
GH-therapy for proven GH deﬁciency. Method: We analized
growth trend and body proportions in 88 patients affected by
RASopathies with molecularly conﬁrmed diagnosis, pubertal
pattern in 44 of them and FH reached in 33 subjects, including
16 treated with GH therapy for proven GH deﬁciency. Results:
Thirty-three patients showed GH deﬁciency after pharmacological
tests, and were GH-treated for an average period of 6.8G4.8 years.
Before starting therapy, HV was K2.6G1.3 SDS, and mean basal
IGF1 levels were K2.0G1.1 SDS. Long-term GH therapy, starting
early during childhood, resulted in a positive height response
compared to untreated patients (1.3 SDS in terms of height-gain),
normalizing FH for Ranke standards but not for the general
population (GP) and the Target Height. First pubertal clinical signs
were observed at age of 11.8G1.9 yrs in female and 12.1G1.3 yrs
in males. Pubertal growth showed a lowered peak (6.2G1.5 cm/yrs
in female and 6.8 cm/yrs in males), and a delay in onset by about
6 months, compared to the GP. Pubertal spurt length resulted
5.3G1.1 yrs in female and 4.7G0.6 yrs in males. The delayed
pubertal development and the inadequate pubertal catch-up
growth could explain the impaired FH. Conclusion: Our patients
on GH-therapy beneﬁtted from the therapy if started in prepuberty and given for a long time. Probably, the prepubertal
start of GH-treatment could compensate the lack of a satisfying
pubertal growth spurt.

P2-P855

The Usefulness of Magnetic Resonance Imaging of
the Heart and Aorta in the Diagnostic Work-up in
Girls with Turner Syndrome
Monika Obara-Moszynskaa, Szymon Rozmiarekb,
Magdalena Lanochab, Anna Kociembab, Barbara Rabska-Pietrzaka,
Magdalena Janusb, Andrzej Siniawskib, Bartlomiej Mrozinskic,
Marek Niedzielaa, Malgorzata Pydab
aDepartment of Pediatric Endocrinology and Rheumatology,
Poznan University of Medical Sciences, Poznan, Poland;
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b1st Department of Cardiology, Poznan University of Medical
Sciences, Poznan, Poland; cDepartment of Pediatric Cardiology and
Nephrology, Poznan University of Medical Sciences, Poznan, Poland

Background: Congenital heart defects are found in 50% of
girls with Turner syndrome (TS). The evaluation of cardiovascular
system is an important element in the diagnostic work-up of TS
and is of particular signiﬁcance of cardiologic monitoring, safety
aspects of rGH treatment and any pregnancy planning. Objective
and hypotheses: Assess the cardiovascular system in TS girls
with magnetic resonance imaging of the heart and aorta (CMR and
angioMR). Method: CMR and angioMR was performed in 30
children with TS. For the analysis of selected 26 girls. The mean
age was 14.65 years. CMR was performed using 1,5T Magnetom
Avanto machine. AngioMRI was performed with a gadoline
contrast agent and type TWIST sequence. With a volumetric
method using a CINE sequence the morphology and function of
left and right ventricle were obtained. “Phase contrast” type
sequences served for the assessment of a ﬂow through the aorta
and pulmonary truncus. Results: Aortic diameters were measured
at nine levels with maximum-intensity projection images.
Regression analysis of diameters in relation to BSA demonstrated
linear relationship between the cross-sectional aortic diameters
and the square root of BSA (BSA0.5). Diameters were described
regression function (K3.48C25.42*BSA0.5) mm for aortic sinus,
(K1.52C20.39*BSA0.5) mm for sinotubular junction, (1.07C
18.94*BSA0.5) mm for ascending aorta, (3.67C15.35*BSA0.5) mm
for at the origin of brachiocephalic, (K4.62C21.26*BSA0.5) mm
for ﬁrst transverse segment, (K4.43C19.3*BSA0.5) mm for second
transverse segment, (2.16C13.24*BSA0.5) mm for isthmic region,
(6.21C9.08*BSA0.5 ) mm for descending aorta, (6.61C
7.33*BSA0.5) mm for diaphragm. The results were compared to
ranges developed by Kaiser et al. Comparison of the correlation
coefﬁcient of the regression of the study group and the regression
function Kaiser revealed in the 7 to 9 aortic levels statistically
signiﬁcant difference. Aortic stenosis index O2.5 cm/m2 was in
1 patient. Conclusion: CMR, particularly angioMRI, allows to
detect vascular abnormalities of the aorta. The aorta dimensions
are higher compared to the values in healthy population.
AngioMRI is important tool for prognosis and planning further
medical care.

P2-P856

A Rare Cause of Short Stature: Patient with 3M
Syndrome Revealed a New Mutation in Osbl1 Gene
Melikşah Keskin, Nursel Muratoglu Sahin, Erdal Kurnaz,
Elvan Bayramoglu, Senay Savas Erdeve, Zehra Aycan,
Semra Cetinkaya
Dr. Sami Ulus Obstetrics and Gynecology and Pediatrics Training
and Research Hospital, ANKARA, Turkey

The 3M syndrome is a rare autosomal disorder that can lead
to short stature, dysmorphic features and skeletal abnormalities
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with normal intelligence. A-one year and four month-female
patient had been reffered to our clinic for growth and
developmental delay. Case history revealed a birth weight of
1740 grams on 39th week of gestation, with 42 cm body height and
no prior hereditary conditions of clinical signiﬁcance in her family.
On physical examination, her height was 67 cm (K4 SD score),
body weight was 7.2 kg (K3.5 SD score) with a head
circumference of 42 cm. She also had numerous characteristic
physical features like a triangular face, ﬂeshy nose tip, a long
philtrum, prominent mouth and lips, pointed chin, signiﬁcant
lumbar lordosis and prominent heels. As her growth and
developmental delay had a prenatal onset and the physical
examination results were suggestive of a characteristic proﬁle, the
diagnosis of 3M syndrome was considered. Genetic assessment of
the patient revealed a novel homozygous p.T45Nfs*40 mutation in
the OSBL1 gene. It is recommended that physicians pay further
attention to this condition during the differential diagnosis of
children with severe short stature conditions as well as mild
skeletal deformities.

P2-P857

A Case of Familial Silver-Russell Syndrome
Julia Hoppmanna, Irène Netchineb, Thomas Eggermannc,
Rami Abou Jamrad, Wieland Kiessa, Roland Pfäfﬂea
aDepartment of Paediatric Endocrinology, Hospital for Children and
Adolescents, University of Leipzig, Leipzig, Germany; bExplorations
Fonctionnelles Endocriniennes, Hôpital d’Enfants ArmandTrousseau, Paris, France; cInstitute of Human Genetics, University
Hospital of Technology (RWTH) Aachen, Aachen, Germany;
dInstitute of Human Genetics, University Hospital Leipzig, Leipzig,
Germany

Background: Silver-Russell syndrome (SRS) is a heterogeneous condition characterized by intrauterine growth restriction, relative macrocephaly at birth, postnatal growth retardation,
body asymmetry, feeding difﬁculties/ low body mass index and
dysmorphic craniofacial features. SRS is caused by DNA
hypomethylation at the H19/IGF2-imprinting control region
(ICR1) on chromosome 11p15 or maternal uniparental disomy
of chromosome 7 (mUPD7) in approximately 50% and 10%,
respectively. Most cases are sporadic. Objective: To present a
family with clinical SRS, suggestive of a dominant mode of
inheritance. Case presentation: Patient 1 was born spontaneously after an uneventful pregnancy as a child of nonconsanguineous parents (maternal height: 153 cm, paternal height:
169 cm) in the 39th week of gestation with a weight of 1.96 kg,
length of 45 cm and relative macrocephaly. At the age of 2.5 years,
he was referred because of poor postnatal growth and severe short
stature (height: K4.28 SDS). Clinical examination showed a
triangular face with a prominent forehead and low-set ears. IGF-1
and IGFBP-3 levels were normal. Patient 2 is the maternal halfbrother of patient 1 (paternal height: 183 cm). At birth, he was
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small for gestational age. At time of referral at 5.4 years, he had
short stature, mild dysmorphic craniofacial features and clinodactyly V. The mother of patient 1 and patient 2, born as a child
of tall parents (maternal height: 178 cm, paternal height: 193 cm),
reached a ﬁnal height of 153 cm. She has clinodactyly V and subtle
SRS-like features. Interestingly, array CGH as well as studies for
ICR1 hypomethylation and mUPD7 were normal in patient 1.
Additional genetic analyses are currently being carried out to
identify the underlying etiology of the familial SRS. Conclusion:
We present a multigenerational family with three members
affected by clinical SRS suggestive of a dominant mode of
inheritance of still unknown genetic etiology.

P2-P858

Central Precocious Puberty in a Case of SOTOS
Syndrome
Sharon Lim
Broomﬁeld Hospital, Chelmsford, UK

Background: Statural overgrowth in SOTOS syndrome is well
recognised. However excessive growth away from the usual growth
trajectory should prompt assessment for other causes of growth
acceleration. Case: TE was referred for a growth assessment at 6.8
years as he appeared to have grown more in the previous year. He
was 142.9 cm (Ht SDS C4.32), weight 44.4kg (BMI SDS C2.85).
He had no formal genetic diagnosis except that he was clearly
dysmorphic with global developmental delay and had an ‘overgrowth syndrome’. He was delivered at 36 weeks gestation and
presented with sepsis at day 23. He suffered from sleep apnoea in
the neonatal period which resolved by age 3 years, then obstructive
apnoea until his adenoidectomy at age 4 years. Due to his large size
and global delay, a genetics opinion was sought at 4 years following
investigations which included a normal brain MRI and array
CGH. No unifying diagnosis was made apart from an overgrowth
dysmorphic syndrome. Further genetic tests were organised.
When he was examined at 6.8 years, it was noted that he had
large hands and feet, large ears, slightly long palpebral ﬁssures and
a pointed chin. He was also hypertrichotic and in puberty Tanner
A1P1G2 with bilateral 8ml testes. He had selective eating habits.
Investigations: Bone age, pituitary MRI, tumour markers, LHRH
stimulation test. Results: Central precocious puberty was
conﬁrmed with LH peak of 9 IU/L, FSH 4.2 IU/L. Bone age was
11 years 6 months at a chronological age of 7 years 3 months.
Pituitary and brain MRI was normal. Tumour markers were
negative. Further genetic testing revealed a de novo loss of function
mutation in the NSD1 gene. These results were only available after
the diagnosis of precocious puberty. Management: TE was
started on regular treatment with GNRH analogue. Conclusion:
Growth and puberty data reported in SOTOS have not included an
increased incidence of central precocious puberty although
advanced bone age and early menarche have not resulted in
excessive tall ﬁnal heights in women. Most adult SOTOS men have
ﬁnal heights within the normal range. Excessive growth should
always prompt investigation regardless of the underlying
diagnosis.
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P2-P859

Hypoglycaemia in Isolated GH Deﬁciency beyond
Infancy
Gunter Šimic-Schleicher
KLinik für Kinder-und Jugendmedizin, Klinikum Bremen Nord,
Bremen, Germany

GH deﬁciency (GHD) associated hypoglycaemia in infancy is
an indication for GH treatment, although it is described in
GHD1in older children. At that time, GH is prescribed in GHD
for short stature. Here, two children are described in whom
hypoglycaemia is the main reason to treat with GH. Patient one
had hypoglycaemic seizures due to GHD in infancy. GH treatment
was stopped with 5.5 y for reassessment. Growth rate diminished
and hypoglycaemias occurred. Treatment of GH was restarted
and continuous glucose was monitored during GH. Patient two
with partial monosomy 18q had hypoglycaemias up from 6 y.
Pre-treatment continuous glucose was determined and GH
started. Assessment for metabolic or endocrine disorder was
performed in both patients. Both patients had only GHD. Patient
one, borderline cortisol induced a substitution between 2 and 5.5 y.
Then, normal cortisol (peak in diurnal proﬁle 21 mg/dl) was
encountered. Peak GH concentrations after stimulation were
8.8 ng/dl for patient one and 4.75 ng/dl for patient 2. Patient 1 had
no GH above 6 ng/ml in spontaneous GH secretion – assessed due
to continuing hypoglycaemias. Nadir glucose was 45 mg/dl in
patient 1 and 48 mg/dl in patient two. Both had day and night time
hypoglycaemias. During assessment, we noticed that patient one
ate large amount of sucrose to counter regulate hypoglycaemia.
Since GH reduced but did not stop this, we re-monitored glucose
proﬁle. Hypoglycaemias occurred in the morning and around
6 pm. We divided the GH dose into 1/5 am and 4/5 pm. Then, low
blood glucose occurred only around 6 pm, which was managed by
diet. In patient two, we therefore started with divided GH doses
with no further hypoglycaemias. Hypoglycaemia may be the
predominant feature of GHD beyond infancy. The management of
day time hypoglycaemias must be considered in GHD.

P2-P860

Referral Pattern of Children with Short Stature to a
Pediatric Endocrine Clinic in Kuwait
Dalia Al-Abdulrazzaqa, Abdulla Al-Taiara, Kholoud Hassanb,
Basma Al-Twarib, Abdulaziz Al-Osaimib, Iman Al-Busairib
aKuwait University, Kuwait, Kuwait; bMinistry of Health, Kuwait,
Kuwait

Background: Short stature is a prominent complaint for
which children are referred to pediatric endocrinologists. Data on
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short stature is lacking in the Arab states in the gulf region despite
the fact that treatment is easily accessible. The study aimed to
describe the referral pattern, baseline characteristics, and
etiological proﬁle of children referred with short stature to a
pediatric endocrine clinic in Kuwait. Method: This is a crosssectional retrospective review of children referred to the Endocrine
Clinic at the Department of Pediatrics in a major hospital in
Kuwait with the complaint of short stature between 2008 and
2015. Short stature was deﬁned as height or length below the 3rd
centile or less than K2 Standard Deviation Score (SDS) as per the
WHO growth standards. Results: A total of 221 children were
referred during the study with no signiﬁcant gender difference
(PZ0.346). Almost one ﬁfth of these children had normal statural
growth. At time referral, children with short stature were 7.7 (4.7,
10.3) years of age, mostly pre-pubertal (88.6%), and had a mean
height SDS of K2.67 (0.68). There was no signiﬁcant differences
between males and females in relation to age, puberty status,
height, BMI, and target height at the time of referral. The most
common diagnoses were normal variants of growth, Growth
hormone deﬁciency, and short stature secondary to chronic
diseases. Conclusion: Our study highlights the need to improve
the referral process in order to avoid unnecessary investigations
and alleviate parental anxiety. There is no gender bias in referral of
children with short stature in Kuwait. Our data highlight the need
for further investigation of children with short stature in the
country and the region

hematological parameters of 40 IDA patients compared to 40
healthy clinically non-anemic, age and sex-matched controls. A
daily total dose of 6 mg/kg/day of ferrous sulfate (20% elemental
iron by weight) in 2–3 divided doses were given between meals to
patients with IDA. Results: At presentation, patients with IDA
had low hemoglobin, hematocrits, serum iron, serum ferritin,
height standard deviation score (SDS), weight SDS, and BMI SDS
which improved signiﬁcantly after treatment. The GV of IDA
patients correlated signiﬁcantly with serum ferritin concentration
and also their BMI SDS correlated signiﬁcantly with the serum
ferritin concentration. Conclusion: The GV and other anthropometric parameters of preschool children with IDA had markedly
improved by oral iron therapy and correction of anemia.

P2-P862

Dopamine Beta-Hydroxylase Deﬁciency Leading to
Growth Hormone Deﬁciency
Hakan Doneraya, Ayse Ozdena, Remziye Seda Yesilcibikb
aDepartment of Pediatric Endocrinology, Ataturk University Faculty
of Medicine, Erzurum, Turkey; bDepartment of Pediatrics, Ataturk
University Faculty of Medicine, Erzurum, Turkey

P2-P861

The Effect of Iron Intervention on the Anthropometric
Parameters: Pilot Study among Egyptian Preschool
Children with Iron Deﬁciency Anemia
Amany Ibrahima, Abeer Atefa, Rania Magdyb, Mohamed Faragb
aPediatric Department, DEMPU, Faculty of Medicine, Cairo
University, Cairo, Egypt; bPediatric Department, Faculty of
Medicine, Cairo University, Cairo, Egypt

Background: Iron deﬁciency anemia (IDA) causes detrimental effects on physical growth which is attributed to poor
appetite, altered endocrinologic proﬁle and neurotransmitter
metabolism consequent to iron deﬁciency. Objective and
hypotheses: To investigate the iron status of preschool children
with IDA and its association with the degree of growth retardation
at presentation, and to detect the effect of iron supplementation on
growth velocity (GV) over a period of one year. Method: a
prospective pilot study conducted in Diabetes Endocrine
Metabolism Pediatric Unit in collaboration with the Pediatric
Haematology clinic at Children’s Hospital, Cairo University
included baseline and follow up anthropometric and
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Background: Dopamine beta-hydroxylase (DBH) deﬁciency
is characterized by lack of sympathetic noradrenergic function.
Affected individuals exhibit profound deﬁcits in autonomic
regulation of cardiovascular function. DBH deﬁciency is a
congenital disorder; however, the diagnosis is not generally
recognized until late childhood. In this report, we present a case
with DBH deﬁciency leading to growth hormone deﬁciency. Case:
A ten year old girl who has been taking growth hormone therapy
was referred with a history of sudden onset malaise and
somnolence. Her body weight and height were 19 kg (K2.4 S.D)
and 115 cm (K2.3 S.D.), respectively. Physical examination
ﬁndings were unremarkable except for irregular heartbeat and
blood pressure, somnolence, and weak deep tendon reﬂexes.
Ophthalmoscopic eye and cardiovascular examinations were
normal. Laboratory studies revealed abnormal levels of serum
catecholamins and their urine metabolites. Serum epinephrine was
measured as 11.1 pg/ml (N: 4–83), norepinephrine as 78.1 pg/ml
(N: 80–498), dopamine as 52.9 pg/ml (!30), urine metanephrine
as 47 mg/day (N: 26–230), and normetanephrine as 40.8 mg/day
(N: 44–540). Other laboratory and radiological studies were
unremarkable. Oral administration of 50 mg Droxidopa, twice
daily, increased blood pressure and reversed all symptoms.
Conclusion: This patient with growth hormone deﬁciency is the
ﬁrst case associated with DBH deﬁciency. Norepinephrine is a
major regulator of the release of growth hormone. Low
norepinephrine synthesis inhibits growth hormone secretion.
DBH deﬁciency should keep in mind in case of irregular heartbeat
and blood pressure together with growth hormone deﬁciency.
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Quality of Life in Growth Hormone Treated Children
and Adolescents with Growth Hormone Deﬁciency
and Smallness for Gestational Age
Jean De Scheppera,b, Saskia Van der Straatenb, Nele Reynaertc,
Annick Franced, Inge Giesa, Anne-Simon Parente,
Véronique Beauloyef, Guy Massam, Dominique Beckersg,
Claudine Heinrichsh, Karl Logghei, Sylvia Depoorterj,
Murielle Thomask, Franciska Verlindek, Johan Vanderfaeilliel
aUZ Brussel, Brussel, Belgium; bUZ Gent, Gent, Belgium; cUZ
Leuven, Leuven, Belgium; dUZ Antwerpen, Antwerpen, Belgium;
eCHU Liège, Liège, Belgium; fCliniques Universitaires Saint Luc,
Bruxelles, Belgium; gCliniques Universtaires Mont Godinne, Mont
Godinne, Belgium; hHUDERF, Bruxelles, Belgium; iAZ Delta,
Roeselare, Belgium; jAZ Sint Jan, Brugge, Belgium; kBESPEED,
Brussels, Belgium; lVUB, Brussel, Belgium; mJessa ziekenhuis,
Hasselt, Belgium

Background: The potential beneﬁt of growth hormone (GH)
therapy on health-related QOL (HQoL) of children with short
stature related to GH deﬁciency (GHD) or smallness for
gestational age (SGA) has not been well documented. Objective
and hypotheses: Our objective was to assess potential disease
and treatment related predictors for a poor HQoL in GH treated
children. Children with male gender, SGA disorder, greater height
deﬁcit at start of GH and poor height gain were expected to be
at risk. Methodology: The QoLISSY questionnaire - a crossculturally developed height speciﬁc instrument - was sent to 157
children with idiopathic GHD and 219 non-syndromic SGA
children, between 8 and 18 years old, being treated for at least one
year with GH for short stature (height SDS ! K2.5) at a Belgian
GH treatment center. The questionnaires were ﬁlled out by the
child. Results: Median total QoLISSY scores (tQS) of 22 (14 male)
GHD and 55 (32 male) SGA children with complete data (20%
response rate) were similar (76%), but signiﬁcantly (P! 0.001)
higher than reported in untreated short children (65%). Whereas
no gender difference in tQS was present in GHD patients, SGA
females had a lower median score (71.4 vs 80.9%). Despite a
similar median age and height SDS at start and a similar median
height gain at evaluation, height SDS at evaluation, GH exposure
time as well as total height gain SDS correlated positively with tQS
only in the GHD group. Using linear regression, gender and height
gain were the best predictors of the tQS in the whole group.
Conclusion: In a written survey with a low response rate, GH
treated SGA girls were found to have the lowest HQoL. Females
and children with the lowest height gain GH appear most at risk
for presenting the lowest HQoL under GH therapy.

P2-P864

Secretion of Somatostatin and Growth Hormone (GH)
in Various Forms of Hereditary Pathology
R.S. Muhamedov, N. Sh. Ibragimova, D. Dalimova
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Laboratory of Genomics under the Institute of Bioorganic Chemistry
of the Republic of Uzbekistan Academy of Sciences, Tashkent,
Uzbekistan

Background: Patients with HP have stunting of various degree
of expression but the most pronounced stunting is found in
patients with Russell-Silver syndrome, Sekkel syndrome and
Cornelius de Lange syndrome which is associated with disorders
in the hypothalamus – hypophyseal system (somatostatin - GH).
Objective and hypotheses: To study secretion of somatostatin
and insulin-like growth factor (IGF-1, IGFBP-3) in various forms
of hereditary pathologies (HP). Method: We studied 87 patients
with HP (Russell Silver syndrome – 9 patients, Noonan syndrome
– 13, Sekkel syndrome – 14, Prader-Willi syndrome – 11,
Cornelius de Lange syndrome – 8, Turner syndrome (TS) – 32
patients aged 8 to 17 years old. A level of somatostatin and GH
in blood serum and anthopometrical data (SDS) were studied
Results: Stunting of various degree of expression was noted in all
patients with HP but the most pronounced stunting was observed
in patients with Russell-Silver syndrome (K5.16G1.18 SDS), with
Sekkel syndrome (K4.18G1.12 SDS) and Cornelius de Lange
syndrome (K6.10G1.14 SDS). A reliably high level of somatostatin was in patients with Cornelius de Lange (98.30G4.38 pg/ml,
P!0.05), Russell-Silver syndrome (85.36G3.44 pg/ml, P!0.05),
Sekkel syndrome (69.27G3.27 pg/ml, P!0.05) on the background
of a low level of GH in these patients. Patients with Noonan
syndrome, TS and Prader-Willi syndrome the level of somatostatin
and GH was within the lower border of normal ranges.
Conclusion: Patients with HP have stunting of various degree
of expression but the most pronounced stunting is found in
patients with Russell-Silver syndrome, Sekkel syndrome and
Cornelius de Lange syndrome which is associated with disorders
in the hypothalamus – hypophyseal system (somatostatin – GH).

P2-P865

Postnatal Growth and Factors Modifying it in
Very Low Birth Weight Preterms (PT) with
Bronchopulmonary Dysplasia (BPD)
Ahmed Abushahina, Amal Alnaimia, Ashraf Solimana,b
aHamad Medical Center, Doha, Qatar; bCollege of Medicine
University of Alexandria, Alexandria, Egypt

Background: Different severities of bronchopulmonary
dysplasia (BPD) may adversely affect postnatal growth of small
preterm infants (PT). Objective: To measure postnatal growth
data for 69 (39 F, 30 M) preterms with BPD. Method: We studied
growth parameters of 69 PT with BPD for 16G3 months
postnatally. 40 had mild, 20 had moderate and 9 had severe
BPD. Results: 96% of infants were appropriate for gestational age
(AGA). Only 4% preterms had birth weight SDS ! K2 for GA,
and 4% had length SDS (LSDS) ! K2. 84% of PT-BPD had
normal or accelerated GV during the 16G3 months period.
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At 8G2 months of uncorrected age 45% had LSDS !K2 and at
16G3 months of age 25% had LSDS ! K2. At 8G2 months 13%
had body mass index SDS (BMISDS) ! K2 and at 16G3 months
5.8% had BMISDS ! K2. At 8G2 months 52% had HCSDS2
!K2. At 16G3 months 27.5% had head circumference SDS
(HCSDS) ! K2. 72.5% of PT-BPD had normal HCSDS compared
to FT infants at 16G3 months. The co-existence of BPD with
sepsis, NEC, PDA, twinning signiﬁcantly affected their growth
parameters postnatally. Conclusion: At 16G3 months postnatally, BPD-PT with severe BPD were shorter and had smaller
HCSDS versus those with moderate severity.

PZ0.0217), and negatively correlated with T 4 (K0.31;
PZ0.0417) in bivariate analysis. At 2 years of treatment, rGH
response is signiﬁcantly positively correlated with TSH before
onset of treatment (rZ1.1; PZ0.0204) in multivariate analysis. No
statistical correlation was found with weight evolution ﬁrst years of
life. Conclusion: This study highlights potential implication of
thyroid, adrenal function and lipid proﬁl on rGH response in
children born SGA. Absence of association with weight evolution
may be due at lack of statistical power, further studies with larger
size are needed.

P2-P867

P2-P866

Endocrine and Metabolic Parameters before Onset of
rGH Treatment: Potential Predictive Factors of GH
Response in Children Born SGA? Results from Cohort
of Nancy
Emeline Renard, Carole Legagneur, Julie Auger, Béatrice
Lebon-Labich, Cédric Baumann, Bruno Leheup
Medecine Infantile, Nancy, Lorraine, France

Background: In spite of many studies demonstrating
efﬁciency of recombinant growth hormone (rGH) on adult height
in children born small for gestational age (SGA), great variability
of response exists between treated patients. Predictive factors have
been already studied such as age at start of treatment, rGH
dose,., but few data are available regarding the predictive values
of pretherapeutic data on growth response. Objective and
hypotheses: The main objective of this study is to identiﬁed
predictive factors of rGH response in children born SGA with
speciﬁc focus on clinical and biological data, especially regarding
weight evolution, during the ﬁrst years of life before the onset of
treatment. Method: This is retrospective and monocentric study
in hospital of Nancy. rGH response is deﬁned by variation of
height DS measured at 1, 2 years of treatment, at the end of
treatment and at ﬁnal adult height. Clinical and biological data
before and during GH treatment were collected in ﬁles of treated
children. Bivariate and multivariate analysis were performed.
Results: In total of 108 children born SGA received GH treatment
in Nancy, 91 patients were included. Amplitude of rGH response
at ﬁnal adult height is signiﬁcantly positively correlated with
pretherapeutic cholesterol (rZ1.64; PZ0.0341), not signiﬁcantly
with HDL cholesterol (rZ3.13; PZ0.0705), signiﬁcantly negatively correlated with pretherapeutic cortisol (rZK0.02;

Growth Hormone Treatment in a Child with Trisomy
21 and Turner Mosaicism
Sharon Lim
Broomﬁeld Hospital, Chelsmford, UK

Background: Short stature occurs in Trisomy 21 but it is
relatively slight during childhood. Turner syndrome would
contribute signiﬁcantly to short stature but the combined
occurrence of both syndromes, even Turner mosaicism is unusual
and could result in signiﬁcant short stature. Case: SP was referred
for a growth assessment at 2.5 years. Her parents were counselled
about short stature occurring in both syndromes but were worried
that her height was signiﬁcantly short even for either syndromes.
Her height was 75.5 cm (HtSDS K3.6 non Turner, HtSDS K1.8
Turner, !5th centile Downs), weight 9.26 kg (10th centile Downs).
Facial features were consistent with Downs syndrome. The only
Turner features were hyper convex nails. Her height velocity was
noted to fall to 3.5 cm/year by 2.8 years, with height now at
76.8 cm (HtSDS K4 non Turner, HtSDS K2.1 Turner), further
away from the lowest centile of the Downs syndrome growth chart.
The decision was made for a trial of growth hormone treatment
and Turner doses with close monitoring of her IGF1 levels. She has
now been on treatment for over 5 years. Auxology, IGF1 levels,
GH dose are in the Table. Investigations: Pre-treatment IGF1
171 ng/ml (51–303), TSH 1.79 mU/l (0.4–4) fT4 9.8 pmol/l (6.3–
14). Coeliac screen, Thyroid peroxidase antibodies negative. Renal
ultrasound is normal. No cardiac lesions on echocardiogram. IGf1
11 months into treatment was 327 ng/ml (49–289), her GH dose
was reduced when levels increased further. Conclusion: Growth
data over 5 years is presented, dose titration during pubertal
induction would be most challenging.

Table 1. (for abstract P2-P866)

HtSDS (Turner)
HtSDS (nonTurner)
IGF1
GH (mg/m2/wk)
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7.4.10

3.12.10

21.3.11

31.10.11

11.11.13

13.8.14

16/2/15

6/11/15

K2.01
K3.97

K2.08
K3.95

K1.95
K3.84

K1.29
K3.21

4.2

7

8.4

K0.57
K2.59
49.7 (3.3–31.7)
9.5

K0.54
K2.6
46.2 (3.3–31.7)
5.8

K0.64
K2.7
48.2 (5.1–48.2)
4.9

K0.39
K2.58
50.2 (5.1–48.2)
5.6
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P2-P868

Pubertal Development and Final Height in Some Rare
Genetic Diseases
Laura Mazzanti, Celeste Casto, Federica Tamburrino,
Annamaria Perri, Monica Guidetti, Scarano Emanuela
Pediatric Endocrinology and Rare Diseases Unit, Department of
Pediatrics, S. Orsola-Malpighi University Hospital-University of
Bologna, Bologna, Italy

Background: Pubertal growth, age of puberty onset and
pubertal spurt duration are correlated to ﬁnal height (FH). Few
data are available in subjects with rare genetic syndromes.
Objective and hypotheses: To evaluate pubertal pattern and
its inﬂuence on FH in subjects with different genetic syndromes
including the effect of GH-therapy for GH deﬁciency (GHD) and
GnRH analogs for precocious puberty (PP). Method: We studied
for growth and pubertal development 30 patients affected by
genetic conditions with molecularly conﬁrmed diagnosis: Kabuki
Syndrome (KS) (3 pts), Silver-Russel Syndrome (SRS) (9 pts),
Williams Syndrome (WS) (11 pts), 22qdel (7 pts), followed-up
until the FH in comparison with the General Population (GP).
Results: Sixteen patients were treated with GH-therapy for an
average period of 7.2 years (range 2.7–14.5). In the females longterm GH-therapy resulted in a positive height response compared
with untreated patients. While GH-treated males reached a mean
FH signiﬁcantly lower than non-treated ones (PZ0.03) (SDS K2.8
vs K1.3 SDS). PP was observed in 8 females, who were treated with
GnRH analogue for 3.3 years (range 1–4.6), no signiﬁcant
differences were observed in the FH between treated and untreated
pts. In del22q11 subjects the pubertal pattern was similar to that of
the GP. SRS and WS subjects showed a shorter and lowered
pubertal growth spurt and the peak height velocity was anticipated
of 1 or 2 years than in the GP. This pubertal pattern leaded to a
pubertal height gain of 10 cm lesser than in the GP of the same age
and sex. Pubertal height gain slightly correlated with the FH
(PZ0.05). Conclusion: In SRS, WS and KS subjects early pubertal
development and the inadequate pubertal growth contribute to an
impaired FH. In GHD subjects, GH-therapy seems to improve FH,
while the effects of GnRH analogue therapy were not so satisfying.

P2-P869

Growth Hormone Deﬁciency in a Patient with Ring
Chromosome 18
Maria Korpal-Szczyrska, Malgorzata Mysliwiec
Medical University of Gdansk, Clinic of Paediatrics, Diabetology and
Endocrinology, Gdansk, Poland

Background: Ring chromosome 18 [r (18)] syndrome belongs
to a rare group of chromosomal abnormalities (only about 70 cases
reported). The association of r(18) and growth hormone deﬁciency
(GHD) is extremely rare (3 descriptions with different responds to
GH treatment). Patients with r(18) syndrome are characterized
by short stature, obesity, microcephaly, mental retardation,
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hypertelorism, epicanthic folds, micrognatia and small hands with
short tapering ﬁngers. Also atypical manifestations have been
observed, with facial anomalies only. Case report: A 12 years old
girl was referred to our clinic because of short stature. She was born
at 36 weeks of gestation, her birth weight was 2200 g, length 51 cm,
head circumference 32 cm. There was no family history of genetic or
congenital disorders. The clinical examination revealed a girl with
proportional short stature. Her height was 136 cm (K2,7 SDS),
weight 40.6 kg, BMI 22.5 (1,1SDS), Tanner stage: 2 breast, 1 pubic
hair development, discreet epicanthic folds, strabismus, lower-set
ears and slightly smaller jaw. Her mental development was in lower
normal range. Bone age was 10 years. GH stimulation tests showed
a GHD (GH peak response to clonidine: 2.69 ng/ml, to insulin:
3.61 ng/ml). Baseline LH, FSH, TSH, prolactin and ACTH
concentrations were in normal ranges for age. Magnetic resonance
imaging of hypothalamic-pituitary region revealed a small
hypophysis (2 mm). Chromosome analysis showed: 46, XX.ish r
(18)(wcp18!1)[11]. No ultrasound abnormalities in abdomen and
thyroid were shown. Echocardiogram showed minimal mitral
regurgitation- clinically not relevant. GH replacement therapy was
indicated with the dose of 0.33 mg/kg per day. After the ﬁrst year of
treatment she reached a height 146.8 cm (K1,8 SDS) with the height
increase D 0,9 SDS. After the second year her height was 152.8 cm
(K1,46 SDS), after the third:156.5 cm (K1,1SDS). Menarche
occurred at the age 13 years 6 months. Conclusion: Our patient’s
growth response to GH treatment was similar to that observed in
children with isolated GHD without r(18) syndrome. In children
with r(18) exclusion of GHD should be taken under consideration.

P2-P870

Children with Down’s Syndrome Show Quantitative,
Phenotypical and Functional Differences of Effector
T-Cells Compared to Immunocompetent Controls
Justine Schocha, Tina Schmidta, Anna-Maria Jungb,
Michael Kästnerd, Hashim Abdul-Khaliqc, Ludwig Gortnerb,
Martina Sestera, Tilman Rohrerb
aDepartment of Transplant and Infection Immunology, Saarland
University, Homburg, Germany; bDepartment of Pediatrics and
Neonatology, University Children’s Hospital of Saarland, Homburg,
Germany; cDepartment of Pediatric Cardiology, University
Children’s Hospital of Saarland, Homburg, Germany; dDivision of
Pediatric Cardiology, University Children’s Hospital, Ulm, Germany

Background: Trisomy 21 is associated with an increased
susceptibility to respiratory infections. Objective and
hypotheses: For a more detailed characterization of the adaptive
immune response, we analyzed the cellular and humoral immunity
to speciﬁc pathogens in blood samples of 40 children with Down’s
syndrome in comparison to 51 age-matched controls. Method:
We quantitatively analyzed lymphocyte subpopulations using ﬂow
cytometry. In addition, the T-cell effector function was characterized by functional and phenotypical analysis after polyclonal
stimulation with staphylococcal enterotoxin (SEB) and antigenspeciﬁc stimulation with antigens of Varicella zoster virus (VZV),
Cytomegalovirus (CMV) and M.tuberculosis (tuberculin). Results

475

were correlated with humoral immune responses. Results: The
proportion of NK-cells within the lymphocytes of children with
Down’s syndrome was strikingly increased whereas the B-cell
percentage was decreased. While the total amount of T-cells showed
no differences, children with Down’s syndrome revealed less CD4C
and more CD4CCD8CT-cells. Within the CD4CT-cell population, we detected a higher percentage of regulatory and Th17-cells
and a higher Th1/Th2 ratio as well as a higher expression of the
anergy markers PD-1 and CTLA-4. Percentages of polyclonally
activated cells were signiﬁcantly higher in children with Down’s
syndrome and showed an altered expression proﬁle of the cytokines
INFg, TNFa and IL-2. Analysis of pathogen-speciﬁc immune
responses showed an age-appropriate level of endemic infection
with CMV, VZV and mycobacteria in both groups. CMV-speciﬁc
cellular and humoral immunity correlated in all children. Among
VZV IgG positive children, a higher percentage of VZV-speciﬁc
T-cell-positive individuals were seen in the Down’s syndrome group.
Conclusion: No pronounced differences were detectable in
pathogen-speciﬁc immune responses of children with Down’s
syndrome and controls. Besides a general proportional shift of
leukocyte and lymphocyte subpopulations, effector T-cells seem to
be functionally impaired which may promote a higher susceptibility
to infections. The simultaneously higher fraction of reactive effector
T-cells could represent a compensatory effect of functional anergy
and/or be a consequence of a more pronounced history of infection.

P2-P871

Cardiovascular Anomalies in Turner Syndrome
Ali El Mahdi Haddama, Nora Soumeya Fedalab, Djamila Meskinea
aDepartment
bDepartment

of Endocrinology Bologhine Hospital, Algiers, Algeria;
of Endocrinology Bab El Oued Hospital, Algiers,

Algeria

Background: Turner syndrome (TS) has several defects
affecting different organs. Heart defects are the most common.
They can be symptomatic (Heart murmur, high blood pressure) or
diagnosed systematically. The chromosomal proﬁle affects the
nature of the anomalies encountered. Objective and
hypotheses: Report cardiac abnormalities in the ST. Method:
This is a retrospective study of 60 TS patients identiﬁed in 20 years.
Mean age was 16G0.4 (3 months-17) They were given a complete
physical examination, a cardiovascular evaluation (ECG, Doppler
ultrasound and cardiac MRI) and a karyotype at diagnosis. Annual
Cardiovascular revaluations (ECG, Doppler ultrasound) and at the
slightest sign were made Results: Heart abnormalities are found
in 45% of cases. The most frequent abnormalities are bicuspid
aortic valve (30%) and coarctation of the aorta (10%). Interatrial
communications, pulmonary valve or blood abnormalities
((stenosis and/or mitral disease (prolapse) were noted in 5% of
cas. Cardiac abnormalities were present at diagnosis. Revaluations
have noted the appearance of a hypertension in 10% associated
with e hypercholesterolemia (6%) and diabetes mellitus in 4%.
There was a genotype-phenotype correlation. Heart abnormalities
are present in 70% of subjects with monosomies 45 X0; they are
less common (15%) in case of chromosomal formulas mosaic.
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Aortic coarctation xas more common in formulas 45 X0,
pulmonary stenosis in mosaics X0 45 - 46 XX Conclusion: The
frequency of cardiovascular abnormalities in T S justiﬁes
systematic cardiological assessment. Many of these defects are
curable surgically. prolonged cardiac monitoring of these patients
is necessary for screening scalability.

P2-P872

Metamemory in Turner Syndrome: A Study
Comparing Episodic and Semantic Memory
Celine Souchaya, Laurène Gourisseb, Mignot Brigittec, Avila Magalic,
Anne-Marie Bertrandc, Laurence Faivred
aLaboratoire

de Psychologie et Neurocognition, Grenoble, France;
d’étude de l’apprentissage et du développement, Dijon,
France; cEndocrinology, Hospital, Besançon, France; dGenetics of
Development Disorders, Dijon, France
bLaboratoire

Background: Tuner syndrome (TS) is associated with a
distinctive cognitive proﬁle including memory impairments. The
current study focuses on metamemory deﬁned as our knowledge
about our memory functioning and yet never been explored in TS.
Objective and hypotheses: The aim of this preliminary study is
thus to determine what patients with TS know about their memory
functioning and when their memory is impaired whether or not
they are aware of those deﬁcits. To assess metamemory, this study
focused on the Feeling-of-knowing paradigm. This paradigm
consists in asking participants to predict whether or not they will
be able to recognize later an information that they currently
cannot recall. Many studies have shown than people are accurate
using such paradigms and therefore know what they will be able to
retrieve later. Method: The aim of this preliminary study is thus to
determine what patients with TS know about their memory
functioning and when their memory is impaired whether or not
they are aware of those deﬁcits. To assess metamemory, this study
focused on the Feeling-of-knowing paradigm. This paradigm
consists in asking participants to predict whether or not they will
be able to recognize later an information that they currently
cannot recall. Many studies have shown than people are accurate
using such paradigms and therefore know what they will be able to
retrieve later. Results: Results show that participants with TS
recall fewer face-name associations but similar number of famous
faces, thus showing a dissociation between episodic and semantic
memory. Furthermore, participants with TS gave accurate Feelingof-knowing judgments, showing that these patients have a good
knowledge of their memory performance (and deﬁcits).
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A XO/XX Girl with Lack of Morphological
UTS-Features, Short Stature and Precocious Puberty
Birgit Vogelb, Gunter Šimic-Schleichera
aKlinik für Kinder- und Jugendmedizin Klinikum Bremen Nord,
Bremen, Germany; bMedical Practice, Lilienthal, Germany
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Background: Ullrich-Turner-Syndrome is usually characterized by typical morphological features. Short status, delayed
bone age in childhood and gonadal dysgenesis with delayed or
lacking pubertal development, amenorrhoea and infertility. Other
symptoms like thyroid dysfunction, heart defects, diabetes,
behavioural or learning problems vary. The genotype/phenotype
correlation may be poor. Especially in UTS mosaicism, spontaneous puberty may occur. Objective and hypotheses: We
report a girl with UTS mosaicism with lack of morphological
features and precious puberty. Patient and Methods: She is the
ﬁrst of 2 children born after normal pregnancy at term with low
birth weight of 2820 g. Her uncle suffered from Klinefelter
syndrome. At the age of 8 she developed pubertal hair and
thelarche. Bone age was 12.5y and she measured 139 cm with a
target height of 169 cm. LH was 2.5 U/l (!12), FSH 6.3 U/l ((0.4–
6.6), oestradiol 25 ng/l (6–27) with normal levels of beta-HCG,
alpha-1-foetoprotein, testosterone, prolactin, IGF1 and IGFBP3.
She then showed behavioural problems and learning difﬁculties.
Menarche was at the age of 9 8/12y. She also developed an insulin
insensitivity with a peak insulin level of 302.3 mU/ml after 60 min
and had a thyroid dysfunction. An ACTH-Test showed normal
levels. We treated the patient with growth hormone, gonadotropin-releasing hormone analogues and thyroid hormones. A
chromosomal analysis war added. Results: The chromosomal
result was 46/45 XX/X0 female. During the treatment the girl
showed moderate growing (growth rate 7.2 cm), while we
managed to stop puberty development and bone age acceleration.
Conclusion: Our patient showed a rare condition of UTS which is
not recognized by appearance. Apart from hypothyroidism, for
therapeutic considerations, short stature and precocious puberty
with mental development are relevant. Chromosomal analysis
should be mandatory in short stature or reduced prospective
height even if there are no morphological features.
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Transverse Myelitis in Turner Syndrome
Cristiane Kopaceka, Stefania Vieiraa,b, Liana Capeloa,b,
Fernanda Quadrosa, Renata Kielinga,b, Cleber Alvares Da Silvaa,b
aHospital

Da Criança Santo Antônio, Porto Alegre, Brazil;
De Ciências Da Saúde De Porto Alegre, Porto Alegre,

bUniversidade

Brazil

Background: Transverse Myelitis (TM) is an auto-immune
syndrome with neural injury to the spinal cord. The TM may be
ﬁrst clinical manifestation of Multiple Sclerosis (MS). It is known
that Turner’s Syndrome (TS) is associated to the presence of
autoimmune diseases. Case Report: A 15-year old female, began
with manifestations of loss of strength on the lower limbs evolving
rapidly with sensorial loss, tetraparesis and hemodynamic
instability, requiring intubation. Two days later she was transferred
to the intensive care unit (ICU). The patient had hypothyroidism
diagnosed at the age of 2 and TS at age of 11, and had been in use of
vitamin D and calcium carbonate, conjugated estrogen, progestogen, levothyroxine, oxandrolone and growth hormone. On
examination, she had BMI 29.5, Glasgow 15, ﬂaccid tetraplegia
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and areﬂexia. MRI showed extensive hypointense signs on T1 and
T2 on the central region of the cervical spine. She was diagnosed
with TM and received 7 cycles of plasmapheresis, pulse therapy
with methylprednisolone for 5 days followed by Rituximab with
partial improvement of the strength and weaning of vasoactive
drugs and mechanical ventilation. She was discharged from the ICU
2 months after admission, tracheostomized and bedridden. One
month later she was discharged with prednisolone and azathioprine. Conclusion: TS is associated to the presence of autoimmune
diseases (AID), though its association with TM or MS has been
rarely reported. Despite the strong association between TS and
AID is well known, the underlying immunopathogenic mechanism
remains unexplained. Recent studies have displayed that TS
patients do not show an excess of immunogenic risk markers.
This is evocative for a higher responsibility of X-chromosome
abnormalities in the development of AID. Early diagnosis and
regular screening for potential associated autoimmune conditions
are essential in the medical follow-up of TS patients.
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Tricho-Rhino-Phalangeal Syndrome Type I in a Girl
with Growth Hormone Deﬁciency
Meltem Didem Cakira, Zuhal Altintasb, Sevcan Tug Bozdoganb
aMersin Maternity and Children Hospital Pediatric Endocrinology,
Mersin, Turkey; bDepartment of Genetics, Mersin University,
Mersin, Turkey

Tricho-rhino-phalangeal syndrome Type I (TRPS I) is a rare
autosomal dominant genetic disorder clinically characterized by
craniofacial and skeletal abnormalities, associated with coneshaped epiphyses, brachydactyly and short stature. Although
patients with TRPS I present various degrees of short stature,
there are only four reports of growth hormone deﬁciency in
patients with TRPS I. We present the case of TRPS I and partial GH
deﬁciency. A 15-year-old female was referred to our clinic for short
stature. Her height was: 141 cm (K3.7 S.D.), and weight: 46 kg
(K1.1 S.D.). Physical examination showed sparse hair, protruding
ears, bulbose nose with long ﬁltrum, signiﬁcant shortening of
bilateral metacarpal and metatarsal bones. Neuromotor development was normal. She had menarche when she was 11 years old.
Biochemial and metabolic test results were normal. Thyroid
functions were normal as well. Bone age was 15 y according to
Greulich and Pyle method. X Rays revealed brachydactyly, coneshaped epiphyses, Perthes-like changes of the femoral head, coxa
plana and coxa magna. DEXA scan corrected for height age showed
Lomber spine Z score of K2,9. Growth hormone (GH) stimulation
tests showed low response after clonidine (GH peak of 6.2 ng/ml)
and levo-dopamine (GH peak of 4.1 ng/ml) administration. Sellar
MRI showed a normal size and location of the pituitary gland and
stalk. TRPS I is a rare genetic disorder characterised by typical
craniofacial and skeletal abnormalities. Short stature is a common
characteristic of TRPS patients. This is the ﬁfth report of a patient
with TRPS I showing partial GH deﬁciency.
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Project Epi Peg-Premeb. Clinical Situation of a Person
Born SGA Followed from Birth Cohort. GLOBAL
Causes and Clinical Situation of Partial Birth Cohort
and 12 Months

Pituitary Gigantism and Central Precocious Puberty
Presenting with Prognathism in a Pediatric Patient

Diez-Lopeza,b,

Sarasuaa,

Hoyoa,

Ignacio
Ainhoa
Marta del
Isabel Lorentea, Raquel Gomez de Seguraa, Dorleta Pereza,
Minerva Picona, Maria Teresa Macarullab,d, Bittor Rodriguezb,e
aOSI

Araba - Hospital Universitary of Alava - Peadiatric
Endocrinology, Vitoria - Basque Country, Spain; bBasque Country
University, Vitoria, Spain; cOSI Araba - Hospital Universitary of
Alava - Peadiatric Neonatology, Vitoria, Spain; dGrupo Nutrición y
Obesidad, Facultad de Farmacia, Universidad del, Vitoria, Spain;
eCIBERObn, Instituto de Salud Carlos III. Madrid, Vitoria, Spain

Up to 50% of children born SGA to 2 years have not made a
proper catch up (by excess or defect), with repercussions in size,
metabolic and cardiovascular disorders, DM, etc. epiPEG-PreMeb
project to study during their ﬁrst two years of life. Goals::
Establish a SGAcohort for monitoring, evaluation catch-up, and
analysis of medium-environmental and social factors. To study the
inﬂuence of these variables on clinical, laboratory and metabolic
proﬁles. Somatometry draw graphs and tables of biochemistry
normal. Create a serum bank for future biochemical and genetic
studies. Material and methods: They studied live births of
singletons in our hospital during 2012–2014, and are classiﬁed
according to EG and weight/height (Spanish Tables 2008).
Estimated N: 110 visits are made at 0, 3, 6, 9, 12, 15, 18 and 24
months, measurements, weight, height and perimeters. blood
samples analyzed and store are obtained. Results at the end of the
initial selection: SGA103 recruited in 24 months (_56, 55%).
Epidemiological data: Average age 32.2 years mother brothers
18/103 previous PEG (17%); smoking mothers during pregnancy
40/103 (38%), 4 (3–15) cigarettes/day; worker during pregnancy
67/103 (65%), of which 85% relate withO 3 hours walking/day;
drugs during pregnancy 29/103 (28%), 70% for asthma, 20%
l-thyroxine and 10% other. Pathologies associated with gestation:
54/103 (52%) (gestosis, preeclampsia, DM, thyroiditis, psychogenic stress). Childbirth: a term 67/103 (65%), eutocic 88/103
(85%). Facts children at birth: Middleweight DS K2.7 [K3.5 to
2.0], medium size DS K2.4 [K3.2 to 2.1], for sex, and EG. EBF:
77/103 (74%) during the 1st month of life. RN income or
pathology in the 1st month of life 24/103 (23%). SGAcases that
have reached 12 months of follow up 62 cases. Income over 12
months 5/62 (8%) (bronchitis). With 12 months of life have 10/62
cases (16%) no suitable catch up with P and/or T !P10, 32/62
cases (48%) catch up very fast with P and/or TO P90.
Conclusions: The age of pregnant women, their current lifestyle
(snuff, stress and work) and taking regular medication (asthma), is
causing a higher rate of SGA. In our study it notes that about
women Euskadi rate of pregnant women with SGA smokers is
higher and younger age. These children PEG require greater use of
artiﬁcial feeding, a higher rate of hospital admissions of children
with birth SGA, but later is not a disease risk population, or
bronchiolitis. However it detected since 70% of RN PEG have an
inadequate development somatosensory metric per year of life,
which may have future repercussions.
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Carla Minuttia,b, Alexandra Idrovob
aRUSH University Medical Center, Chicago, IL, USA; bJohn Stroger
Hospital of Cook County, Chicago, IL, USA

Case Report: A 13-year old male presented to a dental ofﬁce
for evaluation of prognathism. After evaluation, his dentist
referred him to pediatric endocrinology. He had no signiﬁcant
past medical history. He denied any signs or symptoms associated
with any hormonal deﬁcit or excess, as well as headaches or visual
disturbances. Denied excessive growth of hands or feet. Parents
reported that he had been having pubic and axillary hair, mild
acne, and signiﬁcant growth for the last few years. On exam, he
was found to be above the 95th centile for height (mid-parental
height around the 20th centile) and at the 90th centile for weight.
Genitalia and pubic hair were both were Tanner stage IV. Previous
growth records revealed a growth acceleration, starting at around
age 8 years old, and that he had crossed height percentiles from the
75th to above the 95th from age 8 to age 11 years old. Bone age was
read at 17 years, at a chronological age of 13 years (O3SD above
the mean). Hormonal evaluation revealed growth hormone (GH)
levels of 7.3 ng/ml (0–5.0) and IGF1 levels of 725 ng/ml (upper
limit of normal for his Tanner stage). Thyroid function tests,
morning cortisol and prolactin were normal. FSH, LH and
testosterone were late pubertal. GH suppression test was
abnormal, and conﬁrmed the suspected diagnosis of GH excess.
MRI with contrast revealed a pituitary macroadenoma. The
patient had a transsphenoidal resection of the macroadenoma. On
follow up he reported, no further mandible growth, his growth was
normal as were all his pituitary hormones. He did not need any
hormonal replacement. Post-surgical MRI showed no evidence of
residual mass. He was referred for jaw reconstruction. Discussion:
Pituitary gigantism results from persistent increased secretion of
GH and it occurs before fusion of the epiphyseal growth plates,
hence it will have an effect on stature. Clinical manifestations
include above normal growth velocity with concurrent rapid
weight gain, and occasionally growth of hands and feet, frontal
bossing and prognathism. It seems our patient had a component of
central early puberty as well (early pubertal development, elevated
puberty hormones and advanced bone age), related to his
macroadenoma, which resulted in premature epiphyseal closure.
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The Monitoring of Endocrine Functions in Children
with Rare Genetic Syndromes
Natallia Akulevicha, Yulia Makarovaa, Giulia Boikoa,b,
Anzhelika Solntsevac, Irina Khmaraa,c
aState Center for Medical Rehabilitation, Minsk, Belarus; bRegional
Children Hospital, Kaliningrade, Russia; cBelarusian State Medical
University, Minsk, Belarus
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Background: Children with rare genetic disorders may have
different endocrine problems Objective and hypotheses: To
present 4 paediatric patients (3 M, 1 F) aged 4.3 – 16.9 y.o. (mean
age 11G5.5 years) with different genetic syndromes: Pallister-Hall,
Holt-Oram, Ellis–van Creveld and Marshall. Method: Retrospective study. Results: Mean age of diagnosis was 5.3G2.7 y.o.
All children had growth hormone (GH) deﬁciency conﬁrmed by
stimulation tests. Mean age of GH treatment start was 6.5G2.2 y.o.
and treatment duration varied between 1.0 to 9.9 years (4.6G4.3
years). In all cases, good effect of GH was observed, even if child
with Holt-Oram and Marshall’s syndromes had multiple pituitary
hormone deﬁciency. Apart of GH deﬁciency, the patient with
Holt-Oram syndrome developed consecutively with age central
hypothyroidism, hypocorticism and hypogonadism and was
treated with multiple hormone replacements. The patient with
Marshall’s syndrome also had central hypothyroidism and severe
hypoglycemia before GH treatment. However, under GH
hypoglycemia disappeared; hypocorticism has not been detected.
The child with Pallister-Hall syndrome which includes hypothalamic hamartoma had normal puberty. In him, weight excess
and impaired insulin sensitivity developed during the monitoring
required metformin administration. All patients described had
hypothalamo-pituitary anomalies on MRI. Several non endocrine
manifestations have been diagnosed. Conclusion: Children with
rare genetic syndromes may have severe endocrine problems and
need careful monitoring by a multispecialist team.
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SHORT Syndrome and rhGH Treatment – Is It Useful?
Ioana Armasu, Iulia Crumpei, Ioana Vasiliu, Cristina Rusu,
Elena Braha, Irina Zetu, Daniela Raileanu, Cristina Preda,
Carmen Vulpoi
University of Medicine and Pharmacy “Gr.T Popa”, Iasi, Romania

Background: SHORT syndrome is an autosomal dominant
genetic multisystem disorder determined by PIK3R1 gene
mutations, which normally plays a role in cell signalling. SHORT
is an acronym for short stature, hyperextensibility of joints and/or
hernia, ocular depression, Rieger anomaly and teething delay. It is
a rare condition; its prevalence is unknown with only few affected
individuals and families reported worldwide. Case report: We
report a case of 4 years 2 months old girl, evaluated at the
Endocrinology Department, for short stature (heightZ87 cm,
K4.4 S.D., weightZ11 kg, normal family history) associating low
birth weight (2080 g, 39 w, !K2DS), ocular anomalies (deformed
pupil, tractioned to the superolateral nasal region), dental defects
(multiple caries, tooth fracture) and particular facies (triangular
face, prominent forehead, deep-set eyes, thin nasal alae, downturned corners of the mouth). The evaluation of the somatotropic
axis revealed GH of 0.269 ng/ml, low IGF-1Z27.1 ng/ml (NZ49–
289) with normal thyroid function. Hand-wrist X-ray showed
delayed bone age (3 years). Due to eye defects, ophthalmology
evaluation was performed and diagnosed iris atrophy suggestive
for Rieger anomaly, which together with the other phenotypic
particularities pleaded for SHORT syndrome. Unfortunately
genetic testing could not be performed due to lacking resources.
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Low birth weight (born SGA), persistent severe growth retardation, delayed bone age and low IGF1, made rhGH treatment to
be taken into consideration. Further evaluation of glucose
metabolism revealed no anomaly and brain MRI showed normal
hypothalamic-pituitary morphology. Thus the rhGH treatment
was started at a dose of 0.039 mg/kg per day, with good growth
rate 0.83 cm/month after 1 year. Conclusion: SHORT syndrome is
a rare disease and given the few cases, there is not a deﬁnite
attitude toward short stature management. To our knowledge this
would be the ﬁrst case treated with rhGH. The growth response
was good with no metabolic side effects.
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Late Diagnosis of Mixed Gonadal Dysgenesis –
Clinical and Psychological Implications
Mirela Puiua, Anamaria Bursuca, Alina Belceanua,
Georgiana Constantinescua, George Zmaua, Mihaela Antonb,
Felicia Crumpeic, Carmen Vulpoia
of Endocrinology, Iasi, Romania; bDepartment of
Endocrinology, Bacau, Romania; cDepartment of Radiology, Iasi,
Romania
aDepartment

Background: Mixed gonadal dysgenesis (MGD) is a disorder
of sex development associated with a numerical sex chromosome
abnormality. Reported genital phenotypes range from female
external genitalia or mild clitoromegaly through all stages of
ambiguous genitalia to hypospadias or a normal penis, depending
on the proportion of monosomic cells. Case presentation: 18
years old girl, with a history of hypertension, ventricular septal
defect and obesity presented with primary amenorrhoea and lack
of secondary sexual characters. Physical examination revealed:
obesity, normal stature, B1P4 pubertate development (Tanner),
normal female type external genitalia, Turner syndrome stigmata
(epicanthic folds, short 4th/5th metacarpals, hyperconvex nails,
broad chest), acanthosis nigricans and her bone age was delayed
(16 years). The genital examination identiﬁed an 8 cm vagina.
Laboratory data reveals: high FSH (49.5 mIU/ml), high LH
(17.7 mIU/ml) and low Estradiol (!5 pg/ml), normal Testosterone (0.15 ng/ml) and dyslipidemia. Abdominal and pelvic
ultrasound detected hepatic steatosis, a small uterus
(41/11/9 mm), two small hypoechogeny formations (possible
ovarian residue) and the chromosomal analysis revealed
45,X/46,XY. Psychological consultation identiﬁed generalized
anxiety disorder and female gender identity. After discussion
with the patient and her parents, the decision was made to proceed
with a diagnostic laparoscopy and bilateral gonadectomy owing to
her increased risk of malignancy and continuation of secondary
sexual maturation with hormone replacement. Discussions: Early
diagnosis of MGD is very important because a timely hormonal
therapy can avoid complications induced by hormonal imbalance:
lack of secundary sexual characters and because the increased risk
of developing malignancy gonadal tumors. Delayed diagnosis
favoured several complications like: obesity, hypertension,
dyslipidemia, hepatic steatosis, insulin resistance and last but not
least, generalized anxiety disorder.
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The Structure of Genetically Determined Types of
Short Stature in Uzbekistan According to
Retrospective Analysis
N.Sh. Ibragimova, D.A. Dalimova, M. Mirkhaidarova
Laboratory of Genomics Under the Institute of Bioorganic
Chemistry of Republic of Uzbekistan Academy of Sciences,
Tashkent, Uzbekistan

Background: Stunting in children is a heterogeneous state.
Many endocrine, somatic, genetic and chromosomal diseases are
accompanied by stunting. It can adversely affect indicators of the
ﬁnal height of the child; therefore timely diagnostics and treatment
stunting is very important. Objective and hypotheses: To carry
out a retrospective analysis of case histories of children and
adolescents with genetically determined types of short stature who
admitted a paediatric department of a clinic of Research Institute
of Endocrinologyduring 2003–2013. Method: An analysis of case
histories of children and adolescents with short stature 3–17 years
who undertook inpatient treatment in paediatric department of
RIE clinic during 2003–2013 is carried out. Results: During 2003–
2013, 642 children and adolescents with stunting and disorders of
sexual development (236 boys or 36.8% and 406 girls or 63.2%)
were hospitalised and examined; of them there were 197 children
at the age of 3–11 years (30%) and 455 adolescents aged 12–17
years (70%). Mean age of patients at diagnostics makes 12.7G3.9
years. The following structure of genetically determined types of
short stature is found: TS K57.1% (average age 13.8G3.5 years);
with multiple deﬁciency of adenohypophysis hormones (MDAH)
– 23%; the ratio between boys and girls made 1.5:1; primordial
dwarﬁsm in 5.2%; hypochondroplasia in 4.6%; Noonan syndrome
in 3.2%; Sekkel syndrome in 2.4%, Rassel-Silver syndrome in 2.1%;
PraderWilli syndrome in 1.5%; Laron syndrome in 0.9%.
Conclusion: Results of the retrospective analysis show: In
Uzbekistan the greatest percent of children and adolescents with
genetically determined types of short stature is made by patients
about TS and MDAH, in comparison with other genetic variants of
short stature - Late diagnostics and a low level of detectability of
children with genetically determined types of short stature in the
Republic.
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Evaluation of Growth Pattern in Prader-Willi
Syndrome
Sevinc Odabasi Gunes, Ayca Torel Ergur, Mehmet Katircioglu,
F. Selda Bulbul
Kirikkale University Faculty of Medicine, Kirikkale, Turkey

Background: The main reason of decrement of growth in
children with Prader-Willi Syndrome (PWS) is dysfunction of
hypothalamo-hypophseal axis (HHA) and a decrease in the
capacity of secretion of growth hormone (GH). In fact, in some
cases, GH levels are normal, so there may be other factors in the
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etiology. Objective and hypotheses: In this study, 19 months
old PWS case with growth failure is represented. Method: 13
months old male patients admitted to pediatric endocrinology. He
was born to unrelated healthy parents. When he was 8 months old,
he was diagnosed PWS His anthropometric measurements were
shown in table 1. Thyroid function tests, IGF1, IGFBP3 levels were
normal. When he was 19 months old, a decrease in height
percentile was observed. Height percentile was greater than 3
percentile. GH secretion abnormalities were evaluated by a 4-hour
sleep proﬁle. Results: GH peak levels (!15 ng/dl) and numbers
(!3 times 5 ng/dl) were low; mean density was low (!3.5 ng/dl).
Conclusion: 90% of etiology of pathological short stature in PWS
cases is due to GH deﬁciency. Cases with NSD, as in our case in
younger ages, are very rare. NSD may be a prodromal stage before
evident GH deﬁciency develops in PWS cases. There isn’t any
consensus about treatment in this stage. In fact, there are a few
opinions such as early GH treatment may normalize body fat
composition and may help reaching target height. This case is
represented to discuss the early GH treatment in PWS cases
diagnosed with NSD in younger ages.
Table 1.
Anthropometrics

13 months

19 months

Weight (kg)
Height (cm)
Height SDS
Body mass index
(kg/m2)
Bone Age (months)
IGF-1 (ng/ml)
IGFBP3 (ng/ml)

11.5 (75–90p)
77.7 (50p)
1.01
19.16

12 (25–50p)
81.5 (25–50p)
0.1
18.07

15
74.4 (0,1 SDS)
4933 (O3 SDS)

18
255 (2.3, 3 SDS)
2963 (1.28, 2 SDS)
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Prader-Willi Syndrome – Different Patients, Different
Attitude
Anamaria Bursuca, Alina Belceanua, Ioana Armasua,
Georgiana Constantinescua, Letitia Leusteana, Cristina Rusub,
Daniela Boisteanuc, Carmen Vulpoia
aDepartment of Endocrinology, University of Medicine and
Pharmacy “Gr. T. Popa” Iasi, Iasi, Romania; bDepartment of
Genetics, University of Medicine and Pharmacy “Gr. T. Popa” Iasi,
Iasi, Romania; cDepartment of Pneumology, University of Medicine
and Pharmacy “Gr. T. Popa” Iasi, Iasi, Romania

Introduction: Prader-Willi Syndrome (PWS) is a multisystemic genetic disorder caused by lack of expression of genes
on the paternally inherited chromosome 15q11.2–q13, characterized by dysmorphic features, hypotonia, mental retardation,
behavioral abnormalities, hyperphagia with progressive obesity
and endocrine dysfunctions as hypogonadism and GH deﬁciency
(GHD). Cases report: We present 3 cases: 2 females and 1 male
with speciﬁc clinical features of PWS and genetic conﬁrmation.
After the age of 1, they presented hyperfagia with rapid weight
gain. The boy had the ﬁrst endocrinological examination at the age
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of 17 years and presented epiphyseal closure, with a ﬁnal height of
159 cm (K2.7 S.D.) and moderate overweight. In spite of
conﬁrmed GHD, no treatment was initiated because of parents’
option. At the age of 10, ﬁrst girl had important obesity (C10 S.D.)
and a surprising height at C2 S.D. despite of partial GHD. With
strict diet, her weight did not excessively increase. She had low
hormones of gonadal axis and her actual height remains higher
than expected (K0.5 S.D.). Although basal GH remains low and
IGF1 at the inferior limit, the association of conﬁrmed sleep apnea
temporized the GH treatment. At the ﬁrst endocrinological
examination at the age of 6, MF presented moderate obesity
(C3 S.D.), high normal height (C2 S.D.). The conﬁrmed GHD,
with the possible aggravation of obesity, in the absence of sleep
apnea, justiﬁed the rhGH therapy. With rigorous alimentation and
constant psychological and parental support, their weight did not
excessively increase. Conclusion: GH therapy in PWS represents a
unique therapeutic challenge with varied therapeutic goals that are
not focused exclusively on increased height. GH treatment is
recommended and should be individualized for patients with PWS
in conjunction with dietary, environmental and lifestyle interventions, the major concern being aggravation of sleep apnea.
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Clinicopathological Characteristics of Papillary
Thyroid Cancer in Children With Emphasis on the
Pubertal Status and Association With BRAFV600E
Mutation
Sukran Poyrazoglu, Ruveyde Bundak, Firdevs Bas, Feyza Darendeliler
Istanbul University, Istanbul Faculty of Medicine, Pediatric
Endocrinology Unit, Istanbul, Turkey

Background: Papillary thyroid cancer (PTC) constitutes more
than 90% of the thyroid cancer in children. PTC behaves
differently in prepubertal children than in pubertal children and
between children and adults. BRAF gene activating mutations lead
to PTC by creating aberrant activation. The most common
mutation is BRAFV600E. Objective and hypotheses: To evaluate
clinicopathological characteristics of PTC patients with emphasis
on the pubertal status and investigate association of BRAFV600E
mutation with disease characteristics. Method: Medical records of
75 patients with PTC were reviewed retrospectively. BRAFV600E
mutation status was found in medical records of 56 patients.
Results: Mean age at diagnosis was 12.4G3.8 years. There was no
difference in sex, symptoms and tumor histopathology between
prepubertal and pubertal children. BRAFV600E mutation was
similar. Although prepubertal children had greater tumor size,
there was no difference in pathological evidence of tumor
aggressiveness. Lymph node and lung metastasis were more
prevalent in prepubertal children. Prepubertal children needed at a
greater frequency lateral neck dissection (PZ0.043) and more
frequently treated with second or more dose of radioactive iodine
(PZ0.048). Persistent disease or recurrence were more frequent in
prepubertal children (PZ0.02). BRAFV600E mutation was found in
14(25%) patients and was high in classic variant PTC (PZ0.024).
It was similar in girls and boys (PZ0.7), and in tumors larger than

55th Annual Meeting of the ESPE

1 cm or smaller than 1 cm (PZ0.7). Multicentrisite was high in
BRAFV600E mutation (PZ0.01) but lymphovascular invasion,
perineural invasion, thyroid capsular invasion, extrathyroidal
invasion of the tumor were similar. There was no relation between
BRAFV600E mutation and lymph node and pulmonary metastasis
at diagnosis. Conclusion: PTC is more aggressive in prepubertal
children. BRAFV600E mutation is not correlated with a more
extensive or aggressive disease. Presence of the BRAFV600E
mutation is not the cause of the differences in the biological
behaviour PTC in prepubertal and pubertal children.

P1-P885

Elevation of Serum Fibroblast Growth Factor 21 in
Congenital Hypothyroidism
Shuichi Yatsuga, Takako Sasaki, Kikumi Ushijima, Miyuki Kitamura,
Yasutoshi Kota
Kurume University School of Medicine, Kurume, Japan

Background: Fibroblast growth factor 21 (FGF21) is one of
the FGF superfamily, which regulates energy expenditure, glucose
metabolism and lipid metabolism. FGF21 elevates of glucose
uptake in peripheral tissues, and regulates body temperature in
brown adipose tissue. Objective and hypotheses: This study is
to reveal which endocrine diseases in children has elevation of
FGF21. Method: We collected blood from 253 endocrine diseases
in children, under 20-year-old, from April to December 2012 at
Kurume University Hospital. Diseases were following: idiopathic
short stature (90), GHD (20), short stature children born SGA (13),
pan-hypopituitarism (5), Graves’ disease (7), Hashimoto disease
(4), transient hyper-TSH (22), congenital hypothyroidism (CH;
50), T1DM (22), T2DM (3), 21OHD (4), central precocious
puberty (9), hypochondroplasia (2), achondroplasia (2), and
healthy control (59). FGF21 was measured by ELISA (BioVendor,
Czech). Kruskal-Wallis test was used for statistical analysis.
Results: Only CH had signiﬁcantly elevated FGF21 compared to
control. Elevation of thyroid hormone increases FGF21 via THb
receptor and/or PPARa. This result implicated that administration
of levothyroxine may be overdosed in CH. This study replicated
previous literatures, in that T1DM had decreased FGF21, T2DM
had increased FGF21, and growth was not related to FGF21.
Conclusion: CH had elevated FGF21, indicating that levothyroxine may be overdosed in CH. FGF21 may be a new biomarker for
optimal levothyroxine dose in CH.

P1-P886

Evaluation of Epicardial AdiposeTissue Thickness in
Children Detected Subclinical Hypothyroidism
Gaye Aşık, Ayça Törel Ergür, Cihat Şanlı
Faculty of Medicine, Kırıkkale University, Kırıkkale, Turkey

Background: Childhood overt hypothyroidism is a chronic
disease that affect many system adversely and requires treatment.
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Table 1.
Age
Sex. Puberty
(Prepubertal/
pubertal)
Weight
Height
BMI
TSH
sT4
sT3
EFT

SH

Control Group

P value

8.28G4.75
F:11 M:14 16/9

8.69G3.9
F:10 M:15 17/8

PO0.05
PO0.05

25–50 percentile
25–50 percentile
25–50 percentile
5.7G1.59
1.27G0.18
4.4G0.62
4.16G0.8

50 percentile
25–50 percentile
50 percentile
3.7G0.5
1.4G0.21
4.1G0.49
2.04G1.1

PO0.05
PO0.05
PO0.05
P!0.05
PO0.05
PO0.05
P!0.05

However, subclinical hypothyroidism (SH),deﬁned obvious cases,
impacts on other systems are unknown and there is no common
approach to be treated. Moreover, SH may continue for many
years, before they become overt hypothyroidism. Cardiovascular
system (CVS) is one of the host system, which hypothyroidism
adversely affects. Epicardial adipose tissue thickness (EAT) is
known to be an important marker in terms of the cardiovascular
risks. We aimed to determine the effects on CVS of subclinical
hypothyroidism. Method: The study included were 25 patients
with SH and 25 healthy children. SH was determined according to
slightly higher TSH than the upper limit (4.2 M/l),normal free T4
and T3 levels. EAT was determined by transthoracic echocardiographic measurements in millimeters, in pediatric cardiology
clinic. Results: Anthropometric measurements of all cases,
thyroid function tests and EAT values are shown table 1. Epicardial
fat thickness was signiﬁcantly higher in SH children, than the
children without thyroid dysfunction. Conclusion: This study
suggests that subclinical hypothyroidism effects adversly the
cardiovascular system in children before hypothyroidism become
overt. In future this data may be marker at the begining of LT4
treatment in SH with children.

thyroid autoantibodies. Objective and hypotheses: To investigate, whether children and adolescents with Hashimoto’s
Thyroiditis (HT) lacking acute clinical manifestation of SREAT
show electroencephalogram (EEG) alterations, and to compare
EEGs of HT patients with those of healthy subjects. Method:
EEGs were performed in 31 patients with HT recruited via our
paediatric-endocrine clinics and in 28 healthy controls matched
for age and gender. Antibodies against thyroperoxidase and
thyroglobulin were determined in all subjects. TSH and fT4 in HT
were analysed in patients only. Results: Mean age of HT patients
was 14.9 years (range 8.0–18.0 years), mean age of controls 14.3 years
(range 10.0–18.0 years), without signiﬁcant difference. The patients’
fT4 values were all within the age-appropriate normal range. 19
patients had normal TSH values, while 7 had values marginally
above, and 5 slightly below the normal range. No thyroid antibodies
could be detected in control subjects. 8 out of 31 EEGs in the HT
patient and 1 out of 28 EEGs in the control group were found to be
abnormal (P!0.05, Fisher’s exact test). While EEG abnormalities
such as photoparoxysmal response, focal sharp waves, and bilateral
synchronous spike-waves, differed not between the two groups, HT
patients showed signiﬁcantly more often a mild to moderate
background slowing than controls (P!0.05, Fisher’s exact test).
Conclusion: Children/adolescents with HT without clinical signs of
SREAT present more often with EEG abnormalities compared
healthy controls. This could indicate a cerebral concurring in
Hashimoto’s thyroiditis. We speculate that those alterations might
lead to SREAT as the maximal manifestation. Consequently, we
suggest regular EEG checks in patients with HT.

P1-P888

“Semi-Hot” Thyroid Nodules Associated with GNAS
Mutations in Three Adolescents
Anne Sophie Lamberta, Danielle Rodriguea, Jean François Papinb,
Agnès Linglarta, Pierre Bougnèresa
aPediatric

P1-P887

EEG Alterations are Common in Hashimoto’s
Thyroiditis
Claudia Boettchera, Burkhard Brosigb, Henriette Windhausc,
Clemens Kamratha, Stefan A. Wudya, Andreas Hahnc
aJustus Liebig University, Centre of Child and Adolescent Medicine,
Paediatric Endocrinology & Diabetology, Giessen, Hessen,
Germany; bJustus Liebig University, Centre of Child and Adolescent
Medicine, Psychoanalytic Family Therapy, Giessen, Hessen,
Germany; cJustus Liebig University, Centre of Child and Adolescent
Medicine, Department of Child Neurology, Giessen, Hessen,
Germany

Background: Steroid responsive encephalopathy with autoimmune thyroiditis (SREAT) is a clinically and electrographically
heterogeneous steroid-responsive encephalopathy associated with
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Endocrinology, Bicêtre, France; bORL, Bicêtre, France

Background: Hot thyroid nodules are uncommon in children
and adolescents. Hyperfunctioning adenoma do not always
produce hyperthyroidism, but can precede the apparition of a
truly toxic adenoma. Autonomous adenoma can be associated
with mutations of TSH-R and some mutations of GNAS.
Patients: Patient 1 presented mild clinical hyperthyroidism.
Patients 2 and 3 were asymptomatic and had clinical euthyroidism.
Examination revealed a unique isolated thyroid nodule in the 3
patients (30.5, 30, 31 cm diameter). Café-au-lait spots were present
in Patient 1. TSH was undetectable. FT3 was 7. 10. 13 pmol/l
(N!6.5). FT4 was 18, 18.3, 18.5 pmol/l (N 12–16). Ultrasonography showed encapsulated nodules with increased vascularity in
all 3 patients. Radionuclide scintigraphy showed hyperfunctioning
nodules with absent uptake in the surrounding tissues in 2/3 and
decreased uptake in 1/3. Partial thyroidectomy was performed in
3/3 patients. Molecular examination revealed GNAS mutations in
the 3 patients. Postoperative period was uneventful. Conclusion:
Mild hyperthyroidism or thyroid palpation in asymptomatic
patients can reveal hyperfunctioning nodules as the seemingly
unique manifestation of GNAS mutations.
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Evaluation of Body Composition via Bioelectrical
Impedance Analysis in Children with Subclinical
Hypothyroidism and Effect of LT4 Treatment;
Follow-up Results
Sevinc Odabasi Gunesa, Ayca Torel Ergura, Fatma Nisanci Kilincb
aKirikkale
bKirikkale

University Faculty of Medicine, Kirikkale, Turkey;
University Faculty of Health Sciences, Kirikkale, Turkey

Background: It’s well known that overt hypothyroidism leads
to weight and body fat content increase but there is limited data in
the literature about the effect of subclinical hypothyroidism (SH)
on body composition parameters. Objective and hypotheses: In
our previous study body composition parameters were evaluated
in patients with SH and it was concluded that trunk fat mass was
increased in SH patients before any alterations in basal metabolism
rate occur. In this study we aimed to assess the body composition
via bioelectrical impedance analysis (BIA) in SH patients and
determine the effect of LT4 treatment on body composition
parameters. Method: Twenty patients diagnosed with subclinical
hypothyroidism in-between 5–13 years were involved in the study.
All the patients were evaluated with BIA (Tanita MC-780MA)
before LT4 treatment and on the 6th month of LT4 treatment. The
evaluated body composition parameters were as follows: weight,
height, body mass index (BMI), body fat (%), trunk fat mass
(TFM) (kg, %), fat-free mass (FFM) (kg, %), trunk fat-free mass
(TFFM) (kg), trunk muscle mass (TMM) (kg), and total body ﬂuid
(TBF) (kg,%). Results: Mean age of the patients was 8.17G2.73
years. TFFM (before treatment 13.13 kgG4.23 kg, after treatment
14.09 kgG4.66 kg; PZ0.000) and TMM (before treatment
12.30 kgG4.05 kg, after treatment 13.20 kgG4.5 kg; PZ0.000)
were increased after LT4 treatment and found statistically
signiﬁcant. Conclusion: According data shows that after LT4
treatment, TFFM and TMM of the patients were increased, which
shows the positive metabolic effect of correction of subclinical
hypothyroidism. Identiﬁcation of metabolic alterations in early
stages of thyroid disease and correct intervention is important for
prevention of obesity in these cases.

These include biosynthetic defects and developmental and
morphological abnormalities. Objective: Describe the Scottish
experience of genetic testing in CH. Method: Retrospective study
over 37 years up to March 2016. Patients were selected on the basis
of imaging ﬁndings or strong family history of CH. Results: From
970 infants referred by Scottish neonatal screening, 649 cases of
permanent CH were identiﬁed. DNA was analysed in 66 cases of
suspected dyshormonogenesis. Mutations or variants were found
in 28 patients (43.8%; M:F 12:16) 4/28 cases (14.3%) had
congenital cardiac abnormalities, two associated with Down’s
syndrome; one PAX8, one TSH receptor gene (TSHR). 18/28
(64.3%) had ﬁrst degree relative with thyroid disease with an
incidence of 54% compared with only 27% in patients with no
detected mutation. Among patients with mutations there are ﬁve
kindreds accounting for 11/26 individual patients. There were two
additional cases of familial dysgenesis (one aplasia and one
ectopia), 0.3% of all permanent CH. Mutations were identiﬁed in
Thyroglobulin gene (Tg) nZ10 (36%), thyroperoxidase gene
(TPO) nZ8 (29%), 4 in TSHR (14%) and in PAX8 (2;7%), and
THOX2 (2;7%) genes. Two patients (7%) had TPO sequence
variants, one with heterozygous Tg gene mutation. No signiﬁcant
difference was found between biochemical results at assessment for
infants with TPO and Tg gene mutations; the median (range) TSH
and fT4 values were 100 (21.9–385) vs 150 (7.17–401) mU/L and
5.45 (1.8–15.8) vs 7.45 (3.8–11.6) pmol/L and quantitative Tg
160(!2.0–2993) vs 5 (!2.0–3977) mg/L respectively. On
ultrasound, where available, patients with TPO mutation had
normal or small glands whereas 80% of Tg gene mutations had
remarkably large glands. All but two had permanent hypothyroidism one had TSHR and the other had TPO. Conclusion: Thyroid
test results don’t appear to be helpful for selecting patients for
genetic analysis nor for targeting mutation analysis. However
thyroid imaging could be useful for targeting mutation analysis as
patients with Tg mutation had markedly large glands.

P1-P891

Newborn Screening Program for Congenital
Hypothyroidism: Eighteen Years of Experience in
Buenos Aires Province, Argentina
Verónica Gonzáleza, Mariela Espósitoa, Laura Vitalea, Analia Morina,
Victoria Fasanoa, Jorgelina Pattina, Ferrari Celiaa, Dietz Marielab,
Borrajo Gustavob, Santucci Zulmaa, Balbi Vivianaa

P1-P890

The Molecular Causes of Congenital Hypothyroidism:
The Scottish experience
Mariam Kourimea,b, Jeremy Jonesc, Aisha Ansarid, Therese Bradleyd,
Avril Masonc, Guftar Shaikhc
aAbderrahim Harouchi University Hospital, Hassan II University,
Casablanca, Morocco; bUniversity of Glasgow, Glasgow, UK;
cEndocrine Department, Royal Hospital for Children, Glasgow,
Glasgow, UK; dClinical Genetics Department Laboratory Services,
Queen Elisabeth University Hospital, Glasgow, Glasgow, UK

Background: Inherited forms of congenital hypothyroidism
(CH) account for approximately one quarter of all causes of CH.
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aSSM Ludovica, La Plata, Argentina; bFundación Bioquı́mica
Argentina, La Plata, Argentina

Background: Newborn (NB) screening programs show a wide
variation in congenital hypothyroidism (CH) incidence along the
years. Objective and hypotheses: To describe CH incidence,
etiology, associated malformations and Down Syndrome (DS) in
children detected by our NB Screening Program. To search
differences between permanent CH (PCH) and transient forms
(TCH). Method: We analyzed NB with positive screening results
referred between April 1995 and December 2013. Two periods
were analyzed: 1995–2004 (P1) and 2005–2013 (P2).CH was
conﬁrmed with TSHR25 uUI/ml and T4!10 mg/dl. Incidence,
etiology, associated malformations and DS were described. At three
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years of age, children were reevaluated to distinguish between
PCH and TCH. Sex; delivery; birth weight; age, TSH, T4,
levotiroxine dose (LTd) at start; and LTd at reevaluation were
compared between PCH and TCH patients with eutopic thyroid
gland. Student’s and Mann Whitney tests were used for continuous
variables and Kruskal Wallis test for comparison between groups.
Results: Of 2.889.819 NB, 1331 were conﬁrmed (F:M, 2:1) and
treated with a mean LTd of 12.43G2.12 mg/kg/day. Median age at
diagnosis was 18 (14–26) days. Incidence was 1:2.171 (P1Z
1:2.425, P2Z1:1.969). Twenty-three children had DS. Fifty-six
children (3.45%) showed associated malformations. Of the total
group, 675 children were reevaluated. Thirty-one (4.6%) had TCH
and 644 (95.4%) had PCH. Etiologies of PCH forms were:
athyreosis 161 (25.0%), ectopic disgenetic gland 368 (57.1%),
eutopic disgenetic gland 14 (2.2%), and eutopic thyroid gland
101(15.7%). Patients with eutopic thyroid gland (nZ132) showed
TCH forms in 31 (23.5%) cases. LTd was the only variable that
showed signiﬁcant differences between PCH and TCH patients
with eutopic thyroid gland (P!0.0001). Conclusion: Last
years’CH incidence has increased in this program. Associated
malformations were found in 3.45% of these CH patients.
Transient forms showed a low frequency. Patients who required
lower LTd at reevaluation were likely to have TCH forms.

3.34 kg), BW !2500 g (30.3 vs 9.2%) gestation (36.5 vs 39.6 weeks),
gestation !30 weeks (12.9 vs 0.5%), “sickness” (35.6 vs 7.1%), and
presence of CM (20.7 vs 5.7%). Median capillary TSH (37.0 vs
167.5 mU/l), need for 2nd capillary sample (50 vs 12%), mean initial
venous fT4 (15.15 vs 6.6 pmol/l) and TSH (12.5 vs 102 mU/l) were
all signiﬁcantly different (PZ!0.001). Speciﬁc aetiology in the 208
transient infants was found in a minority only and included
blocking maternal antibodies (3), maternal carbimazole (1), Pendrin
(1) and TSH receptor heterozygosity (1) and Down syndrome (12 cf
6 with true CH). The incidence of transient TSH elevation was 6.6
and 5.1/year between 1982–2004 and 2005–15. Of 43 transient cases
with CM, 19 involved the digestive system/abdominal wall of which
15 were born % 2004 when iodine antisepsis was largely
discontinued in Scottish newborn units. Conclusion: Infants with
low BW, extreme prematurity, sickness, additional malformations,
Down syndrome and modest capillary/venous TSH elevation are
particularly likely to have transient thyroid dysfunction and merit
careful re-evaluation at R 3 years of age. Trends in transient TSH
elevation will be inﬂuenced by decreases in capillary TSH cut-off,
reduced iodine antisepsis usage, and the currently unknown dietary
iodine status in mothers.

P1-P893

P1-P892

Transient TSH Elevation in Infants Referred on
Newborn Screening – Features, Prevalence and
Trends
Yasmine Ouarezkia, Jeremy Jonesb, Moira Fitchc, Guftar Shaikhb,
Malcolm Donaldsond
aEtablissement Public Hospitalier HASSEN BADI, El-Harrach,
Algiers, Algeria; bRoyal Hospital for Children, Govan Road,
Glasgow, UK; cNewborn Screening Laboratory, Queen Elizabeth
University Hospital, Glasgow, UK; dSection of Child Health,
Glasgow University School of Medicine, Glasgow, UK

Background: Up to 20% of infants referred on newborn
congenital hypothyroidism (CH) screening are subsequently shown
to have transient TSH elevation rather than permanent CH. Correct
identiﬁcation of such cases is important to avoid prolonged treatment
with thyroxine and unnecessary clinic attendance. Objective: To
determine the prevalence, trends and proﬁle of infants with
transient TSH elevation referred between August 1979 and
December 2015 by the Scottish Newborn Programme. Method:
Analysis of infants referred during the study period with
initial/repeat capillary TSH R50/R25 mU/l (1979–82);
R40/R15 (1982–89); R40/R10 (1989–2002); R25/R8 (2002–
15) in whom venous thyroid function tests became normal off
thyroxine. Details of gestation, birthweight (BW), “sickness” and
extra-thyroidal congenital malformations (CM) were recorded.
Results: Of 2,202,191 newborns screened, 936 were referred by the
screening laboratory including 630 (68.9%) with deﬁnite CH; and
208 (22.8%) with transient TSH elevation. The transient group
differed from the true CH group in terms of mean BW (2.68 vs
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Resolution of Hepatic Hemangiomas and
Consumptive Hypothyroidism in an Infant Treated
with Propranolol and Levothyroxine
Victoria Campbella, Rachel Beckettb, Noina Abidb, Susannah Hoeya
aDepartment

of Dermatology, Royal Victoria Hospital, Belfast, UK;
Endocrine and Growth Department, Royal Belfast
Hospital for Sick Children, Belfast, UK
bPaediatric

Infantile hepatic hemangiomas (IHH) particularly the diffuse
subtype, can in severe cases be associated with hepatic and cardiac
failure, compartment syndrome, and consumptive hypothyroidism. Early recognition and treatment of these pathologies is
paramount in order to minimise the risk of longterm sequelae.
Thyroid hormones are crucial for growth and neurodevelopment,
with three to ﬁve IQ points lost for each month hypothyroidism
remains untreated in the ﬁrst year of life. This developmentally
sensitive period parallels the proliferative phase of hemangiomas,
and highlights a window of opportunity to screen for, and
aggressively treat hypothyroidism in the context of diffuse IHH.
We report a female twin conceived through in-vitro fertilization who
presented aged eight weeks with systemic compromise and
hepatomegaly in the absence of large or obvious cutaneous infantile
hemangiomas (IH). Abdominal ultrasound showed innumerable
hypoechoic nodules and increased vascularity within the liver,
conﬁrmed on CT and MRI. AFP was markedly elevated with
associated derangement of her LFTs and coagulation proﬁle.
Findings were consistent with a diagnosis of diffuse infantile hepatic
hemangiomatosis. Subsequent to this, assessment of her thyroid
function conﬁrmed consumptive hypothyroidism. She was promptly
treated with oral propranolol at an initial dose of 1 mg/kg once daily
in two divided doses, escalated to 2 mg/kg after ﬁve days. Treatment
was well tolerated, with no adverse effects. At the same time,
levothyroxine 9.6 micrograms/kg/day was commenced, with rapid
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improvement in her clinical parameters. This case reiterates the
importance of investigating for consumptive hypothyroidism in an
infant diagnosed with IHH, particularly when there is systemic
compromise. Consultation with endocrinology for specialist
management is imperative if growth and intellectual retardation
are to be prevented. In accordance with a growing body of evidence,
we advocate propranolol as a single ﬁrst line treatment for IHH,
supported by thyroid replacement when appropriate.

P1-P895

Thyroid Cancer is the Most Frequent Secondary
Solid Tumour Following Allogeneic Stem Cell
Transplantation in Childhood – A Single Centre
Experience
Marta Snajderovaa,b, Petra Keslovab,c, Petr Sedlacekb,c,
Renata Formankovab,c, Petr Rihab,c, Jan Staryb,c
aDepartment
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Comprehensive Analysis of Seven Toll-Like Receptor
Genes Including 15 Single-Nucleotide Polymorphisms
with Autoimmune Thyroid Disease in Korean Children
Won Kyoung Choa, Jung-Pil Jangb, Moon Bae Ahna, Min Ho Junga,
Tai-Gyu Kimb,c, Byung-Kyu Suha, Shin Hee Kima, Kyoung Soon Choa,
So Hyun Parka
aDepartment

of Pediatrics, College of Medicine, The Catholic
University of Korea, Seoul, Republic of Korea; bDepartment of
Microbiology, College of Medicine, The Catholic University of
Korea, Seoul, Republic of Korea; cHematopoietic Stem Cell Bank,
College of Medicine, The Catholic University of Korea, Seoul,
Republic of Korea

Background: The Toll-like receptors (TLRs) are germlineencoded receptors that play an essential role in initiating the
immune response against pathogens. Objective and
hypotheses: In this study, we assess the association of TLR
polymorphism with autoimmune thyroid disease (AITD) in
Korean children. Method: Seven Toll-like receptor genes (TLR-1,
-2, -3, -4, -5, -6, -9) including 15 single-nucleotide polymorphisms
were analyzed on 104 Korean children with AITD [Hashimoto 0 s
disease (HD)Z40, Graves 0 disease (GD)Z60 (thyroid-associated
ophthalmopathy (TAO)Z29, non-TAOZ31)] and 192 healthy
individuals. Results: In total AITD, the frequencies of these alleles
had no statistical difference with controls. In HD, the frequencies
of the TLR3 rs3775296 AA genotype (ORZ3.45, P!0.022) was
higher, whereas the TLR3 rs3775296 C allele (ORZ0.29,
cP!0.044) showed lower frequencies than in the healthy controls.
In GD, the frequencies of the TLR4 rs1927911 CC genotype
(ORZ2.18, cP!0.027) was higher, whereas the TLR4 rs1927911
CT genotype (ORZ0.48, P!0.018) and TLR4 rs1927911 T allele
(ORZ0.46, cP!0.018) showed lower frequencies than in the
healthy controls. Between HD and GD, the frequencies of the
TLR4 rs1927911 CC genotype in HD (ORZ0.37, cP!0.048) was
lower, whereas TLR4 rs1927911 CT genotype in HD (ORZ2.63,
P!0.017) and TLR4 rs1927911 T allele in HD (ORZ2.72,
cP!0.032) showed higher frequencies than GD. In TAO, the
frequencies of the TLR4 rs1927911 CC genotype (ORZ2.31,
P!0.029) was higher, whereas TLR4 rs1927911 T allele
(ORZ0.43, P!0.029) showed lower frequencies than in the
healthy controls. Between TAO and non-TAO, the frequencies of
the TLR9 rs 187084 CC genotype in non-TAO (ORZ5.52,
P!0.028) was higher, whereas TLR9 rs 187084 T allele in nonTAO (ORZ0.18, P!0.028) was lower than TAO. Conclusion:
Our results suggest that TLR-3,-4 and -9 gene polymorphisms may
contribute to the pathogenesis of AITD and TAO.
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of Paediatrics, 2nd Faculty of Medicine, Charles
University, Prague, Czech Republic; bUniversity Hospital Motol,
Prague, Czech Republic; cDepartment of Paediatric Haematology
and Oncology, 2nd Faculty of Medicine, Charles University, Prague,
Czech Republic

Backgroud: Allogeneic haematopoietic stem cell transplantation (HSCT) is a potentially curative therapy for a variety
of malignant and non-malignant disorders. With improved
outcomes, increasing attention has been drawn to late complications in long-term survivors. Secondary cancer belongs to the
most serious complications. Objective: Occurrence of secondary
solid tumours at HSCT Unit, University Hospital Prague- Motol
was analysed. Methods: We evaluated data on clinical and
laboratory follow-up (including fT4, TSH, thyroid antibodies,
thyroid function and ultrasound imaging) in 499 patients (315 M,
184 F) who underwent allogeneic HSCT during childhood
between 1989 to 2014. Results: Secondary solid tumours were
diagnosed in 16 patients (3.2%) at median time 11.4 (range 5.4–
17.8) years after HSCT (thyroid carcinoma nZ8, carcinoma of
oral cavity nZ3, malignant schwannoma nZ2, melanoma nZ1,
peritoneal mesothelioma nZ1, breast cancer nZ1). 15 out of 16
patients (93.8%) had total body irradiation (TBI) 12–14.4 Gy as a
part of conditioning regimen. All patients underwent surgery
and/or chemo-radiotherapy and are alive. Papillary carcinoma (in
all cases micronodular, T1 or T2 stage) was found in all 8 patients
(5F, 3M) (50% of all with secondary solid tumour) at median time
10.8 years (range 5.4–17.0) after HSCT. Three of them were
previously treated with thyroxine for autoimmune thyroid disease,
one for hypothyroidism and another one for nodular goitre. All
but one had HSCT for malignant disease, and 7/8 had TBI.
Conclusions: The incidence and number of complications
following allogeneic HSCT in childhood are increasing within time
and thyroid cancer was the most frequent secondary solid tumour
detected. The early diagnosis is one of the key tasks of long–life
multidisciplinary post-transplant care including regular ultrasound
evaluation of thyroid gland and neck especially more than 5 years
after HSCTand namely after TBI. Supported by MHCZ for conceptual
development 00064203 University Hospital Motol.
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Iodide Transport Defect: Identiﬁcation of a Novel
Mutation in the Carboxy-terminus of the Sodium/
iodide Symporter in a Pediatric Patient with
Congenital Hypothyroidism
Juan Pablo Nicolaa, Mariano Martina, Malvina Signorinob,
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aDepartamento

de Bioquı́mica Clı́nica, Centro de Investigaciones en
Bioquı́mica Clı́nica e Inmunologı́a - Consejo Nacional de
Investigaciones Cientı́ﬁcas y Técnicas (CIBICI-CONICET), Facultad
de Ciencias Qu, Cordoba, Argentina; bPrograma Provincial de
Pesquisa Neonatal. Hospital de Niños de la Santı́sima Trinidad de
Córdoba, Cordoba, Argentina

Iodide (IK) transport defect (ITD) is an autosomal recessive
disorder caused by the inability of the thyroid follicular cell to actively
accumulate iodide. Active IK accumulation is mediated by the
NaC/IK symporter (NIS), an integral plasma membrane glycoprotein located on the basolateral surface of thyrocytes. The
diagnostic criteria for ITD include a variable degree of hypothyroidism and goiter, low to absent thyroid radioiodide uptake, and low IK
saliva-to-serum ratio. Here, we aimed to evaluate mutations in the
gene encoding NIS in pediatric patient suspected of ITD on the basis
of severely reduced 99mTcO-4 accumulation in a eutopic thyroid gland.
The index patient showed abnormally high TSH level during
neonatal screening (64 mIU/ml). Diagnostic conﬁrmation of congenital hypothyroidism was achieved by measuring serum TSH
203 mIU/ml, FT4 1.6 ng/dl, T4 8.7 mg/dl, and T3 121 ng/dl.
Ultrasound showed a normal-sized gland. The analysis of the gene
encoding NIS revealed a previously unidentiﬁed homozygous GOA
transition at nucleotide C1682 in exon 14 (c.1682GOA) resulting in
a glutamic acid instead of a glycine at position 561 located in the
intracellular carboxy terminus of the protein. Surprisingly, functional
analysis revealed that Cos-7 cells—that do not express endogenous
NIS—transfected with G561E NIS displayed 125IK uptake levels
similar to those of cells expressing WT NIS. Flow cytometry analysis
showed that the levels of G561E NIS at the plasma membrane were
similar to those of WT NIS. Although the mechanism by which
G561E mutation impairs NIS activity is currently unknown, we
hypothesized that the negative charge of the Glu residue may
interfere the recognition of the dileucine-like sorting motif (L562L563)
located in NIS carboxy-terminus by adaptor proteins thus affecting
NIS plasma membrane sorting in polarized epithelial cells. Further
evaluation of G561E NIS in polarized cells is likely to provide novel
evidence regarding NIS targeting to the plasma membrane.

Background: Since the initiation of neonatal screening
programs for Congenital Hypothyroidism (CH) in the 1970’s, a
gradual decrease of TSH cut-off limits has been observed
worldwide. Nevertheless, lack of universal consensus has led to
wide variation of cut-off limits and LT4 therapy criteria among
screening programs, even within the same country. The Greek
neonatal CH screening program is carried out by a single
laboratory that uses one of the lowest cut-off limits worldwide.
Objective and hypotheses: To assess the effect of using a TSH
cut-off limit of 6 mU/L in Guthrie cards. Method: The data of CH
neonates born in 2009 were reviewed. At study initiation, all
children were at least 6 years old and, therefore, characterization of
CH as permanent or transient could be considered reliable.
Results: From a total of 120.852 newborns screened for CH in
2009, LT4 treatment was initiated in 324 (w1 in 10 recalled). Data
from 224 patients were available for analysis. Patients were divided
in three groups according to the Guthrie card’s TSH value: !10,
10–30 and O30 mIU/L (67%, 19% and 14% of total). CH proved
transient in 41.5% (girls 35.6% and boys 45.5%), 35.7% (girls 42%
and boys 28%) and 9.7% (girls 5% and boys 18%), respectively. We
emphasize that 92% of patients in the !10 mU/L group, started
LT4 treatment according to the latest ESPE criteria. Conclusion:
Use of a TSH cut-off limit of 6 mU/L in the CH screening program
identiﬁes milder but mostly permanent CH cases. If the screening
program does not identify neonates with TSH levels between
6–10 mU/L in Guthrie cards, a substantial number of patients who
fulﬁll the ESPE criteria for LT4-initiation will not be uncovered.
Hence, the use of such low cut-off limits proves valuable with
respect to the diagnosis and treatment of CH.

P1-P898

Do Different Initial Doses of L-T4 within the Range of
10-15 mcg/kg/day Inﬂuence Neurodevelopment
during the First Two Years of Life in Children with
Congenital Hypothyroidism?
Andrea Espositoa, Carmela Bravaccioa, Dario Bruzzeseb,
Alessandra Cassioc, Roberto Gastaldid, Alessandro Mussae,
Elena Peronif, Miriam Polizzia, Maria Cristina Vigonef, Malgorzata
Gabriela Wasniewskag, Giovanna Weberf, Mariacarolina Salernoa
aDepartment
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Congenital Hypothyroidism: The Use of a TSH Cut-off
Limit of 6mU/L and the ESPE Criteria for LT4
Treatment Leads to the Diagnosis of Mild but mostly
Permanent Forms of Hypothyroidism
Anna Gikab, Alexandra Iliadia,b, Dimitris Platisb, Vasiliki Gioglib,
Jessica Arditia, Flora Tziﬁa, Taxiarchis Kyrimisa, Ioannis Vasilakisa,
George Chrousosa, Panagiotis Girginoudisb, Christina KanakaGantenbeina, Antonis Voutetakisa
aFirst

Department of Pediatrics, University of Athens, School of
Medicine, “Aghia Sophia” Children’s Hospital, Athens, Greece;
bDepartment of Biochemical Laboratories, Institute of Child Health,
Athens, Greece
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of Translational Medical Sciences, University of Naples
Federico II, Naples, Italy; bDepartment of Public Health, University
Federico II of Naples, Naples, Italy; cPediatric Department,
Sant’Orsola-Malpighi Hospital, University of Bologna, Bologna,
Italy; dDepartment of Pediatrics, Istituto Giannina Gaslini, Genoa,
Italy; eDepartment of Pediatrics and Public Health, Regina
Margherita Children’s Hospital, University of Turin, Turin, Italy;
fDepartment of Pediatrics, Vita-Salute San Raffaele University,
IRCCS San Raffaele Hospital, Milan, Italy; gDepartment of
Pediatrics, University of Messina, Messina, Italy

Background: The initial L-T4 dose currently recommended in
the treatment of congenital hypothyroidism (CH) is 10–15 mcg/kg
per day. Objective and hypotheses: We designed a multicenter
randomized trial to evaluate the effects of different starting doses of
L-T4 within the range 10–15 mcg/kg per day on neurocognitive
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Table 1. Neurodevelopmental and growth outcomes in CH
children at 24 months
Global Developmental
Quotient
Locomotor Subscale
Personal-social Subscale
Language Subscale
Eye-hand coordination
Subscale
Performance Subscale
Length SDS
Weight SDS

Group A

Group B

P

112.6G22.0

112.1G22.6

Ns

111.8G22.1
99.7G21.9
91.2G20.7
105.6G12.7

98.7G23.1
91.7G20.4
87.7G21.7
104.5G14.6

Ns
Ns
Ns
Ns

107.5G10.5
0.18G0.94
0.11G1.28

104.8G13.0
0.54G0.98
0.28G1.08

Ns
Ns
Ns

development 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 mcg/kg per day (group A) or 12.6–15 mcg/kg per day
(group B). All patients underwent clinical examination and FT4
and TSH measurement periodically during the ﬁrst two years of
life. At the age of 12 and 24 months they underwent Grifﬁths
Mental Development Scales to evaluate cognitive development.
Results: Growth during the ﬁrst two years of life was comparable in the
two groups of patients. Neurodevelopmental evaluation showed no
signiﬁcant differences in Global and Subscales Quotients between the two
groups both at 12 and at 24 months of age Table 1. Conclusion: Different
initial doses of L-T4 within the range of 10–15 mcg/kg per day are not
associated with differences in neurodevelopment and growth during the
ﬁrst two years of life in CH patients.

P1-P899

Clinical and Histopathologic Features and Follow-up
of Paediatric Patients with Papillary Thyroid Cancer:
A 10 Years Experience
Roberto de Jesús Zuart Ruiz, Carlos Alberto Serrano Bello,
Jorge Cortés Sauza, Patricia Medina Bravo
Federico Gomez Children’s Hospital of Mexico, Mexico City, Mexico

Background: The incidence of paediatric papillary thyroid
cancer (PTC) is increasing. Objective and hypotheses: To
describe the clinical and histopathologic features at diagnosis, and
follow-up of paediatric patients with PTC at Children’s Hospital of
Mexico in a 10 years period. Method: Comparative longitudinal
study. We included 22 paediatric patients with histopathologic
diagnosis of PTC between 2004–2014, divided into risk groups
according to AJCC TNM classiﬁcation system. Descriptive
statistics were performed, Student’s t test or Mann-Whitney U
test for independent samples, Fisher’s exact test to compare
frequencies and Kaplan Meier estimator for disease free survival.
Results: The 72.7% (nZ16) were feminine; the average age at
diagnosis was 11.68G3.09 years. The median time from onset of
symptoms was 4 (0–60) months, TSH 2.45 (0.6–15.2) mUI/mL,
FT4 1.15 (0.9–2.0) ng/dL. At diagnosis, the 100% (nZ22) had
increased volume in neck, 18.2% (nZ4) symptoms of dysthyroidism, positive antibodies in 31.8% (nZ7) for anti-TPO, 36.3%
(nZ8) for anti-Tg. The 50% (nZ11) had a positive FNAB for
malignancy. The 63.4% (nZ14) were high risk and 13.6% (nZ3)
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had pulmonary metastases at diagnosis. The main postsurgical
complication was hypoparathyroidism in 36.3% (nZ8). Persistent
disease was observed in the 50% (8/16) at 1 year, 25% (2/8) at 3
years; 10% (1/10) had recurrence at 2 years. No differences were
found among groups in the persistence (PZ0.21) or recurrence
(PZ0.60). Disease-free survival was observed in 50% of the
patients at 16 months, 13% at 30 months and no differences were
found by risk group (PZ0.77), gender (PZ0.19) or presence of
lymph node metastasis (PZ0.77). Conclusion: In our series of
patients, clinical features at diagnosis were similar to those
described in the literature. In our study, the high-risk group had a
higher frequency of persistence of disease at 3 years, different to
reported in other series of patients.

P1-P900

Meta-analysis of Children with Multiple Endocrine
Neoplasia (MEN) Type 2A from 1995-2014: Impact of
RET Mutation Screening on Age at Thyroidectomy
and Frequency of Metastatic Disease
Marie-Anne Burckhardta,b, Urs Zumstega, Gabor Szinnaia
aPaediatric Endocrinology and Diabetology, University Children’s
Hospital Basel, University of Basel, CH-4056 Basel, Switzerland;
bDepartment of Endocrinology and Diabetes, Princess Margaret
Hospital for Children, Perth, Western Australia, Australia

Background: Medullary thyroid cancer (MTC) in MEN 2A is
caused by mutations in RET. Guidelines (2001/2009/2015)
recommend prophylactic total thyroidectomy (TT) based on
mutation speciﬁc risk levels (ATA 2015: high/moderate).
Objective: The aim of this study was to analyse changes of age
at TT, frequency of metastatic MTC (MMTC), and frequency of
TT according to guidelines since introduction of RET testing in
1995. Methods: Patients in publications from 1995–2014 aged 0–20
years with individual information on age at TT, histology, and RETmutation, if available, were included. Patients were grouped
according to publication year: groups AZ1995–1999, BZ2000–
2004, CZ2005–2009, and DZ2010–2014. Median age at TT, rate of
MMTC, and rate of TT according guidelines were compared in the
four groups. Results: In 110 publications 601 patients were
identiﬁed (AZ128, BZ149, CZ220, DZ107). Overall, median
age at TT was not different in the four groups (11, 11, 10, 8 years),
while frequency of MMTC decreased signiﬁcantly (AZ17% vs DZ
5%, P!0.001). In ATA 2015 high risk mutation carriers (c634, c883;
nZ296) median age at TT decreased signiﬁcantly in the four groups
from 13, 11, 9 to 7 years (P!0.01) in parallel with a signiﬁcant
decrease of MMTC in group A vs. D (27% vs 8%, P!0.01).
However, in this high-risk group, the rate of children thyroidectomised at latest with 5 years according to guidelines remained low
(15%, 22%, 20%, 30%) despite genetic testing. In ATA 2015
moderate risk mutation carriers (all 11 other MEN2A causing
mutations; nZ263) median age at TT did not differ between groups
(9, 11, 12, 10 years) in accordance with risk level speciﬁc age
recommendations for TT. Conclusion: Age at TT and MMTC rate
decreased overall and in high risk mutations carriers. However, still
70% of high-risk mutation carriers are thyroidectomised beyond
recommended age of 5 years.
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Screening of Congenital Hypothyroidism in Low Birth
Weight and Very Low Birth Weight Neonates:
A Systematic Review
Mahin Hashemipour, Silva Hovsepian, Arman Ansari,
Pooyan Khalighinejad
Department of Pediatrics Endocrinology, Isfahan Endocrine and
Metabolism Research Center, Child Growth and Development
Research Center, Research Institute for Primordial Prevention of
Non-Communicable, Isfahan, Iran

Background: Congenital hypothyroidism (CH) is the most
common cause of preventable mental retardation in children, thus
screening programs of CH have been established for better
management of the disorder and preventing its related neurodevelopmental consequences. Evidences from different screening programs
indicated that the rate of CH is higher in pre-term and low birth
weight newborns than normal ones due to the incomplete
development of hypothalamic–pituitary axis in this group of
neonates. Hence, there is a great need for a practicable systematic
screening method for proper diagnosis of CH in this group of
neonates. Methods: In this review, we systematically reviewed papers
with the following key words([Congenital Hypothroidisn AND
Screening AND Thyroxine AND Thyroid Stimulating Hormone
AND low birth weight AND Premature]) in international electronic
databases including PubMed, Scopus, and Google Scholar. After
quality assessment of selected documents, data of ﬁnally included
papers were extracted. Results: In this review, 1452 papers (PubMed:
617; Scopus: 714; Google scholar: 121) were identiﬁed through
electronic database search.194 articles assessed for eligibility,from
which 36 qualiﬁed articles were selected for ﬁnal evaluation. From
reviewed articles 38.9%, 11.11% and 8.3% recommended rescreening
in this group of neonates, lowering screening cutoff of TSH and using
cutoffs according to the gestational age, respectively. Some of them
(13.9%) recommended for using both TSH and T$ for screening of
preterm infants. According to the reviewed papers, TSH level
O10 mU/L in 2nd week of birth is diagnostically meaningful and
TSH level of 10–15 mU/L suggests “hypothyroidism with delayed
TSH rise”. Conclusion: After reviewing available data,we recommend repeating the screening test in pre-term, low birth weight
and very low birth weight infants in age of two, six and ten weeks by
measuring TSH and FT4 levels simultaneously and considering
TSHZ10 mU/L as the cutoff level for positive and suspicious cases.

P1-P902

Identiﬁcation of Zinc Transporter ZnT8 in Thyroid
Tissues from Children and Adolescents with Thyroid
Nodular Hyperplasia
Artur Bossowskia, Wieslawa Niklinskab, Marta Gasowskab,
Aleksandra Goralczyka, Dariusz Polnikc, Joanna Reszecd
aDepartment of Pediatrics, Endocrinology, Diabetology with a
Cardiology Unit, Medical University in Bialystok, Bialystok, Poland;
bDepartment of Histology and Embryology, Medical University in
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Bialystok, Bialystok, Poland; cDepartment of Children’s Surgery and
Transplantology, Children’s Memorial Health Institute, Warsaw,
Poland; dDepartment of Medical Patomorphology, Medical
University in Bialystok, Bialystok, Poland

Background: Recent studies have revealed the presence of zinc
and the expression of zinc transporter (ZnT) family members in
most endocrine cell types. It has been demonstrated that the ZnT
family plays an important role in the synthesis and secretion of
different hormones. Furthermore, ZnT8Ab (zinc transporter-8
autoantibodies) together with GADAb (glutamic acid decarboxylase antibodies), IAA (insulin autoantibodies) and IA-2Ab (islet
antigen-2 antibodies) are markers of autoimmunity in patients
with type 1 diabetes mellitus (T1DM). Objective and
hypotheses: We studied the expression of ZnT8 transporter in
thyroid tissues from patients with thyroid nodular goiter (TNG).
The study was performed in the group consisting of 17 patients
with thyroid nodular hyperplasia (mean age, 17.8 years G4 years)
and patients with pancreatic tumor as a positive controls. Patients
were recruited from Polish endocrine centers. Method: The ZnT8
expression protein was evaluated using immunohistochemistry.
The specimens were parafﬁn embedded tissues, derived from the
pediatric patients, who had thyroid nodular hyperplasia. The
antibody against ZnT8 was goat polyclonal antibody (Santa Cruz
Biotechnology USA; sc-98243). The antigen was retrieval was done
using high pH (PTLink DAKO) and antibody was incubated in
4 8C overnight in 1:50 dilution. Results: In all of the examined
cases we observed the ZnT8 expression in the thyroid follicular
cells. He staining was strong and diffuse and observed in almost all
thyroid follicular cells. The staining was observed in the cytoplasm.
However in 2 out of 17 cases we observed C cells hyperplasia and
ZnT8 expression was identiﬁed in those cells, also in the cytoplasm
and the perinuclear area of the hyperplastic C cells. Conclusion:
According to our knowledge this is the ﬁrst investigation which
identiﬁed ZnT8 transporter in pediatric thyroid tissues. Further
studies in thyrocytes covered by an autoimmune process are
scheduled to conﬁrm ZnT8 as a new thyroid autoantigen.

P1-P903

HABP2 as Genetic Susceptibility Factor for Familial
Differentiated Thyroid Carcinoma
Rajdee de Randamiea, Gabriel Martosb, César Lumbrerasa,
Rita Marı́a Regojoc, Marta Mendiolad, Jesús Argenteb,
José Carlos Morenoa
aThyroid Molecular Laboratory, Institute for Medical and Molecular
Genetics (INGEMM), La Paz University Hospital, Autonomous
University of Madrid, Madrid, Spain; bPaediatric Endocrinology,
Niño Jesús University Hospital, Madrid, Spain; cAnatomic
Pathology Service, La Paz University Hospital, Madrid, Spain;
dMolecular Pathology of Cancer and Translational Oncology
Laboratory, La Paz University Hospital Research Institute (IdiPAZ),
Madrid, Spain

Background: HABP2 is an extra-cellular matrix protein
involved in cell proliferation. Recently, HABP2 was proposed as
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responsible for the familial clustering of Differentiated Thyroid
Carcinoma (FDTC). However, its involvement was questioned by
subsequent studies revealing high prevalence HAPB2 polymorphisms (SNPs) in the general population, leaving its pathogenic role
uncertain. Objective and hypotheses: To identify genetic
HABP2 variants/mutations and investigate their involvement in
FDTC. Patients and methods: HABP2 was sequenced in four
index patients with FDTC. Variants identiﬁed were investigated
in the rest of family members, and segregation analyses performed
in affected and healthy individuals. Germline mutations were
screened in lymphocyte DNA using PCR ampliﬁcation and Sanger
sequencing. HABP2 SNP prevalence in Spanish population was
determined from 178 control alleles. Public SNP databases served
to estimate variant prevalence in Caucasian populations. BRAF
“hotspot” mutations were studied in the parafﬁn-embedded tissue
from index patient by PCR and Sanger Sequencing. Results: Two
germline heterozygous HABP2 variants (p.Glu393Gln and
p.Gly534Glu) in exons 10 and 13, were respectively identiﬁed in
individuals from 1 family with 2 affected (index patient, mother)
and 5 additional healthy members of the kindred. Both variants are
present in SNP databases (rs11575688, rs7080536) with Minor
Alleles Frequencies (MAF) between 0.82-2.79% and 0.32-1.34%,
respectively. In Spanish control alleles, p.Gly534Glu prevalence is
5.1%. However, pathogenicity programs predict they are possibly
damaging. 3/7 individuals in the pedigree harboured both variants
but their presence does not co-segregate with the phenotype. The
index patient presented the most prevalent somatic mutation of
BRAF (V600E) in PTC. Conclusion: HABP2 G534E and E393Q
variants are prevalent in the normal Spanish population and they
do not co-segregate with the FDTC phenotype. Our ﬁndings do
not support a relevant role of HAPB2 in the pathogenesis of
FDTC. Other germline defects different from HAPB2 must be
investigated to explain the familial susceptibility in DTC.

P1-P904

Cardiac Size and Function in Children with Subclinical
Hypothyroidism
Sara Alfanoa, Michele Arcopintob,c, Manuela Cerbonea,
Nicola Improdaa, Raffaella Di Masea, Carla Ungaroa,
Andrea Salzanoc, Antonio Cittadinic, Mariacarolina Salernoa
aDepartment of Translational Medical Sciences, Pediatric
Endocrinology Unit, University “Federico II” of Naples, Naples,
Italy; bIRCCS Policlinico San Donato Milanese, Milan, Italy;
cDepartment of Translational Medical Sciences, Internal Medicine
Section, “Federico II” University School of Medicine, Naples, Italy

Background: The management of subclinical hypothyroidism
(SH) is still challenging in particular for mild forms with TSH
levels ranging between 4.5 and 10 mU/L. Objective and
hypotheses: to compare left ventricular (LV) geometry and
function of SH subjects and matched euthyroid controls, and to
evaluate the effect of L-thyroxine (L-T4) therapy on cardiac
parameters. Method: Thirty-six (36) children (19 females and 17
males), aged 8.6G3.7 years, with persistent SH (at least 2 years)
and 36 euthyroid matched controls were enrolled in the study.
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At study entry height, BMI, heart rate, systolic and diastolic bloody
pressure were assessed and Doppler echocardiography was
performed in all subjects. Twenty-two SH children, who accepted
to start L-T4 therapy, were reevaluated after 2 years of treatment
and 22 matched controls were observed throughout the same
period. Results: LV size and systolic function were comparable
between SH subjects and controls at baseline and increased
similarly over time, whereas SH children showed a signiﬁcant
prolongation of isovolumic relaxation time (IVRT) (87.2G
2.5 msec) compared to controls (78.8G2.5 msec, PZ0.02), eventhough still within normal values for age. In the 22 SH children
who underwent L-T4 therapy the IVRT signiﬁcantly decreased
(74.6G3.4 msec) vs baseline value (85.5G3.1 msec, PZ0.04) and
became similar to controls (74.9G1.3 msec). Conclusion: Long
lasting mild SH in children seems to be associated with mild
subclinical diastolic dysfunction, which improved with L-T4
therapy. Whether this subtle alteration may lead to clinical
consequences should be further investigated.

P1-P905

Association of CTLA4, PADI4 and FTO Polymorphisms
with Autoimmune Thyroid Diseases in Male Children
Aleksandra Goralczyka, Joanna Goscikb, Natalia
Wawrusiewicz-Kurylonekb, Anna Bossowskaa, Adam Kretowskib,
Artur Bossowskia
aDepartment of Pediatric Endocrinology, Diabetology with
Cardiology Division, Medical University in Białystok, Bialystok,
Poland; bSoftware Department, Faculty of Computer Science,
Białystok University of Technology, Bialystok, Poland

Background: The etiology of Autoimmune thyroid diseases
(AITDs), including Graves’ disease (GD) and Hashimoto’s
thyroiditis (HT) is multifactorial and involves genetic and
environmental factors. Family and population studies conﬁrmed
the strong genetic inﬂuence and inheritability in the development
of AITD. Possible sex-related differences in overexpression of the
cytotoxic T-lymphocyte antigen 4 (CTLA4) gene, peptidyl arginine
deiminase 4(PADI4) gene, the fat mass and obesity-associated
(FTO) gene polymorphisms on AITDs in children remain unclear.
Objective and hypotheses: To identify the association between
polymorphisms of CTLA4, PADI4 and FTO genes and Graves’
disease (GD) and Hashimoto’s thyroiditis (HT) prognosis in male
children. Method: The study was performed in 145 patients with
GD, 57 with HT and 160 healthy volunteers. The three single
nucleotide polymorphisms (SNPs): rs231775 – CTLA4, rs1748033
– PADI4 and rs6499640 – FTO were genotyped by TaqMan SNP
genotyping assay using the real-time PCR. Results: Rs231775 G
alleles were more frequent in HT male patients in comparison to
healthy males (PZ0.008 with ORZ3). Rs1748033 C alleles were
more frequent in HT male patients in comparison to healthy males
(PZ0.032 with ORZ3,4). Rs6499640 A alleles were more frequent
in GD male patients in comparison to healthy males (PZ0.044,
ORZ2). Conclusion: Rs231775 G/A, Rs1748033 C/T and
Rs6499640 A/G polymorphisms could contribute to development
of AITDs in male children. The main risk factor for rs231775 is G
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allele and for rs1748033 is C allele. In case of rs6499640 the main
risk factor is allele A.

P1-P906

Thyroid Cancers in Korean Pediatric Populations with
Thyroid Nodules

benign nodules. Although FNAB ﬁndings were discordant to the
ﬁnal diagnosis, 97% of FNA ﬁndings were concordant to the ﬁnal
diagnosis. Conclusion: Thyroid cancer prevalence was slightly
lower in Korean pediatric populations than that of worldwide
report and it is dominant on right thyroid lobe. Papillary thyroid
cancers are dominant in Korean pediatric populations but lesser
prevalent than in Korean adults. As be known well, FNAB was
highly diagnostic to predict the nodules to be malignant.

So Hyun Parka, Joon Ho Janga, Su Jin Parka, Moon Bae Ahnb,
Sin Hee Kime, Won Kyoung Chob, Kyung Soon Chod, Min Ho Jungc,
Byung Kyu Suhb
aSt.
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bSeoul

Dysregulation of the Immune System in Children with
Graves Disease – the Role of NK and NKT-Like Cells

Vincent’s Hospital, Suwon-si, Gyeonggi-do, Republic of Korea;
St. Mary’s Hospital, Seoul, Republic of Korea; cYeoui-do
St. Mary’s Hospital, Seoul, Republic of Korea; dBucheon St. Mary’s
Hospital, Bucheon, Gyeonggi-do, Republic of Korea; eIncheon
St. Mary’s Hospital, Bupyeong-si, Gyeonggi-do, Republic of Korea

Background: South Korea is one of the adequate or excessive
iodine nutritional state countries and high-iodine intake is related
to papillary thyroid cancer. The prevalence of thyroid cancer of
South Korea has increased and the proportion of thyroid papillary
cancer has increased as 97.9–98.3% in 2010. Childhood thyroid
cancer is rare, and the prevalence of thyroid cancer in pediatric
population was reported as 20–26% of thyroid nodules worldwide.
However, there have been few reports about thyroid nodule and
cancer in pediatric population in Korea. Objective and
hypotheses: In the present study, we ﬁrstly investigated to
know the prevalence and clinical ﬁndings of thyroid nodule and
cancer in Korean pediatric populations. Method: We investigated
medical records of 311 patients had goiter, thyroid nodule, thyroid
mass and thyroid cancer lower than 18 years of age. Twenty three
patients were excluded of incomplete medical records and 186
were also excluded of diffuse goiter without nodule. Of the rest,
ﬁne needle aspiration biopsy (FNAB) was not done in 38 patients,
therefore 64 patients were included in the present analysis.
Results: Female and male patients were 55 (86%) and 8 (14%),
respectively, and mean age of the patients was 16.0G2.3 (8–18)
years. Nodules on right thyroid lobe were in 37 (58%) patients, Left
23 (36%), both lobes 3 (5%), and was not described in one patient.
Thyroidectomy was done to 15 patients and total thyroidectomy
was done to 5 of the cancer patients. Of the 64 patients, 8 (12.5%)
were ﬁnally diagnosed as thyroid cancer, and 6 (75%) were
papillary cancer and 2 (25%) were follicular cancer. They were
1 male and 7 female patients and mean age was 15.6 years. No one
was exposed to irradiation and 4 had positive thyroid autoantibodies. FNAB revealed malignant in 7 of them, and 1 s reported as
benign on FNAB at ﬁrst, however ﬁnally diagnosed as follicular
cancer after 8 years of the initial visit. Otherwise, one patient was
suspected to malignant on FNAB, the ﬁnal pathologic diagnosis
was nodular hyperplasia. Although the patient numbers were far
different in the cancer patients and benign patients, we tried to
compare clinical parameters in the two groups (cancer vs benign
group). T3 levels were signiﬁcantly higher in the cancer group than
in the benign group (1.50G0.97 vs 1.06G0.19, PZ0.004). Cancer
group has more right lobe dominant than the benign group (78%
vs 55%, PZ0.009). Size or number of the nodules were comparable
in the two groups. Cystic nature of the nodules was related to
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Background: Almost all cases of hyperthyroidism in children
result from Graves’ disease (GD). Recent studies have conﬁrmed a
signiﬁcant role of T cells in the development of autoimmune
diseases. However, the interactions between NKT-like cells and
NK cells in GD are still poorly understood. Objective and
hypotheses: The aim of the study was to assess the frequencies of
peripheral blood T, NK and NKT-like cells in children with GD.
Method: We studied 50 GD and 20 age- and sex-matched healthy
children. Percentages of NK and NKT-like cells were evaluated
with ﬂow cytometry using monoclonal antibodies: antiCD3/FITC, CD16CD56/PE, CD45/PerCP (BD Biosciences),
which allowed for simultaneous assessment of CD3CT lymphocytes and NK (CD16CCD56C) cells. During analysis, the
CD3CCD16CCD56C population was also determined. Immunoﬂuorescence studies on T cell subsets were performed using a
combination of the following mAbs: CD3/FITC, CD19/PE,
CD8/FITC, CD4/PE, purchased from R&D Systems. Statistical
analysis of the results was conducted using Statistica 9.0. A value p
less than 0.05 was considered statistically signiﬁcant. Results: The
mean frequency of CD3CCD56CCD16C NKT-like cells in the
peripheral blood of children with GD was 10.93%G11.02% and
this value was signiﬁcantly lower in comparison to the control
group (21.15%G9.08%, PZ0.0005). The mean percentage of
CD56CCD16C NK cells in the group of patients was 14.67%G
6.89%, and was signiﬁcantly higher compared to the healthy
controls (4.71%G2.99%, PZ0.000002). The mean percentage of
CD3CT lymphocytes in the peripheral blood of children with GD
was 67.91%G16.56% and was signiﬁcantly higher in comparison
to the control group (51.7%G24.12%, PZ0.02). The mean
percentage of CD8CT lymphocytes in the study group was
28.89%G11.68% and was signiﬁcantly higher in comparison to
the healthy controls (18.72%G6.86%, PZ0.001). Conclusion:
Our ﬁndings of the abnormalities in immune cells distribution in
peripheral blood of GD children suggest that GD development and
progression is related to the dysregulation of the immune system.
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Thyroid Function Anomalies in Children with Down
Syndrome: Early TSH Alteration can Predict Future
Hypothyroidism Development?
Jessica Melliaa, Giorgio Ottavianoa,b, Manuela Deianab,
Maddalena Marinonib, Maria Ragazzoa,b, Alessandro Salvatonia,b
aPaediatrics,

F. Del Ponte Hospital, Varese, Italy;
Ponte Hospital, Varese, Italy

bPaediatrics,
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Background: Subclinical hypothyroidism is a common
ﬁnding in Down syndrome (DS) patients and transition towards
overt hypothyroidism can occur, but there are no predictor factors
to identify patients that will need replacement therapy later in life.
Objective and hypotheses: This is a retrospective cohort study
on a population of DS paediatric patients. This study was designed
to evaluate possible early predictive features of hypothyroidism
development. Methods: We retrospectively evaluated 49 paediatric DS patients (31 males and 18 females). Median (IQR) age at ﬁrst
evaluation was 3.47 (0.5 – 15.7) years and follow-up 4.3 years (1–9).
Thyroid function was described as normal (TSH 0.31–5.00 mUI/ml),
subclinical hypothyroidism (TSH 5.10–10.00 mUI/ml, normal fT4
and fT3) or overt hypothyroidism (TSH O 10.00 mUI/ml).
Autoimmune etiology was investigated through auto-antibodies
positivity (AbTPO, AbTG; TRAb). Statistical analysis was
performed using logistic regression and ROC curves, MannWhitney test, chisquare test and Odd ratio. The statistical
signiﬁcance was set at P!0.05. Results: In our study 38.8% of
patients (19/49) showed subclinical hypothyroidism during followup. Therapy with L-thyroxine was initiated in 8 patients (16.3%),
who were diagnosed with overt hypothyroidism (4/8 have
autoimmune thyroiditis). We found that a TSH cut-off value of
5.07 mUI/ml at ﬁrst evaluation was signiﬁcantly predictive of overt
hypothyroidism development during follow-up (sensibility 100%,
speciﬁcity 43.9%). Moreover, patients who started replacement
therapy during follow-up, had signiﬁcantly increased thyrotropin
values at ﬁrst evaluation (P!.01). Also anti-thyroid antibodies
positivity resulted to be predictive of thyroid disease (P!.002).
Finally, we observed that TSH O 5.07 associated with anti-thyroid
antibodies positivity increased the risk of hypothyroidism of 12.6
time. Conclusion: Our study showed that an early increase of TSH
value, using as cut-off 5.07 mUI/ml, associated with auto-antibodies
positivity can identify DS patients who need a more careful followup, since the risk of hypothyroidism seems to be higher.

University of Madrid, Madrid, Spain; bFuenlabrada Universitary
Hospital, Madrid, Spain; cStructural and Functional Genomics,
Institute for Medical and Molecular Genetics (INGEMM), La Paz
University Hospital, Autonomous University of Madrid, Madrid,
Spain

Background: Genetic defects in NKX2.1 (chromosome 14q13)
are associated with hypothyroidism, choreo-athetotic movements
and respiratory distress, known as the “Brain-Lung-Thyroid
syndrome”. Objective and hypotheses: To identify the genetic
basis of a disorder compatible with the “NKX2.1 syndrome” and
extra features outside the typical triad. Patients and methods:
10-year old girl with congenital hypothyroidism on levo-thyroxine
replacement, generalized hypotonia, mild respiratory distress at
birth and following subsequent episodes of bronchiolitis. At
follow-up delay on achievement of motor milestones, including
late-onset walking, clumsiness, frequent falls and language delay.
In early infancy she presented subtle choreic movements in
extremities. Also, delayed teeth eruption (17 months) and partial
absence of permanent teeth at age 10 in orthopantomography.
Finally, marked joint hyper-extensibility of the upper arms was
evidenced. Brain MRI, electromyogram and thyroid ultrasound
were normal. Her parents and brother were healthy. PCR-Sanger
sequencing, multiplex ligation-dependent probe ampliﬁcation
(MLPA) and SNP array were performed. Results: With suspicion
of NKX2.1 syndrome, the whole coding region of NKX2.1 was
PCR-ampliﬁed and directly sequenced, rendering normal results.
Considering the strong consistency of diagnosis, MLPA was
performed showing heterozygous loss of gen dosage in 3 probes
corresponding to the gene. The defect was de novo and absent in
the parental study. To identify the precise deletion size of this copy
number variation (CNV) a Genomic SNP Array was performed
showing a deletion of 3.44 Mb (14q13.2-q21.1) including NKX2.1
and 30 additional genes. Conclusion: A novel de novo deletion
was identiﬁed as cause of the NKX2.1 syndrome. When clinical
suspicion is fully consistent, monoallelic deletions of 14q should be
searched for in these patients through genomic techniques that
detect gene-dosage variations. Haploinsufﬁciency of PAX9 is
responsible for hypodontia, and we propose the presence of a
still unidentiﬁed candidate gene for joint hyper-extensibility
within the deleted genetic interval.
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Partial Thyroxine Binding Globulin Deﬁciency in Test
Tube Babies: Cases Report and Literatures Review
P1-P909

Fang Yanlan, Wang Chunlin, Liang Li

Identiﬁcation of a “Cryptic” De Novo Deletion in
NKX2.1 in the Brain-Lung-Thyroid Syndrome using
Genomic SNP Arrays
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Julian Nevadoc, Jose Carlos Morenoa
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Background: Partial thyroxine-binding globulin deﬁciency
(TBG-PD) is an endocrine defect with a prevalence of 1:4 000 in
newborns. Due to the presence of a single TBG gene on the X
chromosome. Objective and hypotheses: To investigate the
clinical characteristics of twins with thyroxine binding globulin
deﬁciency and to ﬁnd SERPINA7 gene mutations. Method: Data
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related to clinical characteristics, serum biochemistry, gene
mutations and pedigree of two children with TBG deﬁciency
were collected, the related literatures searched form China
National Knowledge Infrastructure, Wanfang Data Knowledge
Service Platform, National Center for Biotechnology Information
and PubMed (up to December 2015) by using search terms
“Thyroxine binding globulin deﬁciency, gene, mutation”. Results:
Both patients were diagnosed as central hypothyroidism at
beginning and treated with L-thyroxine. Both of the identical
twins of the triplet were observed mutation in exon3,
c.631G>A(p.A211T), a new mutation had not been reported, but
their parents and another non-identical triplet brother were
normal. Literatures reviewed showed that 23 foreign cases with
SERPINA7 gene mutation had been reported. Among reported
that SERPINA7 gene mutations located in exon, intron, promoter
and enhancer. Up to now, there were 49 variants had been
identiﬁed, 41 of them located to the mutated genes. Including this
two cases, patients with thyroxine binding globulin deﬁciency is
characterized by reduced serum TH levels, but normal free TH and
TSH and absent clinical manifestations. Conclusion: The new
mutation of SERPINA7 gene c.631G>A(p.A211T) is not transmit
with the known X chromosome linked heredity, and as the cases
were test tube triplet babies, we speculated it was a de novo
mutation. The serum thyroid function test of TBG deﬁciency
manifested as the decreased TT4, TT3 and normal TSH. And often
misdiagnose as central hypothyroidism.No medicine should be
taken to patient with TBG deﬁcient and the only thing we should
do is observation and follow-up.

both BMTs, his thyroid function tests were normal, respectively,
and his donor had no history of thyroid disease. Prophylaxis
against graft-versus-host disease (GVHD) was used short-term
methotrexate (sMTX) and cyclosporine (CyA). He had acute
GVHD presenting with nodular rash and prednisolone was
initiated. Although subclinical compensated hypothyroidism was
demonstrated after the ﬁrst BMT, hyperthyroidism occurred
3 years after the ﬁrst BMT. He was treated with methimazole.
Case 2: A 15-year-old boy was diagnosed with severe aplastic
anemia and underwent transplantation from his HLA-matched
sister when 15 years of age. Conditioning regimens consisted of
CY C ATG. Prophylaxis against GVHD was used sMTX and CyA.
He had no acute and chronic GVHD. Hyperthyroidism occurred
3 years after BMT. After he was followed without treatment for
9 months, we started to treat with methimazole. Results: Systematic
evaluation of thyroid function tests in 156 who underwent BMT
and are follow-up at our institute gave a rate of hyperthyroidism at
1.3% in this study. Conclusion: The clinician should be alert to
hyperthyroidism as a possible complication after BMT.

P1-P912

A Case of a Young Girl with High Risk RET Mutation
Successfully Diagnosed as Medullary Thyroid
Carcinoma in Very Early Stage
Yuki Abe, Shinya Tsukano
Niigata City General Hospital, Niigata, Japan
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Hyperthyroidism after Bone Marrow Transplantation:
A Report of Two Cases
Hiroyuki Ishiguroa,b, Hiromi Hyodoc,b, Shunichi Katod
aDepartment of Pediatrics, Isehara Kyodo Hospital, Isehara,
Kanagawa, Japan; bDepartment of Pediatrics, Tokai University
School of Medicine, Isehara, Kanagawa, Japan; cDepartment of
Pediatrics, Japanese Red Cross Hadano Hospital, Hadano,
Kanagawa, Japan; dDepartment of Cell Transplantation &
Regenerative Medicine, Tokai University School of Medicine,
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Background: The thyroid dysfunction is one of the frequently
seen complications after bone marrow transplantation (BMT).
Although hypothyroidism is the most common thyroid disease
after BMT, hyperthyroidism is a rare condition. Herein, we report
a series of 2 patients who were euthyroid before BMT but
developed hyperthyroidism after transplantation. Objective: Case
reports and the frequency of hyperthyroidism after BMT in our
institute. Case 1: A 10-year-old boy was diagnosed with
adrenoleukodystrophy and underwent transplantation twice
from his HLA-unmatched sister when 10 years of age.
Conditioning regimens consisted of thoracoabdominal irradiation
C Busulfan (Bu) C Cyclophosphamide (CY) C Antithymocyte
globulin (ATG) for the ﬁrst BMT and Bu C CY C ATG for the
second BMT due to a rejection of the ﬁrst BMT. At the time of
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Background: Multiple Endocrine Neoplasia type 2A
(MEN2A) is an autosomal dominant disorder characterized by
medullary thyroid carcinoma (MTC), pheochromocytoma and
parathyroid hyperplasia. MTC shows near complete penetration
and its presentation and prognosis highly depend on RET protooncogene mutation. To ensure the favorable prognosis in patients
with MEN2A, planning surgical intervention for MTC at
appropriate timing is important. We herein report a Japanese
girl with high risk RET mutation, who was successfully diagnosed
as early stage MTC by calcium infusion test. Case presentation:
A 5 month-old Japanese girl presented to our hospital because her
mother had been diagnosed as MEN2A. The RET gene analysis
was performed and a mutation p. Cys634Gly in exon 11 was
detected. Since then, she had been performed annual neck
ultrasonography and calcium stimulation test. When she was
8 years old, the test result became positive (baseline calcitonin level
of 11.3 pg/ml to the peak level of 333 pg/ml), while ultrasonography ﬁnding was negative. She underwent total thyroidectomy
at 9 years of age and early stage MTC was conﬁrmed
pathologically. There was neither intrathyroidal inﬁltration nor
regional lymph node metastasis. Conclusion: In American
Thyroid Association guidelines, prophylactic thyroidectomy is
recommended for the patients of MEN2A with high risk RET
mutations. However, phenotype of the disease varies even among
family members with the same genetic defects. Considering the
complication risk and following hormone replacement, later
surgery should be more favorable. Additionally, in most countries
including Japan, prophylactic treatment could not get health
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insurance coverage. So detecting very early stage MTC could be
another major follow-up method in patients with MEN2A. We
recommend that annual calcium infusion test should be
performed for MEN2A patients with high risk RET mutations.

P1-P913

Nerve Conduction Studies in Children with
Subclinical Hypothyroidism
Gonul Catlia, Uluc Yisb, Hale Unver Tuhana, Muge Ayanoglub,
Semra Hizb, Ece Bobera, Ayhan Abacia
aDokuz Eylül University, Faculty of Medicine, Pediatric Endocrinology, Izmir, Turkey; bDokuz Eylül University, Faculty of
Medicine, Pediatric Neurology, Izmir, Turkey

Background: Although contradictory results regarding neuromuscular functions have been reported in adults with subclinical
hypothyroidism (SH), there is no study evaluating neuromuscular
functions in children with SH. Objective and hypotheses: To
assess neuromuscular functions using nerve conduction studies in
children with SH. Method: Twenty-six children (5–18 years) with
SH were enrolled in the study. Neuromuscular functions were
examined by electroneuromyography (ENMG). Sensory and
motor nerve conduction studies were performed in the left
upper and lower limbs. Of the motor nerves, the median, ulnar,
peroneal, and tibial nerves and of the sensory nerves, the median,
ulnar, and sural nerves were examined. Combined muscle action
potential in the motor nerves, amplitudes in the sensory nerves
and distal latency and nerve transmission rates in the motor and
sensory nerves were assessed. Results were compared with normal
values according to age. Results: In six patients, the etiology was
autoimmune thyroid disease. In ENMG, motor axonal involvement was observed in 10 patients (peroneal involvement in ﬁve
patients (19.2%), tibial involvement in two patients (7.6%), ulnar
involvement in two patients (7.6%), and median involvement in
one patient), while no sensory axonal involvement was observed in
any of the patients. While two patients with motor axonal
involvement were symptomatic, other cases were asymptomatic.
In one of the symptomatic patients, motor axonal involvement in
three regions (ulnar, peroneal, and tibial) was observed. Nerve
conduction values were normal in all patients. Conclusion: Our
study ﬁndings suggest that subclinical or clinical axonal
involvement may be present in children with SH. We believe
that these ﬁndings may offer an insight in the treatment of SH,
which still remains controversial, in this patient population.

P1-P914

Van Wyk Grumbach Syndrome with Kocher
Smeglaine Debre Syndrome: Case Report of a Rare
Association
Mohd. Razi Syed, Abhinav Kumar Gupta, Deepak Chand Gupta,
Keshav Kumar Gupta
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Background: Van Wyk Grumbach Syndrome (VWGS) is a
rare presentation of juvenile hypothyroidism which manifests in
females as chronic autoimmune hypothyroidism, isosexual
pseudo-precocious puberty and multicystic ovaries. It uniquely
presents with short stature and delayed bone age unlike other
causes of precocious puberty. Kocher-Debre-Smeglaine Syndrome
(KDSS) is a rare presentation of juvenile hypothyroidism
manifesting as calf muscle pseudo-hypertrophy, delayed contraction and relaxation of reﬂexes, along with percussion myxedema.
Objective and hypotheses: To diagnose the rare association of
Van Wyk Grumbach Syndrome (VWGS) and Kocher-DebreSmeglaine Syndrome (KDSS) and follow up of the patient on
replacement therapy. Method: We present a case of 9 year female
child who presented in endocrine department with complains of
intermittent vaginal bleeding, short stature and difﬁculty in
walking. On evaluation she was found to be having autoimmune
hypothyroidism, FSH dominated isosexual pseudo-precocious
puberty, delayed bone age, secondary pituitary macro-adenoma,
delayed relaxation of deep tendon reﬂexes and pseudo-hypertrophy of calf muscles. The diagnosis of Van Wyk Grumbach
Syndrome (VWGS) associated with Kocher-Debre-Smeglaine
Syndrome (KDSS) was made. The Patient was put on initially on
25 mcg thyroxine replacement which was titrated accordingly and
was followed after 6 months and one year. Results: All the features
of syndrome improved after 12 months of adequate thyroxine
replacement.

P1-P915

Macro TSH- a Rare Cause of High Levels of TSH
Selin Elmaogullaria, Aslihan Arasli Yilmaza, Seyit Ahmet Ucakturka,
Meltem Tayfuna, Fatih Gurbuza, Fatma Ucarb, Erdem Bulutb,
Naoki Hattoric, Fatma Demireld,a
aAnkara Children’s Hematology and Oncology Training Hospital,
Pediatric Endocrinology Clinic, Ankara, Turkey; bBiochemistry
Department, Yildirim Beyazit Education and Research Hospital,
Ankara, Turkey; cCollege of Pharmaceucital Science, Ritsumeikan
University, Kyoto, Japan; dSchool of Medicine Pediatric
Endocrinology Clinic, Yildirim Beyazit University, Ankara, Turkey

Background: Macro TSH is a high molecule weighed complex
with low bioactivity that is comprised of TSH and anti-TSH
antibodies. Potentiality of macro TSH should be kept in mind in
clinically euthyroid and asymptomatic patients with normal free
T4 and T3 levels and relatively high TSH levels. Diagnosis of macro
TSH is suspected if polyethylene glycol (PEG) precipitable TSH
exceeds %75 and conﬁrmed if high molecule weighed TSH is
shown with gel ﬁltration chromotography (GFC). Here we
represent a case with macro TSH who had initially been treated
with levothyroxine for subclinical hypothyroidism. Case Presentation: A 7 year old girl was admitted to hospital with high level of
TSH detected in routine control. She did not have any complaints
and her physical examination was normal. Serum levels of TSH
was 19.6 mU/ml, free T4 (fT4) was 1.53 ng/dl and thyroid
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antibodies were negative. 1 mcg/kg per day of levothyroxine was
initiated. In the follow up TSH levels could not be suppressed
although levothyroxine dosage was raised to 1.5 mcg/kg per day
and the dosage could not be raised more because she had feeling of
discomfort when she took the drug. There was %86 TSH
precipitation with PEG (meanwhile TSH: 39 mU/ml, fT4 :
0.95 ng/dl). So the presence of macro TSH was suspected and
levothyroxin treatment was stopped. At the end of seven months
without treatment fT4 level was 0.73 ng/dl, TSH level was
17.3 mIU/ml and PEG precitable TSH was %99. Immuno globulin
G bound TSH was %57.7 and more than %90 of TSH was eluted at
150 kDa in GFC which conﬁrmed macro TSH diagnosis.
Conclusion: In subclinical hypothyroidism cases with TSH levels
that are unexpectedly high and unresponsive to levothyroxine
treatment, presence of macro TSH should be investigated to
prevent unnecessary treatments.

ERBB2 5,6,15,20,23,29, FGFR1 3,7,13,17,FGFR3, HRAS 2-4,KIT
9-11,13,17,18, KRAS 2-4, MET 3,8,11,14,19, NRAS 2-, PDGFR
12,14,18, PIK3CA 3,5,10,16,21, RET 10,11,13-16, TP53 4-9, APC
1-16, DICER1 1-28, PRKARIA 1-11 and PTEN 1-9 and revealed
the PTC-typical BRAF-Mutation (V600E) and 2 described TSH-R
variants (c.154COA?p.Pro52Thr and c.170C63GOC). Segregation of the phenotype with the TSH-R variants in the family
could not be demonstrated by Sanger sequencing. Conclusion: A
far undescribed association of familial GD and PTC was not
associated with germline variants in the TSH-R gene. NGS (whole
exome sequencing of the tumor and PBC derived DNA) will be
used to detect the underlying genetic mechanism.
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Hypercholesterolemia in Two Siblings with THRB
Mutation
P1-P916

Papillary Thyroid Carcinoma in a Mother and Child
Evolving after the Manifestation of Grave’s Disease
Maryam Al Badia, Erwin Lankesb, Peter Kuehnenc, Aisha Al Semania,
Heike Biebermannc, Heiko Krudec, Kurt Schmidd, Annette Gruetersb
aNational

Diabetes and Endocrine Centre, Muscat, Oman;
bDepartment of Pediatric Endocrinology, Charité, Berlin, Germany;
cInstitute for Experimental Pediatric Endocrinology, Charité
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Background: Familial PTC manifesting in childhood has been
described only in single cases, mainly in the context of rare
syndromes (APC-associated-syndrome, PTEN-hamartoma syndromes etc). PTC in Grave’s disease (GD) has been described in
adults, but not in familial cases including young children.
Objective and hypotheses: We investigated the association of
large metastatic papillary carcinoma (PTC) in a 10 years old
female and her mother evolving rapidly in both after the
manifestation of Grave’s disease (GD). Our aim was to investigate
the genetic basis for the occurrence of non-syndromic familial GD
and PTC in an ethnic background with a reported high prevalence
of thyroid carcinoma in adults Grave’s disease. Methods: Genetic
analysis of the tumor was performed by targeted array analysis to
investigate known mutations to be involved in familial and
syndromic PTC. Sequencing of the TSH-receptor gene was
performed in DNA obtained from PBC of all living family
members (index case, mother, four older siblings without thyroid
disorders). Results: GD was conﬁrmed biochemically in the
clinically symptomatic patient. TSH-R Ab were elevated. A 2.1 x
1.3 cm nodule in the right lobe developed 3 months after
manifestation of GD and turned out to be a PTC (FNAB and
ablative thyroidectomy). GD and subsequent development of a
metastatic PTC had been diagnosed in the mother a year preceding
the diagnosis in her daughter. Panel sequencing of tumour tissue
excluded somatic variants for RAF/11, DDR2 15-18, EGFR 18-21,

494

Maja Jakica, Urh Groselja, Magdalena Avbelj Stefanijaa, Mojca
Zerjav Tanseka, Katarina Trebusak Podkrajseka,b, Tadej Battelinoa,b
aUniversity
bFaculty

Children’s Hospital, UMC Ljubljana, Ljubljana, Slovenia;
of Medicine, University of Ljubljana, Ljubljana, Slovenia

Background: Resistance to thyroid hormones (RTH) is a rare
disease, characterized by reduced sensitivity of target tissues to
thyroid hormones. Pathognomonically, thyroid hormones are
moderately elevated, whereas TSH levels are inappropriately
normal or elevated. Over 100 thyroid hormone receptor beta
(THRB) mutations have been reported, which are found in around
85% of RTH cases. Hypercholesterolemia was not previously
reported in RTH patients. Objective and method: To assess the
lipid levels in a Slovenian family (mother, two daughters and a
son) with a previously reported causative THRB mutation
p.Arg243Trp (c.727COT). Results: Index case was referred to
our outpatient clinic due to suspicion of thyroid malfunction at the
age of 13.5 years. She had a history of weight loss (3–4 kg over
previous month). She had borderline tachycardia and slightly
enlarged thyroid gland. Her TSH levels were normal, whereas her
free T4 and free T3 levels were moderately elevated; thyroid
antibodies were negative. Her total cholesterol levels were slightly
elevated (5.5 mmol/l), but her LDL-C levels remained in uppernormal range. Genetic analysis revealed the THRB mutation,
which was later conﬁrmed in her mother, younger sister and
brother. All of them also had moderately elevated free T4 and free
T3, whereas the younger sister was also the only one in the family
with elevation of TSH (over 10 mE/l). Hypercholesterolemia with
elevated total cholesterol (6.6 mmol/l) and LDL-C (4.2 mmol/l)
levels was also detected in her younger sister, but not in her brother
(parents were not tested). Genetic causes of familial hypercholesterolemia were excluded in younger sister. Conclusion: Mild
hypercholesterolemia was present in 2 out of 3 tested family
members with conﬁrmed THRB mutation. Since the severity of
hormonal resistance varies among different tissues, hypercholesterolemia in patients with THRB mutation might indicate the
relatively hypothyroid state in the liver.
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Thyroid Autoimmunity and Vitamin D Status in
Euthyroid Girls with Hashimoto’s Thyroiditis
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aDepartment

of Pediatric Endocrinology, Sakarya University School
of Medicine, Sakarya, Turkey; bDepartment of Pediatrics, Sakarya
University School of Medicine, Sakarya, Turkey

Background: Hashimoto thyroiditis (HT) is the most
common autoimmune disorder. There are few studies that
analysed the relationship between HT and serum vitamin D.
Objective and hypotheses: It has been suggested that vitamin D
acts as an immunomodulator in autoimmune diseases such as HT
Therefore we planned to investigate vitamin D status in euthyroid
girls with HT. Method: The study group consisted of 66 euthyroid
pubertal girls recently diagnosed with HT and 41 subjects as the
control group. Parameters of calcium metabolism, thyroid
function tests, thyroid antibodies, and 25-hydroxyvitamin D
[25(OH)D] levels were measured. Those with 25(OH) D levels of
21–29 ng/ml were characterized as vitamin D insufﬁciency while
those with equal or less than 20 ng/ml were called vitamin D
deﬁciency. Results: There was no difference between the patients
and the control group in thyroid hormone levels. Vitamin D
deﬁciency rate was not higher in the HT group compared with the
control subjects (50.8% vs 61%, PO 0.05). Vitamin D insufﬁciency
rate was also not higher in the patient group than in controls
(38.5% vs 35.6, PO 0.05). In the HT group, mean 25(OH)D levels
were not signiﬁcantly different compared with the control group
(19.9 ng/ml vs 18.7 ng/ml PO0.05), but was inversely correlated
with the antithyroglobulin (anti-Tg) levels (rZK0.30, PZ0.007).
We also found marked higher PTH and lower Ca levels in our
patients than in the controls. The inverse correlation among the
patient group’s 25(OH)D and PTH levels was worth noting even
though it was not statistically signiﬁcant (rZK0.22; PZ0.084;
PO0.05). The positive correlation between the patient group’s
25(OH)D and Ca levels was found statistically signiﬁcant (rZ0.30;
PZ0.016; P!0.05). Conclusion: In conclusion, We found
similarly high rates of vit D insufﬁciency and deﬁciency among
otherwise healthy controls and girls with HT. In Turkey, clothing
habits, lack of vitamin D fortiﬁcation programs markedly reduce
the amount of the vitamin D, which may explain these low levels
of vit D. The inverse correlation between vitamin D and anti-Tg
suggests that vitamin D deﬁciency may have a role in the
autoimmune process in HT in children.
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Etiology and Severity of Congenital Hypothyroid
Children Detected through Neonatal Screening:
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Background: TSH cut-off (CO) levels has been lowered
progressively in many screening programs. Nevertheless, population detected with lower CO levels differs in severity and
etiology. Objective and hypotheses: To describe the etiological
characteristics and severity of children detected by neonatal
screening related to CO TSH levels. Method: We analysed the data
of congenital hypothyroidism (CH) neonatal screening performed
between June 2013 and January 2016 in 4 maternities. TSH (IFMADELFIA) was measured in DBS obtained by heel puncture at
maternity discharge (CO:8 mUI/l blood). Patients were recalled and
hypothyroidism was conﬁrmed by serum TSH,T4,FT4 and TG. Tc99
thyroid scan was performed when available. Patients were
characterized as athyreotic, ectopic or eutopic, or goiter as well as
with mild or severe hypothyroidism (based on FT4 levels Oor
!1 ng/dl). Findings were related to TSH levels intervals of
detection: O20 mUI/l, 10–20 mUI/l, and 8–9.9 mUI/l. Diagnostic
efﬁciency (DE) was calculated for the whole program and for each
TSH interval. Results: A total of 20,441 newborn were screened, 81
recalled (Recall Rate:0.4%) and 28 conﬁrmed diagnosis of CH
(DE:34.5%). 18 patients were recalled with TSHO20 mU/L. All of
them conﬁrmed CH(DE:100%). 8 had ectopic thyroids, 3 were
athyreotic, 2 had goiter, and 1 was eutopic. Etiology could not be
stablished in 4. 72.2% of newborn in this group had severe
hypothyroidism. 8/24 newborn recalled with TSH between
10–20 uU/ml conﬁrmed CH (DE:30%). 2 were ectopic and 4
eutopic. In 2 images were not obtained. All patients presented mild
HC. Finally, 2/39 recalled babies with TSH levels between
8–9.9 mUI/ml (DE: 5.1%) and started follow up. Both had eutopic
thyroids with hyperthyrotropinemia. Conclusion: While higher
TSH levels allowed detection of patients with dysgenesis and severe
disorders with better efﬁciency, lower CO identiﬁed mainly mild
thyroid disorders. Further evaluation will allow the better
characterization of the hypothyroid spectrum and to delineate
adapted guides on detection and follow up.
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Lowering of the TSH cut-off Limit Substantially Alters
Universally Accepted Key Features of Congenital
Hypothyroidism. Reconsideration of the Use of FT4
levels for Diagnosis and Treatment
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Giorgos Chouliarasa, Ioanna Kosteriaa, Paraskevi Kazakoua,
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bDepartment of Biochemical Laboratories, Institute of Child Health,
Athens, Greece
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Background: The term Congenital Hypothyroidism (CH)
describes children with subnormal thyroid hormone levels present
at birth. According to literature, CH has an incidence of w1:1500–
1:3000 births with a clear predominance of females (female:male
ratio 2:1) and is mainly caused by thyroid dysgenesis (80%). Low
FT4 levels have been used as important criteria for CH diagnosis
and treatment initiation. The Greek neonatal CH screening
program has followed the TSH cut-off lowering-trend, observed
worldwide, from the initial 35 to 6 mU/L. Objective and
hypotheses: To assess the impact of the TSH cut-off limit
decrease on key CH features. Method: Medical records of CH
patients of the Greek screening program were reviewed. Results:
From 1980–2014 O3.6 million children were screened, 3209 were
diagnosed with CH and in 2159 medical records were available. An
increase in CH incidence from 1:3500 to 1:435 births was observed
with the use of the cut-off limit of 35 and 6 mIU/L, respectively.
Using the TSH cut-off limit of 35 mU/L, females comprised 78% of
CH patients whereas, using cut-off limits !10 mU/L (i.e., last 15
years) marginal male preponderance was observed. In a total of
1839 patients in whom ultrasonographic data were available,
thyroid dysgenesis was observed in only 16%. In patients with
severe CH, thyroid dysgenesis, initial TSH O80 mU/L or patients
who received a relatively high LT4 dose (O3 mg/kg per day) at the
age of three years, w32%, 13% and 67%, respectively, had normal
FT4 levels (O8.5 pg/ml) at diagnosis. Conclusion: Lowering of
the TSH cut-off limit substantially alters the universally accepted
key CH features: incidence is higher, male predominance is
observed and thyroid dysgenesis is not the main etiology of CH.
Lastly, the use of low FT4 values for CH diagnosis or LT4 initiation
therapy should be reconsidered.

nodules. Objective and hypotheses: To retrospectively compare
the incidence of differentiated thyroid cancer (DTC), the clinical
onset and the medium-term follow-up in a pediatric population
(EC !18 years), with and without risk factors examined for TN,
among 1990 and 2014 in our center. Method: We compared data
of 52 patients (pts) (group 1) without DTC risk factors (genetic
and/or iatrogenic) with 167 consecutive CCS (group 2) previously
head/neck irradiated. All pts underwent clinical, laboratory and
thyroid ultrasound evaluations. Fine needle ago-biopsy (FNAB)
was performed in pts with suspicious ultrasonography. Pts with
positive FNAB underwent total thyroidectomy and one or more
cycles of Radioiodine Therapy (RT). Results: Group 1: 15/52 pts
(29%) showed DTC (12 papillary carcinoma, 3 follicular variants).
Follow-up data are available for 12/15 pts. 50% of pts showed
lymphadenopathy and/or an already palpable TN at diagnosis
occurred during routinary pediatric visits. Metastases were found
in locoregional lymph nodes (7/12 pts) and in lungs in 4/12 pts.
7/12 pts needed more than a course of RT and only 8/12 pts were
free of disease at the last control (range 10.5 – 23 yrs). Group 2: in
89/167 pts (53%) TN were found at 8.4G4 yrs from irradiation.
15/89 pts (17%) showed DTC (9 papillary carcinoma, 6 follicular
variants). Metastases were found only in locoregional lymph nodes
in 9/15 cases (60%). At last control (range 17 – 28 yrs), all pts were
free of disease. Conclusion: Our data conﬁrm the aggressive
nature of the DTC in children. The good prognosis is ensured by
an early diagnosis and the clinical evaluation of the cervical region
should be recommended as part of the routine pediatric visit.
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Differentiated Thyroid Cancer: Onset and Outcome in
a Pediatric Population with and without Risk Factors
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Background: Thyroid nodules (TN) are rare in children but
often show more aggressive features than in adults. Irradiated
childhood cancer survivors (CCS) are at risk for malignant thyroid
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Evaluation of the Usefulness of Serum Cytokines
IL-1b and sFasL Measurements in the Diagnosis of
Autoimmune Hypothyroidism and Hyperthyroidism
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Background: Autoimmune thyroid diseases (AITD) are one
of the most common organ-speciﬁc autoimmune disorders, of
which Hashimoto’s thyroiditis (HT) and Graves’ disease (GD) are
2 of the most common clinical expressions. HT is characterized by
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hypothyroidism (hypoT) that results from the destruction of
the thyroid by speciﬁc T cell-mediated cytotoxicity. In contrast,
GD is characterized by hyperthyroidism (hyperT) induced
by thyrotropin receptor-speciﬁc stimulatory autoantibodies.
Objective and hypotheses: The aim of the study was to
determine the relationship between concentration of cytokines
IL-1b and sFasL with anthropometric, hormonal and immune
thyroid factors in serum of children with autoimmune thyroid
disease. Method: The group comprised 45 newly diagnosed
children with Hashimoto thyroiditis, Graves’ disease vs euthyroid
control group: 11 hypoT (10 girls, 1 boy), 19 hyperT (15 girls, four
boys) and 15 healthy subjects (seven girls, eight boys). Thyroid
function, autoimmune and anthropometric parameters were
evaluated. Results: In our study IL-1b concentration was
signiﬁcantly higher in hypoT children ([median] 2.16 pg/ml) vs
control (1.88 pg/ml) (P!0.05) and vs hyperT (1.39 pg/ml)
(P!0.01). IL-1b positively correlated with ATPO in hyperT
children (rZ0.47; P!0.05), as well as sFasL with BMISDS
(rZ0.48; P!0.5) Signiﬁcantly higher sFasL level (0.26 ng/ml) was
identiﬁed in children with hypothyroidism (0.06 ng/ml, P!0.001)
and hyperthyroidism (0.14 ng/ml, P!0.05) compared to the
controls. ROC analysis indicates that both cytokines IL-1b and
sFasL effectively discriminated hypothyroid and healthy children
(IL-1b: AUCZ0.77; PZ0.003 and sFasL AUCZ0.897; P!0.001).
sFasL with high sensitivity 100% and speciﬁcity 73.3% but IL-1b
with low sensitivity 59.1% and high speciﬁcity 95%. Moreover
IL-1b and sFasL effectively discriminated both clinically opposing
states, hyperthyroidism and hypothyroidism among themselves:
sFasL (AUCZ0.833; PZ0.003; sensitivity: 94.7%,speciﬁcity:
72.7%. and IL-1b (AUCZ0.773; PZ0.002; sensitivity: 72.7%;
speciﬁcity: 86.4%). Conclusions: Both cytokines IL-1b and TNF-a
may be useful markers in the assessment of thyroid dysfunction of
autoimmune hypothyroid and hyperthyroid children.

Background: Infants referred with elevation of capillary TSH
on newborn screening are classiﬁed as having transient TSH
elevation when subsequently found to have normal venous thyroid
function tests off treatment with thyroxine. Causes of transient
TSH elevation include neonatal sickness, prematurity and
maternal thyroid antibodies. There is little information on thyroid
size in such infants. Objective: To determine thyroid volume by
ultrasound in infants with transient TSH elevation. Hypothesis:
That most subjects would show normal volume glands compared
with population-speciﬁc data. Method: Two observers rated
thyroid size by subjective evaluation (Sx) as small, small-normal,
normal, large-normal and large, and then reached consensus
where possible. On two separate occasions the observers measured
volume of each lobe by objective evaluation (Ox) according to the
formula length x breadth x depth x p/6 and deriving total gland
volume as the sum of both lobes. Given population-speciﬁc mean
(SD) volume of 1.61 (0.4) ml, Ox volumes corresponding to Sx
were set at !0.8, 0.8–1.0, O1K!2.2, 2.2–2.4, and O2.4 ml.
Results: Images from 15 infants (M: FZ9:6), median (range)
birthweight 3.06 (2.37–3.8)kg and gestation 39 (33–42) weeks were
available for study. Three infants were scored as having large
glands on Sx, with Ox volume 2.42 ml in one (Pendrin
heterozygote) but 1.8 and 0.85 ml in the other two. One infant
who was sick at birth due to placental abruption and renal failure
had a normal gland on both Sx and Ox (volume 1.17 ml). Sx and
Ox assessment was not possible in a further infant with alloimmune thyroiditis causing peri-thyroidal oedema. Of the
remaining 10 infants Ox volume was !0.8 (range 0.48–0.76) ml
in 8; and 0.82, 0.83 ml in the other two, Sx evaluation normal in 6
and small-normal in 4. Uptake of radioisotope was decreased in 5
and absent in 2 of these infants. Transient TSH elevation was
attributable to blocking antibodies (3), heterozygous TSH receptor
mutation (1) and cause unknown (6). Conclusion: Thyroid
volume in infants with transient TSH elevation was unexpectedly
reduced on objective measurement in 10/15 patients in our series.
This emphasises the importance of careful Ox evaluation, and
raises the question as to whether follow up with repeat thyroid
function testing and imaging later in childhood might be more
appropriate than discharge from clinic in “transient” cases.
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In Children with Autoimmune Thyroid Diseases the
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University of Turin, Turin, Italy; cDepartment of Translational
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of Modena and Reggio Emilia, Modena, Italy

Background: Autoimmune diseases have a higher incidence
and prevalence among the individuals with Down syndrome (DS)
compared to chromosomally normal people (increased risk for
thyroid, gut and islet autoimmunity, juvenile idiopathic arthritis)
These ﬁndings provide insights into a very aggressive phenotypic
expression of autoimmunity in DS children. Objective and
hypotheses: To investigate for the 1st time whether the
association with DS might per se modify the aggregation of
extra-thyroidal autoimmune diseases (ETADs) in children with
the same index autoimmune disorders, by conditioning a different
clustering in the cases with associated DS versus those without DS.
Method: In the present cross-sectional study covering 832
children with autoimmune thyroid diseases (AITDs), we
investigated the clustering of ETADs in 2 groups of patients with
or without DS (Groups A and B, respectively). All the included
patients were screened for the most common pediatric ETADs by
speciﬁc anamnesis, clinical examination and some selected
autoantibody assays. Results: The rate of children with no
associated ETADs was much higher in Group B, whilst the rates
of children with at least one or more associated ETADs were
signiﬁcantly higher in Group A. Moreover, the epidemiological
distribution of the associated ETADs was signiﬁcantly different
in the 2 patient groups with or without DS; in particular, alopecia
areata (PZ0.00001), vitiligo (PZ0.00001) and celiac disease
(PZ0.0004) were more often found in group A, whilst the
distribution of T1 diabetes mellitus was not different. Conclusion:
In a study population of children and adolescents with AITDs the
association with DS might be able to: a) condition an increased risk
of developing ETADs; b) modify the clustering of ETADs, which is
generally observed in the children with AITDs but without DS,
by favouring the aggregation of alopecia areata, vitiligo and celiac
disease.

4th Department of Pediatrics, School of Medicine, Faculty of Health
Sciences, Aristotle University of Thessaloniki, Papageorgiou General
Hospital, Thessaloniki, Greece

Background: It has already been documented that selenium
treatment has beneﬁcial effects in adult patients with autoimmune
thyroiditis, especially in those with a higher titer of antibodies and
increased inﬂammatory disease activity. Objective and
hypotheses: To investigate whether daily supplementation of
organic selenium at a high dose (200 mg in the form of
L-selenomethionine) has any effect on the titer of thyroid
autoantibodies. Method: One hundred children and adolescents
with a diagnosis of autoimmune thyroiditis were randomized to
receive daily either 200 mg of organic selenium (in the form of
L-selenomethionine) or placebo for 6 months. In all participants, the
levels of fT4, TSH, as well as the titer of TPO and Tg autoantibodies
are determined at 3 times (0, 3, 6 months) and ultrasonography of
the thyroid gland is performed at 2 times (0, 6 months). Here is
presented the analysis of the data obtained from 42 patients that
completed 3 months and 23 patients that completed 6 months of
treatment. Results: After a 3-month period, a difference, though not
statistically signiﬁcant, in the change of anti-Tg levels was detected
in both groups (decrease in the intervention group vs increase in the
control group: D:K84.6G72.0 vs C24.3G24.9 IU/ml, PZ0.225);
after 6 months, a greater decrease in the change of anti-Tg levels was
also observed in the intervention group (D:K156.8G115.0 vs
K59.8G40.8 IU/ml, PZ0.592). In contrast, no difference was
detected in the change of anti-TPO levels (increase in both groups)
either after 3 (PZ0.379) or 6 months of treatment (PZ0.556).
Conclusion: Based on these preliminary results, selenium
supplementation is suggested to decrease the levels of the antibodies
against thyroglobulin in children and adolescents with autoimmune
thyroiditis. The completion of the study, after the inclusion of all
patients and for the whole study period, is needed in order to draw
safer conclusions.
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Minimally Invasive Video-Assisted Thyroid Surgery in
Children: A Single Center Ten-Years Experience
P1-P925

L-selenomethionine Supplementation in Children
and Adolescents with Autoimmune Thyroiditis:
Preliminary Results of a Randomized Double-blinded
Placebo-controlled Clinical Trial
Ioannis Kyrgios, Aikaterini Dimopoulou, Eleni Kotanidou,
Angeliki Kleisarchaki, Konstantina Mouzaki,
Assimina Galli-Tsinopoulou
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Background: Improved tools for diagnosis, a higher malignancy risk in thyroid nodules and the referral to surgery in Grave’s
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disease when medication fails, have lead to increased thyroidectomies in children. Objective and hypotheses: The aim of our
study was to evaluate thyroid surgery outcomes and the presence
of transient or permanent complications, in a cohort of children
who underwent surgery, with the same surgical team, in the last 10
years. Method: children (24 F/11 M) were selected for thyroid
surgery and longitudinally followed-up for 24.3G13.88 (mean G
sds) months. Clinical features and indications to surgery were
evaluated, along with complications: transient or permanent
hypoparathyroidism, transient or permanent RLN (Recurrent
Laryngeal Nerve) injury and post-operative bleeding. Results: 20
(15 F/5M) children underwent thyroid surgery for benign
conditions (mean age 13.88G2.33 years), and 15 (9 F/6 M) for
malignant ones (mean age 13.93G3.59 years), with no signiﬁcant
age difference in the two groups (P value 0.96). Of the benign
conditions, 6 were Grave’s disease and 14 other conditions; of the
malignant ones, 1 was a multiple endocrine neoplasia type 2, 13
were papillary and 1 was medullary carcinoma. 12 children with
malignant conditions underwent total thyroidectomy (TT): 3 of
which with central compartment lymphadenectomy and 4 with
central and lateral-cervical lymphadenectomy; 3 had an initial
hemi-thyroidectomy, followed by complete removal of thyroid
gland. Of the benign conditions, 13 underwent thyroidectomy
while 7 underwent hemi-thyroidectomies. 5 children (all
malignant conditions) suffered from post-operative hypoparathyroidism (only 1 was transient). One presented transient RLN injury
(TT from benign condition) and 1 post-operative bleeding (TT for
malignant condition). Conclusion: Using a multidisciplinary
team (endocrinologists, radiologists and surgeons), a Minimally
Invasive Video-Assisted Thyroid Surgery (MIVAT) approach for
thyroid surgery and a careful pre-surgical preparation (Grave’s
disease) allowed us to reduce permanent severe complications in
children.

evaluate their thyroid function evolution. Methods: Retrospective
study of thyroid function in children born from 2003 to 2010 with
b-TSH between 5 and 10 mIU/l who were put on treatment in the
ﬁrst two years of life due to serum TSHR10 mIU/l. The prevalence
of CH was determined, as well as the permanent congenital
hypothyroidism (PCH) frequency among those born at term and
healthy, who had been followed for at least 6 months after
treatment withdraw. PCH was considered when the treatment was
reintroduced due to steadily TSHR10 mIU/l. Thyroid scintigraphy with technetium-99m (99mTc) was done for etiologic
investigation. Results: From 380,741 neonates screened, 3,713
(1.0%) had b-TSH between 5 and 10 mIU/l, of which 339 (9.1%)
had CH. Children born preterm (32), with neonatal anoxia (2) or
genetic syndromes (13) or hyperthyroid mother (1), as well as 35
individuals who were not followed for 6 six months after thyroxin
withdraw were excluded in the late thyroid function evaluation.
From the remaining group of 256 children (152 males), 70 (27.3%)
had PCH among which 4 thyroid dysgenesis (2 hemiagenesis, 1
lobe hypoplasia and 1 thyroid hypoplasia) and 8 goitres. Serum
FT4 levels in the initial neonatal evaluation were lower in the PCH
group (PZ0.002). Other relevant ﬁndings were that 22.6% of
children took more than 4 months to develop CH and 25.7% of
those with PCH had the diagnosis of the permanent deﬁciency
only after 4 months of treatment withdraw. Conclusion: The
b-TSH screening-test cutoff of 5 mIU/l, along with clinical and
laboratory follow-up allowed the early detection of 339 CH and 70
permanent hypothyroid children that would have been missed if
the current b-TSH cutoff of 10 mIU/l was used.
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Prevalence of Congenital Hypothyroidism and
Thyroid Function Follow-Up of Children with Tsh
Cutoff between 5 and 10 mIU/l in Neonatal Screening
Flávia Corrêa Christensen-Adad, Carolina Taddeo Mendes-dosSantos, Maura Mikie Fukujima Goto, Letı́cia Esposito Sewaybricker,
Gil Guerra-Junior, Lı́lia Freire Rodrigues D’Souza-Li, André
Moreno Morcillo, Soﬁa Helena Valente Lemos-Marini
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of Medical Sciences, Campinas State University (Unicamp),
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Objective: To determine the prevalence of congenital
hypothyroidism (CH) in children with dry bloodspot TSH
(b-TSH) between 5 and 10 mIU/l in neonatal screening and
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Preliminary Results: Body Composition of Adolescent
Patients with Congenital Hypothyroidism and
Correlation with Laboratory Parameters
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Background: Thyroid dysfunction may predispose to imbalanced body composition. Objective and hypotheses: The aim of
the study is to evaluate bone, muscle and fat mass in teenagers with
congenital hypothyroidism and correlate their bone proﬁle with
laboratory parameters, in an effort to offer more effective lifestyle
counselling. Method: Adolescents diagnosed with congenital
hypothyroidism through neonatal screening underwent thorough
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clinical examination, thyroid function tests (TFTs) and basic bone
proﬁle, as well as bone mineral density scan, using dual-energy
X-ray absorptiometry (DXA). For statistical purposes, a group of
57 healthy age- and sex-matched controls was also studied.
Results: To date, 18 teenagers have been assessed, aged 14–18
years (12 female subjects); 4 with thyroid gland agenesis, 10 with
ectopic thyroid gland, 2 with hypoplastic thyroid gland and 2 with
dysormonogenesis. Five patients report a total of ﬁve posttraumatic fractures of long bones. 55% receive adequate calcium
through their diet and only 33% exercise regularly. Their
laboratory results (lipid proﬁle, TFTs, 25(OH)D, parathormone)
were within reference range, with a tendency of high-normal TSH
values amongst boys. Compared to controls, the patients were
heavier, with marginally higher fat mass, whereas their bone and
muscle mass were comparable. A positive correlation was found
between body weight and fat mass, which in turn was negatively
correlated to vitamin D levels (rZK0.77, P!0.01). Conclusion:
Overweight patients with congenital hypothyroidism tend to have
more pronounced adipose tissue accumulation and lower vitamin
D levels, therefore they should be targeted towards regular exercise
and a balanced diet, with adequate calcium intake. In patients
whose hypothyroidism is under control, bone and muscle mass are
not particularly affected.

Birth weight was 1.7 kg and there was no goitre. Baby had
tachycardia from birth and developed proptosis, diarrhoea and
high blood pressure on day 5. Results: On day 2, TSH was low
[0.005 mIU/l (1–20)] but f T4 was normal [4.6 ng/dl (2–5)]. By day
5, fT4 increased to 5.4 ng/dl (0.9–2.2). The baby was treated with
carbimazole 0.5 mg/kg/d and propranolol. He showed clinical
improvement, and normalisation of ft4 within 5 days. Carbimazole
was gradually discontinued over 3 months and child remained
euthyroid. However, he had poor cranial growth post-natally, and
at 9 months, his anterior fontanel had closed completely, and he
had microcephaly and developmental delay. Conclusion: In this
unusual case of NGD, both maternal stimulating autoantibodies
and high dose thyroxine therapy could have potentially
contributed to development of craniosynostosis and microcephaly.
It is important be vigilant of past autoimmune thyroid disease
during pregnancy, and monitor the fetus and new-born
accordingly.
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Seasonality of Month of Birth in Children and
Adolescents with Hashimoto Thyroiditis
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Neonatal Thyrotoxicosis and Craniosynostosis
Associated with Maternal Graves’ Disease and High
Dose maternal Thyroxine Therapy for Papillary
Carcinoma
Sumudu Seneviratne, Nishani Lucus, Ashangi Weerasinghe
Department of Paediatrics, Faculty of Medicine, University of
Colombo, Colombo, Sri Lanka

Background: Neonatal Graves’ disease (NGD) occurs in 1–2%
pregnancies with maternal Graves’ disease. Thyroid autoantibodies can persist in the maternal circulation even 10 years
after thyroidectomy and can lead to NGD in the absence of
maternal thyrotoxicosis. Both maternal stimulating autoantibodies
and maternal thyroxine can cross the placenta, and have been
implicated in neonatal craniosynostosis. Objective and
hypotheses: We report a case of NGD associated with
craniosynostosis in a baby of a 33 year old female with a history
of Graves’ disease. She underwent a total thyroidectomy prior to
the pregnancy and was started on suppressive doses of thyroxine
therapy for incidentally detected papillary carcinoma of the
removed thyroid. Method: During the pregnancy, which was
unplanned, mother had poor antenatal clinic attendance and
continued to take 200 mg of thyroxine daily. Baby was delivered by
emergency section at 32 weeks of gestation, due to fetal distress.
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Background: A number of studies have previously described
seasonality of birth in children with type 1 diabetes, thus
suggesting that the autoimmune process may begin during fetal
development. However, there is a lack of data regarding
autoimmune thyroid disease in childhood. Objective and
hypotheses: The aim of this study was to analyse the seasonal
birth month pattern in young patients with Hashimoto thyroiditis
and compare it with that of youth healthy controls. Method:
Medical records of a total of 298 children and adolescents with a
diagnosis of Hashimoto thyroiditis before the age of 18 years,
made from 2005 to 2015, were retrospectively reviewed. In
addition, 298 consecutive subjects that were evaluated, between
2013 and 2015, in a tertiary unit for any reason, provided that they
had no personal or family history of thyroid or any other
autoimmune disease at least in ﬁrst-degree relatives, served as
controls. Statistical analysis was performed using a chi-square test.
Results: Signiﬁcant differences were found between children and
adolescents with Hashimoto thyroiditis and healthy controls as far
as the pattern of month of birth distribution is concerned (c2Z
21.397, 11 degrees of freedom, PZ0.029). The highest and lowest
predispositions to Hashimoto thyroiditis were inherent in those
born in March to May and October to December, respectively.
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When analysis was performed separately for males and females,
similar birth patterns of patients with autoimmune thyroiditis
were obtained only in the subgroup of females (c2Z18.283, 11
degrees of freedom, PZ0.07 for females, c2Z10.013, 11 degrees of
freedom, PZ0.529 for males). Conclusion: This study suggests
that the effect of certain seasonal factors during fetal development,
reﬂected by the seasonal differences in birth pattern, in children
and adolescents with Hashimoto thyroiditis could contribute to
long-term programming of an autoimmune response against the
thyroid gland.

effects were related by any patients. Conclusion: RAI has been
safely used in our unit with good results. Hypothyroidism is
achieved 6 months later after RAI and 1 month later, when a
second treatment is needed. Higher activities of RAI also seem to
be associated with better results (more rapid onset of hypothyroidism).
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Background: Besides surgery, radioactive iodine therapy
(RAI) is an effective and safe option to treat children with
hyperthyroidism from Graves disease (GD) who cannot achieve
euthyroidism with antithyroid drugs. Objective and
hypotheses: To present the experience of a Portuguese paediatric
unit with the use of RAI in children with GD. Method: The
authors performed a review of 7 cases of Graves disease of age under
18 years treated with RAI between 2010 and 2015. A previous trial
on methimazole (“block and replace”) was attempted in all patients.
Indications for RAI were uncontrolled hyperthyroidism with
thyroid mass less than 80 g and absence of active eye disease. The
goal of RAI was achieving a hypothyroid state, after which therapy
with levothyroxine would be started. Methimazole was routinely
stopped 1 week before RAI and therapeutic activity was calculated
based on 24 h radioiodine uptake and thyroid mass. Results:
Patients, who were all female, had a median time of onset of
10.1years (9.9–10.8). RAI was administered after a long period
under methimazole (41months (33–52)) to achieve an euthyroid
state, at median age of 13.9 years (13.5–15.1), with a median
activity of 10 mCi (9–13). After RAI, hypothyroidism was
achieved after a median of 6 months (5.25–11.5) in 5 patients.
The remaining two needed a second RAI dose of 7.6 and 10.9 mCi
and became hypothyroid 1 month later. Globally, the 1-session
RAI group were offered a 11 mCi (10–13) activity, compared to
17 mCi (15.1–19.0) of the 2-session group. There is also a trend in
progressively higher activities of RAI, with better results. No side
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Background: In a recent report we have identiﬁed multinodular goiter (MNG) as a condition with an increased risk for
thyroid malignancy in children and adolescents. Objective and
hypotheses: To report the prevalence and characterization of a
prospectively and uniformly followed cohort of pediatric patients
with MNG and to retrospectively analyze differences between
benign and malignant MNG before surgery in order to identify
malignancy predictors. Method: We studied 32/104 patients
under 19 years of age referred to our center for thyroid nodules
between 2008 and 2015, who presented MNG and reached a ﬁnal
diagnosis (benign vs. malignant) by surgery (n:24) or by at least 1
year (range:1.5–6.5) of clinical follow up (n:8). Initial evaluation
included clinical data, thyroid function, Doppler-US and
US-FNAB cytology categorized with the Bethesda System.
Results: Upon admission mean age was 13.6 years, 75% were
females, 69% pubertal. Papillary thyroid carcinoma (PTC) was
found in 8 patients (25%). Risk factors, present in 5/32, were not
associated with malignancy. All patients with familiar MNG
(n:6) had a benign diagnosis. Younger age (10.4 vs 14.8 years),
prepubertal status (5/8 vs 5/24,) and pathologic lymphadenopathies (4/8 vs 1/24) were signiﬁcantly associated with malignancy
(P!0.05). All malignant nodules were solid (8/8 vs 12/24,
P!0.05). Conversely, the ﬁnding of mixed/cystic nodules on US
was always associated with a benign diagnosis (P!0.05). Although
within the normal range, median TSH concentration was higher in
patients with PTC (3.5 vs 1.4 mIU/l, P!0.05) and the likelihood of
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PTC increased with rising TSH levels. Malignancy risk in Bethesda
categories I, II, III, V and VI was 0, 7.7, 0, 75 and 100%
respectively. PPV and NPV for Bethesda V-VI FNAB results were
86 and 96% respectively. Conclusion: MNG represented 31% of
our thyroid nodule population. PTC incidence was 25%, similar to
that reported in pediatric thyroid nodules. Younger age,
prepubertal status, higher TSH concentrations, solid nodules and
pathologic lymphadenopathies were signiﬁcantly associated with
malignancy. These ﬁndings should be considered when facing the
therapeutic approach for these patients.

also be considered, even though MMI causes less serious liver
damage when compared to propylthiouracil.
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Thyroid Function in Children Affected By Congenital
Hypothyroidism (CH) with Eutopic Thyroid After
Discontinuation of Treatment with Levothyroxine
Elena Poggic, Roberto Gastaldia, Monica Muracac, Katia Perric,
Angela Pistoriob, Mohamad Maghniea,c
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Clinical Case of Acute Liver Injury in Pediatric Patient
with Autoimmune Hyperthyroidism
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Background: Autoimmune hepatitis (AIH) and methimazole
(MMI)-induced toxic hepatitis are both rare diseases in pediatric
age. Case presentation: We present the case of a 15-year-old girl
affected by idiopathic arthritis and autoimmune thyroiditis. The
autoimmune thyroiditis was diagnosed at 13 years of age. At 15
years old she developed hyperthyroidism (TSH !0.01 mcU/ml,
FT4 2.3 ng/dl, FT3 8.4 pg/ml, TRAb 18 IU/l) and was treated with
MMI (0.28 mg/kg per day). 2 weeks after the start of treatment
FT3 and FT4 were normalized, but there was a relevant elevation
of her transaminases (AST 493 U/l, ALT 614 U/l). MMI-induced
toxic hepatitis, AIH, and viral hepatitis were all considered as
possible diagnoses and we immediately suspended the MMI. Her
transaminases remained stable but elevated in the 10 days
following MMI suspension. We excluded the most common
causes of viral hepatitis. Autoimmune screening tests showed a
positivity of anti-LKM antibody with 1:80 titre. Smooth muscle
antibodies were negative. Due to the lack of improvement of
transaminases’ values with the suspension of MMI and the
positivity of anti-LKM antibody, we performed an echo-guided
liver biopsy. The histological examination was suggestive of an
AIH in the active phase. We made the diagnosis of AIH using the
revised scoring system for AIH diagnosis provided by the
International Autoimmune Hepatitis Group. We re-started MMI
and started therapy with prednisone and azathioprine. Transaminases were normalized after 2 weeks and thyroid function was
normalized after 1 month. Conclusion: AIH is a rare disease in
pediatric age, however it is important to keep in mind that patients
affected by autoimmune thyroiditis are at an increased risk to
develop other autoimmune diseases. Therefore it must be
considered in these cases. MMI-induced hepatotoxicity should
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Objective and hypotheses: We analysed the prevalence of
transient hypothyroidism in a cohort of children affected by CH
with eutopic thyroid after Levothyroxine discontinuation.
Method: 77 newborns (36 females, 41 males) affected by CH
with eutopic thyroid from 1999 to 2011 were enrolled. The
conﬁrmation diagnosis of CH after screening was made within
the ﬁrst 15 days of life by assessing TSH value (mean 74.4G
82.2 mU/ml n.v 0.5–4.2) and fT4 value (mean 8.9G3.6 pg/ml, n.v.
9–17). Thyroid ultrasound was performed in all newborn who
were also treated with Levothyroxine at a starting daily dose of
5–10 mcg/kg per day (median dose 8.5 mcg/kg per day). All
children were re-evaluated at a mean age of 3.5G1.0 years after
treatment discontinuation for 4 weeks. They were divided in two
groups according to TSH value at neonatal screening: group (A)
TSH 7–U/ml and group (B) TSH O10.1 mU/ml (TSH cut-off value
7 mU/ml). Results: Forty-seven children (61.0%) had transient
hypothyroidism and 30 (39.0%) had permanent hypothyroidism;
the latter had a mean TSH value at neonatal screening of 23.08G
25.8 mU/ml (37.3% were in group A and 66.7% in group B)
compared to the mean TSH value at diagnosis of 76.7G
95.1 mU/ml. Children with transient hypothyroidism had a TSH
value at neonatal screening of 16.6G16.1 mU/ml (40.4% were in
group A and 51.1% in group B) compared to the mean TSH value
at diagnosis of 75.1G87.7 mU/ml. No signiﬁcant relationships
were found between the two groups for their outcomes indicated
as transient vs permanent hypothyroidism, mean TSH values at
neonatal screening (PZ0.79), at diagnosis (PZ0.70), and dosage
of Levothyroxine at diagnosis (PZ0.12). Moreover, no correlation
was found between mean TSH values at neonatal screening and
after therapy discontinuation (rsZ0.15). Conversely, a signiﬁcant
relationship between the number of Levothyroxine therapy
variations and the ﬁnal outcome was found in children with
permanent hypothyroidism (2.1G2.0) vs children with transient
hypothyroidism (0.9G1.1; PZ0.0097). Conclusion: 39.0% of
children with CH and eutopic thyroid presented true hypothyroidism after treatment discontinuation. Number of Levothyroxine
therapy variations was the only signiﬁcant factor as determinant of
permanent hypothyroidism.
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Hyperthyroidism in an Infant of a Mother with
Autoimmune Hypothyroidism with Positive TSH
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Background: Neonatal hyperthyroidism is a rare condition
seen in infants born to mothers with Graves disease, with
transplacental transfer of TSH receptor antibodies (TRAb) to the
baby. Some patients have been shown to swing from hypothyroidism to hyperthyroidism as TSH receptor blocking and stimulating
antibodies may coexist. Objective and hypotheses: To describe
a rare clinical event of a neonate with severe Graves hyperthyroidism, born to a mother with autoimmune hypothyroidism
Method: A baby boy born preterm at 35 weeks gestation had
signiﬁcant irritability, tachycardia and a suspicion of proptosis
36 hours after birth. The mother was known to have autoimmune
hypothyroidism, diagnosed at age ten and was taking levothyroxine replacement with normal thyroid function throughout
this pregnancy. She had never been thyrotoxic. She also had
pernicious anaemia and extensive vitiligo. Her sister and grandmother have Hashimoto’s thyroiditis. Her mother has Graves
disease. The mother therefore was tested for TRab. Results: The
baby’s thyroid function on day 3 demonstrated gross thyrotoxicosis, TSH!0.01 mU/l (NR day 3 !10 mU/l), FT4 O77 pmol/l
(20–35) and FT3 15.4 pmol/l. TRab was elevated at 18.4 IU/l
(!1.8). The mother’s TRab was high at 24.7 IU/l. The baby was
commenced on propranolol on day 7, with some symptomatic
improvement, however thyroid hormones continued to rise. After
endocrine consultation, on day 17 carbimazole (CBZ) was
commenced, at 0.3 mg/kg per day. Thyroid function normalized
within 10 days, CBZ was gradually tapered and medication was
weaned by 7 weeks. He has remained euthyroid. His mother
continues to require replacement thyroxine. Conclusion: Rare
cases of de novo development of TSH stimulating antibodies are
described in patients on levothyroxine and might provide an
explanation for our case. However, almost all infants reported with
neonatal thyrotoxicosis were either de novo or associated with
maternal history of active or treated Graves disease.1 Our ﬁndings
have important implications for future follow up of this family and
for management of future pregnancies.
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Thyroid Cancer Presentation in Children is Different
than in Young Adults
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Background: Differentiated thyroid cancer (DTC) in pediatric
age might have peculiar course and prognosis. Objective and
hypotheses: To compare clinical, biochemical and ultrasound
(US) features at diagnosis, histological grading and outcome in two
groups of children and young adults with DTC. Method: Clinical,
biochemical and imaging characteristics of 63 patients with DTC,
diagnosed between 1999 and 2014 in our hospital, were retrospectively evaluated. Patients were divided in 2 groups according
to age at DTC diagnosis: group A including 18 patients aged %18
years (mean age 15.4G2.8); group B including 45 patients aged
between 19 and 30 years (mean age 25.9G2.7). All patients
underwent both surgery and radioactive iodine therapy. Follow-up
period was 6.7G3.3 years for group A patients and 5.2G3.2 years
for those in group B (PO0.05). Results: 1. Tumor size (P!0.01)
and metastasis rates (P!0.03) at diagnosis were higher in group
A. 2. The severity of lymph node involvement, as assessed by
clinical and US evaluations, was higher in group A (PZ0.045). 3.
Association with Hashimoto’s thyroiditis (HT) and thyroid
dysfunction biochemical signs were more frequent in group A
(PZ0.045 and PZ0.02 respectively). 4. Tumor recurrence rate
and free survival rate were similar in the two groups. Conclusion:
DTC in children presents with a clinical and biochemical picture
which differs from the one observed at presentation in young
adults, due to following features: a) More frequent association with
HT; b) More severe lymph node involvement; c) More frequent
thyroid function biochemical alterations.

P2-P937

Starting Treatment in Congenital Hypothyroidism
with Normal FT4 Levels and Thyroid Gland in situ
Detected at Neonatal Screening
Laura Paonea, Jessica Gubinellia, Giuseppe Scirèa,b,
Graziamaria Ubertinia, Marco Cappaa
aBambino Gesù Children’s Hospital-IRCCS DPUO- UO
Endocrinology, Rome, Italy; bTor Vergata University, Rome, Italy

Background: Recently congenital hypothyroidism (CH) is
increased,particularly mild forms. Current guidelines recommend
initial levothyroxine (LT4) dose of 10–15 mcg/kg per day as soon
as possible, if diagnosis is conﬁrmed by serum test, even if
FT4 concentration is normal and venous TSH concentration is
O20 microUI/ml. Objective and hypotheses: The aim of our
study was to evaluate the initial LT4 dose in newborn with
congenital hypothyroidism, normal FT4 and thyroid gland in situ.
Method: We conducted a retrospective charts review of all
CH patients seen at Bambino Gesù Children’s Hospital from
2013-present. We included all newborn in whom conﬁrmatory
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serum test demonstrated TSHO20 microUI/ml and normal FT4
levels. Thyroid ultrasonography showed a normal gland in situ.
Exclusion criteria: preterm birth, genetic syndrome, chronic
diseases. Results: We identiﬁed 24 patients (10 female e 14
male), mean (SD) birth weight was 3.2 (0.4) Kg. Median TSH at
diagnosis was 38.65 microUI/ml (IQ 31.1–56),mean (SD) FT4
1 ng/dl (0.72–1.4). Patients started LT4 treatment at a mean (SD)
age of 29.2 (7.9) days with a mean (SD) initial dose 5.6 (1.7)
mcg/kg/day. Median TSH after 15 days of treatment was
2.1 microUI/ml (IQ 0.8–5.5) and after 1 month was
2.4 microUI/ml (IQ 0.5–3.7). Mean (SD) FT4 after 15 days of
treatment was 1.6 ng/dl (0.28) and after 1 month was 1.58 ng/dl
(0.28). 11 patients had thyrotoxicosis (FT4 R1.7 ng/dl) after
15 days of treatment at mean (SD) starting LT4 dose 6.7 mcg/kg
per day (1.5) vs 13 patients with normal FT4 at mean (SD) starting
dose 4.6 mcg/kg per day (1.16) (PZ0.002). Conclusion: We
obtained euthyroidism at 15 days of treatment at mean dose of
4.6 mcg/kg per day, avoiding thyrotoxicosis. These results indicate
that CH mild forms may require lower LT4 dose. Larger
prospective studies are needed to validate our ﬁndings and to
investigate the optimal LT4 dose required in CH mild forms.

Conclusion: Due to the association between congenital hypothyroidism and facial dysmorphism we recommended MLPA test who
detected the presence of a subterminal 10q deletion for both,
mother and daughter. In our family the risk of recurrence is high
(50%). Once the family chromosome change is known, we
recommended prenatal test in any future pregnancy to ﬁnd out
the presence of a subterminal 10q deletion.
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Five-Year Prospective Evaluation of Thyroid Function
Test Evolution in Children with Hashimoto’s
Thyroiditis Presenting with Either Euthyroidism or
Subclinical Hypothyroidism
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Distal Monosomy 10q Presented as Congenital
Hypothyroidism
Elena Emanuela Brahaa, Cristina Rusua, Ioana Armasub,
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Background: Distal monosomy 10q is a rare chromosomal
anomaly characterized by unusually slow growth before and after
birth, mild to severe intellectual disability and distinctive
craniofacial features (hypertelorism, strabismus, a prominent or
broad nasal bridge, and posteriorly rotated low-set ears). Some
other anomalies have been described in various systems. The
behavioral proﬁle was characterized by marked inattention,
hyperactivity and impulsivity. In recent years, subtelomeric
rearrangements have been identiﬁed by MLPA test since
conventional cytogenetic analysis may not be sensitive enough
to detect very small deletions. Most 10q deletions occur de novo.
Method and results: We report two cases (mother and daughter).
The mother has been diagnosed with congenital scoliosis, facial
dysmorphism and congenital hypothyroidism with goiter; because
the high doses of Euthyroxw, we assumed an enzyme deﬁciency.
She was operated for goiter and thyroid hormone replacement was
made successfully. The daugther has also facial dysmorphism and
congenital hypothyroidism (Euthyrox replacement treatment).
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Background: It had never been investigated to now whether
the course of thyroid function in Hashimoto’s thyroiditis (HT)
may differ in the children who had presented with either
euthyroidism or subclinical hypothyroidism (SH). Objective
and hypotheses: To establish, by means of a 5-year prospective
evaluation of 234 children with HT and no prognostic risk factors,
whether thyroid status evolution over time may be conditioned by
the biochemical pattern at HT diagnosis. Method: From the time
of recruitment all of them were followed-up as outpatients every
12 months for a pre-established period of 5 years and only those
who completed the overall follow-up period were taken into
consideration for this study. At each examination TSH, FT4,
thyroid peroxidase and thyroglobulin (TPOAb and TGAb) serum
levels were measured. Results: In the entire series TSH values
signiﬁcantly increased during follow-up, whilst FT4 values decreased
and the proportion of children with a thyroid dysfunction increased
from 27.3 to 47.4% (PZ0.0001). Such a trend was more evident in
the patients presenting with SH (group B) than in those presenting
with euthyroidism (group A). At the end of follow-up the prevalence
of children with overt hypothyroidism was 12.3% in group A vs
31.2% in group B (PZ0.0007). TPOAb and TGAb serum levels at
entry were not signiﬁcantly different in the patients who deteriorated
over time thyroid function than in those who did not. Conclusion:
a) children with HT are per se incline to show, during the ﬁrst
5 years of disease, a spontaneous deterioration of thyroid function
picture; b) such a trend is more evident in the patients who had
presented with a SH than in those who were initially euthyroid;
c) this trend is not signiﬁcantly affected by the serum levels of
TPOAbs and TGAbs at HT diagnosis.
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An Unusual Case of Impaired Renal Function and
Thrombocytopenia
Luminita Nicoleta Cimaa, Adrian Lunguc, Bogdan Ionescuc, Ioana
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Background: Autoimmune thyroid disease can be sometimes
associated with autoimmune thrombocytopenia and decreased
renal function. Case report: A 17-year-old female patient was
referred to our endocrine department for evaluation of hypothyroidism (TSHZ150 mcIU/ml, FT3Z0 pg/ml, FT4!0.1 ng/dl)
presenting severe fatigability and myalgia. From her medical
history we mention that she was diagnosed with thrombocytopenia 1 year ago (85.000/mm3) and signiﬁcant menometroragy in
Nov 2015 (HbZ4.5 g/dl) for which she was treated with oral
contraceptives. After the vaginal bleeding her creatinine doubled
and the patient was referred to the nephrologist. All the causes for
thrombocytopenia and elevated creatinine were excluded
(domestic and drug toxicity, viral infection, autoimmune) and
the platelet autoantibodies were negative. The endocrine evaluation revealed mixedema, HZ156.6 cm (K1.3 SD), WZ45.5 kg,
hoarseness, slurring of speech, pale, dehydrated skin. The blood
test showed moderate thrombocytopenia (70000/mm3) elevated
VEM, moderate dyslipidemia, elevated creatinine (1.4 mg/dl),
normal blood urea (52 mg/dl), elevated CK (1309 UI/ml). The
hormonal proﬁle showed severe autoimmune hypothyroidism
(TSHO75 mcIU/ml, TT3!40 ng/dl, FT4!0.3 ng/dl, antithyroglobulin antibodiesO3000 UI/ml, antiperoxidase antibodiesZ
392 IU/ml). The thyroid ultrasound revealed a small thyroid
gland with a heterogeneous echotexture, decreased ﬂow at color
Doppler, abdominal ultrasound showed completely normal
kidneys, but the echocardiography showed poor left ventricular
performance and decrease in the rate of ventricular diastolic
relaxation. A diagnosis of severe autoimmune hypothyroidism
with myopathy was made and the elevated creatinine was thought
to be secondary to excessive production rather than impaired renal
function as the blood urea was normal. The associated
thrombocytopenia has probably an autoimmune etiology, though
the platelet antibodies were negative. Substitutive treatment with
levothyroxine was started. Conclusion: Elevation in serum
creatinine levels can occur even in the absence of a decline in
the glomerular ﬁltration rate, and one should look hard for
unusual causes, especially in a patient with normal blood urea.
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Background: Hashimoto thyroiditis (HT) is part of the
spectrum of autoimmune thyroid diseases and is characterized by
the destruction of thyroid cells by various cell- and antibodymediated immune processes. Objective and hypotheses: The
aim of this study was to evaluate clinical and laboratory ﬁndings
and determine the prevalence of celiac disease (CD) in children
with HT. Method: A total of 80 patients with positive anti-thyroid
antibodies who were between 6-17.9 years of age were retrospectively studied. Age, gender, symptoms at the time of
presentation, family history of thyroid disorders, clinical and
laboratory ﬁndings were recorded. The levels of thyrotropin, free
thyroxin thyroid autoantibodies (thyroid peroxidase and thyroglobulin antibodies), immunoglobulin A (IgA) anti-tissue transglutaminase antibodies (IgA-tTG) and thyroid ultrasound were
enrolled. Results: The study consisted of a population of 80
patients with 81.2% (65) girls and 18.8% (15) boys. Family history
of thyroid disease was determined in 38 (47.5%) patients. The most
common symptoms were goiter (30%) and weight gain (25%).
Forty three (53.8%) patients presented with euthyroidism, while
23 (28.7%) and 14 (17.5%) patients with subclinical hypothyroidism
and hypothyroidism, respectively. Thirty seven (46.2%) patients
had goiter. IgA-tTG was positive in only one patient (1.25%) with
HT. The symptoms of CD were present and small intestine biopsy
revealed villous atrophy and crypt hyperplasia in this patient.
Conclusion: In our study, the major symptoms were goiter,
weakness and weight gain and only one patient (1.25%) was found
to have CD. This study has shown that the prevalence of CD in
children with HT is higher than in the general population.
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Euthyroid Hashimoto Thyroiditis in Children:
Evolution Over Time
Feneli Karachalioua, Maria Kafetzib, Elpis Vlachopapadopouloub,
Dimitris Thomasa, Irene Kaloumenoua, Aspasia Fotinoua,
Kyriaki Karavanakic, Stefanos Michalakosa
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Greece; bMicrobiology Dept, P & A Kyrakou Children’s Hospital,
Athens, Greece; c2nd Department of Pediatrics, Diabetic Clinic,
University of Athens, “P&A Kyriakou” Children’s Hospital, Athens,
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Background: The natural evolution of euthyroid Hashimoto
thyroiditis (HT) varies among children and treatment in children
with HT and normal/mild elevated serum TSH is controversial.
Objective and hypotheses: The aim was to study the natural
course of HT in children and evaluate predictive factors of thyroid
function Method: We evaluated data from 87 children retrospectively (63 girls, 24 boys), mean age 10.6G3.2yrs, with HT
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[antibody titers (anti-Tg and anti-TPO) at least double the upper
limit of normal]. All children had FT4 within normal ranges at
diagnosis, 64 had also normal TSH!5 U/L (group 1), whereas 23
of them had subclinical hypothyroidism 5!TSH!10 U/L (group
2). Serum levels of FT4 and TSH were recorded at 6, 12 and 24
months after their diagnosis and thyroid ultrasound was performed
at 12 and 24 months. Results: During follow up, 45 (70.3%)
patients of group 1 remained euthyroid (TSH!5 U/L), 11 (17.2%)
presented mild elevation of TSH!10 U/L and in 8 (12.5%) TSH
roseO10 U/L, among whom 4 developed overt hypothyroidism. In
group 2, 8 (34.8%) presented normalization of TSH, 5 (21.7%)
remained stable with mild elevation of TSH!10 U/L, while 10
(43.5%) developed signiﬁcant rise of TSHO10 U/L and/or overt
hypothyroidism. Children with deterioration of thyroid function
(33.3%) during follow up had higher anti-TPO (660.2G680 vs
329.7G392 U/ml, PZ0.04) and anti-Tg levels (1288.6G1037 vs
608.3G536 U/ml, PZ0.04) at baseline and signiﬁcantly higher
increase of anti-Tg levels during follow-up (115.2G78 vs 28.2G
25 U/ml, PZ0.05), compared to children who remained or
reversed to normal. Conclusion: A signiﬁcant percentage of
children (66.7%) with HT remained or became euthyroid during
a 2 year follow-up period. Antibody titers at diagnosis and their
progressive increase may constitute predictive factors of future
deterioration of thyroid function in children with HT.

discharge. Later tests revealed TSH !0.02 mcIU/ml (0.5 – 4.5), free
T4 O7 ng/ml (0.8 – 2), total T3 O7.8 ng/mL (1 – 2.1). Anti-thyroid
peroxidase and anti-thyroglobulin antibodies were positive and
thyroid stimulating immunoglobulin index (TSI) was markedly
elevated 6.6 (!1.3). He was diagnosed with Graves’ disease and
started on Methimazole and Propranolol treatment. Conclusion:
Patients with TPP can have subtle signs and symptoms of
thyrotoxicosis on presentation and is easily under-recognized.
High index of suspicion is crucial in patients who present with
acute paralysis associated with hypokalemia. Early diagnosis and
treatment of the hyperthyroid state prevent life-threatening
complications of hypokalemia and recurrence of paralysis.
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Age at Diagnosis and Mental Development in
Children with Congenital Hypothyroidism in the
Absence of Newborn Screening Programme
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Adel Djermanea, Abdennour Larabab
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Thyrotoxic Periodic Paralysis, an Under-Recognized
Condition
Siu Ying Nip, Carolina Di Blasi
Seattle Children’s Hospital, University of Washington, Seattle,
Washington, USA

Background: Thyrotoxic periodic paralysis (TPP) is a rare
clinical manifestation of hyperthyroidism, commonly seen in
Asian males. Patients often present with sudden onset muscle
weakness associated with severe hypokalemia. Case presentation: A 16-year-old Filipino male presented with acute onset
bilateral lower extremities weakness. He woke up at night but was
unable to move his legs. He denied any recent viral infections,
ingestion of canned food or history of paralysis. He complained of
occasional palpitation and more frequent bowel movement. He had a
2.5 kg weight loss despite increased appetite. He otherwise denied
tremors, diaphoresis, mood lability or neck enlargement. Family
history was non-contributory. On physical examination, he was
afebrile, mildly tachycardic (pulse 120/min) with BP 133/66 mmHg.
He had mild exophthalmos and subtle tremors. Thyroid gland was
enlarged with audible bruits. He had bilateral lower extremity muscle
weakness, 1/5 motor strength in proximal muscles with normal
sensation. Reﬂexes were normal. Laboratory ﬁndings were signiﬁcant
for hypokalemia 2 mEq/L (3.5 – 5.5), hypomagnesemia 1.6 mg/dL
(1.8 – 2.4), elevated creatine kinase 795 IU/L (39 – 308) but normal
calcium level. ECG showed narrow complex sinus tachycardia and
ST-T changes. He was managed with IV potassium and magnesium;
Potassium normalized to 4.6 mEql/L and paralysis resolved upon
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Background: The outcome of congenital hypothyroidism
(CH) has dramatically changed since the start of neonatal
screening. However the beneﬁt of this program is not felt in
Algeria and other countries where the pathology is still causing
irreparable brain damage. Objective and hypotheses: To
evaluate age at diagnosis of CH and its impact on the mental
development in the absence of new-born screening. Method: Case
notes of all patients referred to our Endocrine Clinic for congenital
hypothyroidism (CH) were reviewed. Patients with Down’s
syndrome were not included in the study. True congenital
hypothyroidism was diagnosed when imaging showed thyroid
dysgenesis or dyshormonogenesis; or when venous TSH was
O50 mU/L with subnormal fT4 (! pmol/L) in healthy term
babies in whom imaging was not performed. Developmental delay
was classiﬁed as severe, moderate and mild, and analysed
according to age at starting treatment (! 1 month, 1–3 months,
3–6 months, O6 months); and to initial venous fT4. Results: Of
75 patients referred with elevated TSH 56 (F36:M20) had true CH.
Mean (range) age at referral was 17.6 (0.4–138) months at which
time 21 (37.5%) patients were already on treatment. Mean (range)
fT4 at diagnosis was 5.9 (0.01–20.5) pmol/L, TSH: 132.6(5.74–
1075) mU/L. Aetiologies were thyroid dysgenesis (29) due to
hypoplasia (13), athyreosis (12) and ectopia (4); dyshormonogenesis (10) and unknown causes (16). Mean age at starting treatment
was 10.38 months (0.3–138). Breakdown of age (months) at
starting treatment/initial fT4 (pmol/L) (n) was !1/5.25 (12),
1–3/10.7 (20), 3–6/10–13(10) and O6 m/13.5 (14). Mental delay
was considered severe in 5(8.9%) patients, moderate in 16 (28.6%)
and mild in 3(5.3%). Severe mental delay was highly correlated
with initial ft4 levels: 3.83 pmol/l (0.99–10.7) and age at starting
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treatment: 11 (0.5–40) months. Conclusion: Diagnosis of CH is
still considerably delayed in countries where newborn screening is
absent, leading to mental impairment in affected children. Algerian
paediatrician are seriously concerned by this situation and are
actively working to set-up a national screening program.

P2-P945

Vitamin D Levels in Children with Hashimoto’s
Thyroiditis: Before and after I-Thyroxine Therapy
Navendu Chaudhary, Rakesh Kumar, Naresh Sachdeva, Devi Dayal
Post Graduate Institute of Medical Education and Research,
Chandiagrh, India

Background: There is high prevalence of Vitamin D
deﬁciency (VDD) in Hashimoto’s thyroiditis (HT) as reported in
literature. However, it is uncertain whether VDD is a cause or
effect of HT. The effect L-thyroxine replacement on vitamin D
levels in children with HT has not been studied. Objective and
hypotheses: To study vitamin D level of newly diagnosed
children with HT and to observe the change in vitamin D level
after L-thyroxine therapy. Method: A prospective observational
study was conducted on 35 consecutive children (less than 12 years
old) who were newly diagnosed with HT, and not yet started on
L-thyroxine, over a one year study period. Children with
concomitant chronic kidney/liver disease, Celiac disease, on
anti-tubercular therapy/antiepileptics or glucocorticoids and who
received vitamin D supplements in last 6 months were excluded.
Serum 25 (OH) D levels was estimated before starting L-thyroxine
and on follow-up. Vitamin D levels were compared with historical
controls (from a study from same centre on healthy children of
similar age and epidemiological proﬁle). Results: The mean
vitamin D level in cases at diagnosis was signiﬁcantly low as
compared to controls (33.34G16.93 nmol/L vs 65.13G
30.57 nmol/L; P value!0.0001). Out of 22 Vitamin D deﬁcient
children with HT, who received vitamin D therapy, 7 (31.8%)
remained deﬁcient even at follow-up. Thirteen patients (with
sufﬁcient/insufﬁcient vitamin D levels) who were not supplemented with vitamin D had a fall in vitamin D levels in follow-up.
However, degree of fall in Vitamin D was not statistically
signiﬁcant. Conclusion: Children with HT were observed to
have low vitamin D levels at diagnosis and L-thyroxine therapy
lead to further compromise in vitamin D levels.

Methods: We performed retrospective study using database of
the patients with congenital hypothyroidism treated with or
without Levo-Thyroxine at Bundang Jesaeng General Hospital,
from January 1998 to February 2016. Their ages, birth weights,
gestational ages, symptoms, ages at diagnosis and treatment were
recorded. We measured TSH, free thyroxine (FT4), triiodothyronine (TT3) levels at diagnosis and treatment, and those levels at
one, two and three months after treatment. Thyroid scan (Tc99m
scintigraphy) and thyroid ultrasonography reports were described.
Results: Among the 282 neonates included in this analysis, 51 were
diagnosed with congenital hypothyroidism. The sex distribution
was male 51% (26/51) vs. female 49% (25/51). Their initial postnatal
ages of starting Levo-thyroxine treatment were 26.97G15.4 days.
27 patients out of 51 were identiﬁed as TCH and 24 were revealed
Permanent Congenital Hypothyroidism (PCH). In the TCH
patients group, male patients were 66.7% (18/27) and female
patients were 33.3% (9/27). Ages of initial treatment of TCH were
31.15G13.78 days. The sex distribution of PCH was male 33.3%
(8/24) vs. female 66.7% (16/24). Ages of initial treatment of PCH
patients were 27.93G31.07 days. The mean duration of treatment in
TCH group were 28.94G13.89 months. Serum TSH levels were
measured at diagnosis of PCH group (mean 150.49, median 77.70,
25–75% 43.8–185 mIU/ml) were signiﬁcantly higher than those of
TCH group (mean 30.29, median 21.40, 25–75% 17.1–291 mIU/ml)
(P!0.001). FT4 levels (PCH; 0.73G0.50 ng/dl vs TCH; 1.17G
0.53 ng/dl, P!0.02) and TT3 levels (PCH; 1.36G0.68 ng/ml, vs
TCH; 1.90G0.35 ng/ml, P!0.019) measured at start of treatment
also showed signiﬁcant differences. FT4 level measured at two
months later from start of treatment in PCH group were
signiﬁcantly higher than TCH group (P!0.034). Required
treatment doses were signiﬁcantly different only that of 2-years of
therapy. Thyroid USG were normal in 53.3% of patients with PCH.
Comparably, those of all patients of TCH group were normal. We
found another difference in Tc99m scintigraphy reports of both
group. The sizes of thyroids in patients of PCH group were bigger
than TCH group (P!0.033). Conclusion: According to these data,
we might consider initial measurements of serum TSH, FT4, T3
and size of thyroid as predictive factors in categorizing TCH
from PCH.

P2-P947
P2-P946

The Aim of This Study was to Recognize Difference
between Transient Congenital Hypothyroidism (TCH)
from Permanent Congenital Hypothyroidism by
Determining Clinical Characteristics, Laboratory Tests
and Imaging Studies
Se Young Kim, Min Sub Kim
Bundang Jesaeng General Hospital, Seongnam, Republic of Korea
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Delayed Diagnosis of a TSH-Adenoma due to
Coexisting Autoimmune Thyroid Disease
David Crudo, Catherine Constantacos, Elizabeth Walsh
Wake Forest University School of Medicine, Winston-Salem, NC,
USA

Background: TSH-secreting pituitary adenomas are rare,
accounting for less than 2% of all pituitary adenomas. Their
diagnosis may be difﬁcult when a coexistence of other diseases
masks the typical clinical and biochemical manifestations of TSH-
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hypersecretion. Objective: To report a case of a TSH-adenoma
without signs/symptoms of hyperthyroidism due to underlying
autoimmune thyroid disease. Results: Patient is a 17 year old male
who presented for evaluation of an elevated TSH level. Thyroid
levels had been checked because of a strong family history of
thyroid dysfunction. Patient had complaints of mildly decreased
energy, feeling warm, and jittery, and thought his hair was turning
grey. He denied constipation, skin changes, and changes in weight
gain or appetite. He felt that his thyroid was enlarged but not
tender and denied difﬁculty with breathing or swallowing. His
exam was only remarkable for ﬁrm and mildly tender
thyromegaly. His initial lab evaluation showed subclinical
hypothyroidism (free T4 15.45 pmol/L (7.7–22.5), total T3
2.56 nmol/l (0.85–2.61), TSH 17.78 mU/l (0.40–5.50)) with
positive TPO antibodies (O 1000 IU/ml). He was started on
75 mcg/day L-thyroxine supplementation for presumed autoimmune thyroiditis. Follow-up tests showed a persistently elevated
TSH despite increased fT4 and T3 levels (free T4 21.9 pmol/l, total
T3 2.86 nmol/l, TSH 16.09 mU/l). L-thyroxine was discontinued
at this time. Evaluations for interfering antibodies were negative,
and IGF-1, LH, FSH, and prolactin levels were normal. However,
a-subunit was 4.4 mcg/l with the a-subunit/TSH molar ratio
elevated at 2.28. A brain MRI was obtained that showed a 12 mm
sellar mass with imaging characteristics most consistent with a
pituitary macroadenoma. Conclusion: The coexistence of
autoimmune hypothyroidism may delay the diagnosis of TSHadenomas. Practitioners should consider the possibility of a TSHsecreting pituitary adenoma when TSH levels do not adequately
suppress in response to L-T4 replacement therapy and elevated
thyroid hormone levels.

SDSZK1.67; height velocity SDSZK5.5) with prominent muscular build. He showed muscle hypertrophy with enlargement of the
calf muscles. He had hoarseness of voice, a dry texture of skin, a
macroglossia and an odematous face. Results: Brain imaging
ﬁndings showed pituitary enlargement. The boy was found to have
hypothyroidism [TSHZ807 mIU/ml (0.5–4.8), free T4Z
5.15 pmol/l (11–18,6)]. Primary autoimmune etiology was
conﬁrmed by raised anti-TPO antibody titre O1000 mU/ml and
ultrasound features of autoimmune thyroiditis. The serum
creatinine phosphokinase [447 U/l (30–200], aspartate transaminase
[113 U/l (5–34)], alanine aminotransferase [176 U/l (0–55)] and the
lactate dehydrogenase [256 U/l (125–220)] levels were elevated. A
diagnosis of KDSS was made on the basis of the above mentioned
ﬁndings, and the child was started on levothyroxine supplementation 50 mg/day. On follow-up after 3 months the child was
found to be euthyroid, he showed signiﬁcant improvements in his
symptoms and regression in volume of calf muscles was noted.
Conclusion: This report is to increase awareness of the uncommon
presentation of hypothyroidism in the form of Kocher-DebreSemelaigne syndrome, which is a rare and a reversible condition.

P2-P949

Thyroid Function in Obese Children and Its
Correlations with Chosen Atherogenic Risk Factors
Malgorzata Ruminska, Ewelina Witkowska-Sedek, Anna Majcher,
Beata Pyrzak
Department of Pediatrics and Endocrinology, Medical University of
Warsaw, Warsaw, Poland
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Kocher-Debre-Semelaigne Syndrome:
Hypothyroidism with Muscle Pseudohypertrophy
Elena Bogova, Alesya Deryagina, Tatyana Shyryaeva,
Anatoly Tulpakov
Endocrinology Research Centre, Moscow, Russia

Background: Kocher-Debre Semelaigne syndrome (KDSS) is
a rare form of myopathy in patients with longstanding moderateto-severe hypothyroidism. Objective and hypotheses: We
present the case of 7-year-old boy who developed muscular
pseudohypertrophy, associated with long-term untreated
hypothyroidism. Method: A 7-year-old boy presented with growth
failure, lassitude and lethargy. He was born small for gestational age
at 28 weeks gestation from twin pregnancy. His developmental
assessment showed normal gross motor milestones during the ﬁrst
year of life. The child was apparently asymptomatic till 3–4 years of
age, when the parents started noticing progressive weakness and
lethargy along with deteriorating academic performance and growth
retardation. The patient gave a history of chronic constipation. On
examination he was found to be normal statured (height
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Background: Moderately elevated thyroid-stimulating hormone (TSH) with normal serum concentrations of free thyroxine
(fT4), suggesting subclinical hypothyroidism, is the most common
hormonal abnormality in obese children. Controversy remains
whether thyroid dysfunction related to obesity has an inﬂuence on
the cardiovascular risk factors. Objective and hypotheses: The
aim of the study was to assess correlation between TSH and fT4
and chosen atherogenic risk factors in obese children and
adolescent. Method: The study group consisted of 110 obese
children, aged 5 K18 years (11.54G2.9 years) and 38 healthy
children (13.4G2.63 years). Obesity was deﬁned using IOTF
criteria. In each patient anthropometric measurements, blood
samples (TSH, fT4, lipids proﬁle, adiponectin) and carotid intima
– media thickness (IMT) were taken. The resulting data was used
to calculate indicators of atherogenesis: TC/HDL-C, TG/HDL-C,
LDL-C/HDL-C. Results: Obese children had higher mean serum
TSH levels compared to their lean peers (2.1G1.0 mIU/ml vs 1.5G
0.6 mIU/ml, PZ0.000) and an adverse atherogenic lipid proﬁle.
Serum fT4 concentrations were comparable between groups.
Serum TSH values correlated with TC/ HDL-C (rZ0.286,
PZ0.000), TG/ HDL-C (rZ0.236, PZ0.004), LDL-C/ HDL-C
(rZ0.281, PZ0.001) and IMT (rZ0.02, PZ0.003), but not with
adiponectin. In multivariate regression analysis TSH weakly
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correlated only with IMT after adjustment for age, gender and BMI
(bZ0.249, PZ0.04). This relationship weakened after considering
lipid proﬁle (bZ0.242, PZ0.058). No relationship was found for
fT4. Conclusion: Elevated level of TSH in obese children did not
seem to impact atherogenic lipid indicators and carotid IMT.
Therefore, adverse lipid proﬁle should still be considered the main
risk factor for development of cardiovascular disease in obese
children.

P2-P951

Hashimoto’s Thyroiditis in Childhood: An 8 Year
Experience
Maria-Zoi Oikonomakou, Maria-Irini Oikonomou,
Sotiria Giannopoulou, Athanasios Filias, Georgos Krokidas,
Maria Iliopoulou
Pediatric Hospital, Patra, Greece
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The Evolution of Thyroid Function after Hashimoto’s
Thyroiditis Presentation is Different in Initially
Euthyroid Girls with or without Turner Syndrome
Malgorzata Wasniewskaa, Mariacarolina Salernob, Andrea Corriasc,
Laura Mazzantid, Patrizia Matarazzoc, Domenico Coricaa,
Tommaso Aversaa, Maria Francesca Messinaa, Filippo De Lucaa,
Mariella Valenzisea
aDepartment of Human Pathology of Children and Adults,
University of Messina, Messina, Italy; bPediatric Endocrinology
Unit, Department of Translational Medical Sciences, University
“Federico II” of Naples, Naples, Italy; cDepartment of Pediatrics,
University of Turin, Turin, Italy; dDepartment of Pediatrics,
S.Orsola-Malpighi University Hospital - University of Bologna,
Bologna, Italy

Background: Hashimoto’s thyroiditis (HT) is the commonest
autoimmune disorder in Turner syndrome (TS). Although there
are in the pediatric literature many studies on the relationships
between TS and HT, only few of them have speciﬁcally investigated
whether the association with TS might be able to signiﬁcantly affect
the evolution over time of thyroid function in children and
adolescents with HT, by conditioning a different thyroid status
prognosis. Objective and hypotheses: In the present multicenter study we have prospectively investigated, through a 5-yr
follow-up, whether thyroid status prognosis of HT is different in
euthyroid girls with TS than in euthyroid girls without TS.
Method: In 66 TS girls (aged between 4.5 and 17.9 yrs) and in 132
non-TS girls (aged between 4.5 and 17.9 yrs) with euthyroid HT
and similar thyroid tests at HT diagnosis we followed up the
evolution over time of thyroid status. At each annual examination
TSH, FT4, thyroid peroxidase and thyroglobulin autoantibodies
serum levels were measured. Results: At the end of 5-yr follow-up
TSH levels were higher and FT4 levels were lower in TS girls.
Therefore, at the end of follow-up, TS girls exhibited lower
prevalences of both euthyroidism and subclinical hypothyroidism,
but higher prevalences of both overt hypothyroidism and
hyperthyroidism, irrespective of karyotypes. Conclusion: a) the
association with TS is able to impair the long-term thyroid status
prognosis in girls with HT; b) such effect is irrespective of thyroid
function tests at HT diagnosis and is not necessarily linked with a
speciﬁc karyotype.
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Background: Hashimoto’s thyroiditis (HT) is the most
common thyroid disorder in the pediatric population. Objective
and Hypotheses: The aim of the present study was to observe
clinical manifestations, clinical course and long term outcomes of
HT in children and adolescents. Method: A total of 110 children
and adolescents who presented to our center from 2008–2015,
were evaluated retrospectively. Age and gender of the patients, as
well as their complaints at the time of presentation, family
history of thyroid disease, concomitant autoimmune diseases, TSH
and fT4 levels and ultrasonography ﬁndings were reported.
Results: Of the 110 patients included in the study, 70.9% were
female and 29.1% were male (ratio 2.4/1). The mean age of the
patients at the time of diagnosis was 10.2 yG2.6 y. (range 3.3–14.6 y).
The most common complaint at presentation was goiter (43.5%),
followed by incidental ﬁnding (27%) more often due to positive
family history, growth retardation (10%), fatigue (7%), gain weight
(6%), irregular menstrual cycle (4%), increased appetite (1%) and
anaemia (0.5%). Thyroid function impairment and/or goiter were
present in the family of 40% of patients. Autoimmune diseases
co-existed in 9% (6 subjects diabetes mellitus type 1, 2 celiac
disease and 2 alopecia). The prevalence of goiter is statistically
signiﬁcant higher in females. At presentation, the laboratory
ﬁndings of thyroid function are demonstrated at the table 1.
During the follow-up 18% of the euthyroid patients presented
subclinical hypothyroidism and were treated. The use of
levothyroxine signiﬁcally decreases the goiter in HT patients.
Conclusion: HT is more common in female and the complaint
strongest referred is goiter. A positive family history of autoimmune thyroid disease consists a risk factor for hypothyroidism or subclinical hypothyroidism and is associated with
higher prevalence of HT.

Table 1. Thyroid status of patients at presentation.
Hypothyroidism
Subclinical hypothyroidism*
Euthyroidism
Hyperthyroidism
Total

n

%

8
48
52
2
110

7.3
43.6
47.3
1.8
100

*TSHO5 mIU/ml
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Congenital Malformations, Dysmorphic Syndromes
and Neurodevelopmental Problems in Children
with Congenital Hypothyroidism
Marianthi Gkinia, Anna Gikab, Alexandra Iliadia,b, Dimitris Platisb,
Vasiliki Gioglib, Kasandra Tataropouloua, Giorgos Paltogloua,
Christina Kogiaa, Apostolos Karagiannisa, George Chrousosa,
Panagiotis Girginoudisb, Christina Kanaka-Gantenbeina,
Antonis Voutetakisa
aFirst Department of Pediatrics, University of Athens, School of
Medicine, “Aghia Sophia” Children’s Hospital, Athens, Greece;
bDepartment of Biochemical Laboratories, Institute of Child Health,
Athens, Greece

Background: A high frequency of extrathyroidal congenital
anomalies has been reported in infants with congenital hypothyroidism (CH) detected by neonatal screening. Current ESPE
guidelines suggest that congenital malformations, underlying
dysmorphic syndromes and psychomotor and language development should be sought for and monitored in CH patients. The
identiﬁcation of co-existing nosologies and malformations is
helpful not only for clinical purposes but also for uncovering the
underlying genetic defects of CH. Objective and hypotheses:
To record malformations, dysmorphic syndromes and neurodevelopmental problems in children with CH diagnosed through the
Greek neonatal screening program. Method: The medical records
of CH patients were retrospectively analyzed. Pertinent data (e.g,
ultrasonographic data on heart or kidney) were not available in
each patient. Results: Data of 435 patients were analyzed (54.7%
boys and 45.3% girls). Of these patients, 11.5% were born after
in vitro fertilization and 25% were premature (!37 weeks).
Thyroid dysgenesis was present in 17% of patients. Umbilical
hernia was present in 12.2%, prolonged jaundice in 43%,
cryptorchidism or retractile testes in 17.2% of boys. 13.8% of
patients demonstrated a delay in speech or/and in motor
development and speech therapy was necessary in 9.5%. A total
of 9 patients were diagnosed with mental retardation; of these
7 have Down syndrome. In addition, autism was diagnosed in
2 patients. Severe hearing problems were documented in 4 patients.
Of patients with pertinent ultrasonographic data, 5% had unilateral
renal agenesis (nZ5) and 11.5% had severe heart defects (nZ9).
Dextrocardia with situs inversus was found in one patient with
thyroid gland size in the low normal limits. Interestingly, his
brother has thyroid dysgenesis. Conclusion: Our data conﬁrm
that thorough physical examination, follow up and a structured
diagnostic workup is necessary in children with CH.

P2-P953

Clinical Value of Thyroid-Stimulating
Immunoglobulin in Paediatric Autoimmune
Thyroid Diseases
Karolina Stozeka, Artur Bossowskia, Katarzyna Ziorab,
Anna Bossowskac, Tanja Dianad, George J Kahalyd
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aDepartment

of Pediatric Endocrinology, Diabetology with Cardiology Division, Medical University of Bialystok, Bialystok, Poland;
bDepartment of Pediatrics, Silesian Medical University, Zabrze,
Poland; cDivision of Cardiology, Internal Affairs Ministry Hospital
in Bialystok, Bialystok, Poland; dMolecular Thyroid Research
Laboratory, Johannes Gutenberg University (JGU) Medical Center,
Mainz 55101, Mainz, Germany

Background: In Autoimmune Thyroid Disease (AITD) two
types of TSH receptor antibodies (TSHR-Ab) may be distinguished: thyroid- stimulating immunoglobulin (TSI) that promotes the production of thyroid hormones and thyroid- blocking
immunoglobulin (TBI) inhibiting the activity of TSH what leads
contrarily to hypothyroidism. Objective and hypotheses: The
aim of this study was to compare mean TSI and TBI levels in large
paediatric cohort with AITD and control. Method: A total of 240
serum samples were obtained from 206 paediatric patients with
autoimmune diseases: 33 with Graves’ disease (GD, 28 female,
mean age 13.18 years), 69 with Hashimoto’s thyroiditis (HT, 58
female, 13.33 years), 66 with type 1 diabetes (Dt1, 32 female, 13.24
years), 5 with juvenile arthritis (JA, 2 female, 13.8years) and 33
healthy controls (C, 11 female, 11.85 years). A commercial
bioassay was used to register TSI level. Results were presented as
percentage of specimen-to reference ratio (SRR%, cutoff 140%).
TBIs were reported as percentage of inhibition –cutoff 40%.
Results: Of all GD samples, positive values of TSI were detected in
47/53 (88.7%) whereas TBI was negative in 100%. In HT samples
TSI and TBI were noted only in 4/83 (4.8%) and in 1/83 (1.2%),
respectively. 2/4 (50%) of positive TSI samples were collected from
patients with thyroid-associated orbitopathy (TAO). In GD with
TAO samples mean TSI levels (SRR% 416.7) were signiﬁcantly
higher in comparison to group without orbitopathy (SRR% 294.3).
Difference between those two groups according to TBI levels was
unremarkably. In 2/66 (3%) children with Dt1, TSIs were noted
(SRR% 459 and 182). All children with JIA and control group were
TSHR-Ab negative. Conclusion: These results indicate strong
correlation between TSI and GD. Occurrence of orbitopathy
associates with TSI’s presence both in GD and HT. Higher TSI
levels in group with vs. without TAO are observed. TBI’s utility
seems to be uncertain.

P2-P954

Hearing, Language and Communication Abilities in
Children with Congenital Hypothyroidism
Hannah Coopera, Catherine Petersb, Lorna Hallidayd,
Doris-Eva Bamiouc, Christopher Clarka
aUCL Institute of Child Health, London, UK; bDepartment of
Endocrinology, GOSH, London, UK; cUCL Ear Institute, London,
UK; dUCL Division of Psychology and Language Sciences,
London, UK

Background: Thyroid hormones are essential in the
regulation of foetal and post-natal neurodevelopment. Despite
early diagnosis and treatment of congenital hypothyroidism (CH)
difﬁculties with language, hearing, memory and motor function
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persist for some children. However, comprehensive data about
hearing, language and communication function in children with
CH are not widely available. Objective and hypotheses: To
evaluate hearing, language and communication abilities in a
cohort of children diagnosed with CH through newborn screening
and treated early. Method: Thirty-four children age 6–16 years
took part in the study. Sixteen had CH and 18 were typically
developing controls (TDCs). Those with CH were identiﬁed
through newborn screening and had TSH O375 mU/l and T4 !
3.9 pmol/l at diagnosis. All began thyroxine treatment within the
ﬁrst month of life and remained on treatment at the time of
testing. Participants’ hearing was evaluated using pure-tone
audiometry and speech-in-noise testing. The Clinical Evaluation
of Language Fundamentals (CELF-4) was carried out to examine
language function. The Children’s Communication Checklist
(CCC-2) was completed by parents to assess communication.
Results: Pure tone audiometry revealed hearing losses in three
children (19%) in the CH group. One child had a unilateral mild to
moderate sensorineural hearing loss and two had bilateral mild
high-frequency hearing loss. Speech-frequency pure tone average
was signiﬁcantly better for TDCs as were speech-in-noise results.
CELF-4 core language score was poorer for the group with CH and
20% showed evidence of a language disorder. CCC-2 results
indicated lower General Communication Composite and higher
Social Interaction Deviance Composite scores for the CH group
with 38% of children rated has having communication impairment. Conclusion: Children with CH scored signiﬁcantly more
poorly on assessments of hearing, language and communication
than TDCs. It is important to recognize that children with CH may
continue to experience difﬁculties in several areas of development
despite early treatment.

P2-P955

Lack of Catch Up Growth in Severe Hashimoto
Thyroiditis (HT) in Young Children
Audrey Vincent, Danielle Rodrigue, Cécile Teinturier,
Claire Bouvattier, Pierre Bougnères, Agnès Linglart
Pediatric Endocrinology, Bicêtre Paris Sud, France

Background: Profound hypothyroidism due to Hashimoto
thyroiditis (HT) is a cause of severe growth arrest in children.
Although it is commonly thought that thyroxine replacement fully
restores height deﬁcit, no data on catch up growth are available.
Objective and hypotheses: Assess the growth pattern and ﬁnal
height in a series of 10 patients with severe HT afec L-thyroxine
therapy was initiated. Method: Monocentric retrospective
observational study of 10 children referred for growth failure
and diagnosed with severe hypothyroidism between 1999 and
2015. Values are presented as medians (min–max). Individual
growth charts will be shown. Results: In total of eight girls and
two boys aged 8 to 13.5 years at diagnosis of HT were included. HT
was diagnosed based on TSH, T4L and anti-thyroperoxydase of
624 [100–1844] mUI/L (N:0.5–4), 0.645 [undetectable – 5.4]
pmol/L (N:10–18) and 18 850 [310 – 25 310) (N!34) UI/ml,
respectively. Children presented with severe growth failure as
shown by the decrease in height SDS before diagnosis from K0.25
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[K1; 2] SDS, to K2.9 [K4.7; 1] SDS (!0.0001). L-thyroxine
replacement partially improved height SDS up to K2 [K3.8; 0]
SDS (nZ9) then K1 [K2.7; 1] SDS (nZ5), at 1 and 3 years,
respectively. In four children, ﬁnal height was attained with a
median of K1.1 [K2.7; 1.5] SDS. Conclusion: Despite the
correction of hypothyroidism and improved growth velocity upon
treatment, catch up growth is incomplete.

P2-P956

Perinatal Factors Associated with Neonatal Thyroid
Stimulating Hormone in Normal Newborns
Seong Yong Lee
SMG-SNU Boramae Medical Center, Seoul, Republic of Korea

Background: Neonatal thyroid stimulating hormone (TSH)
is inﬂuenced by several factors. But the effects are not consistent
but different depending on subjects and kind of blood sample.
Objective and hypotheses: This study was to evaluate the effect
of neonatal, maternal, and delivery factors on neonatal TSH of
healthy newborns. Method: Medical records of 713 healthy
infants born through normal vaginal delivery were reviewed. TSH
level obtained by neonatal screening test was analyzed according
to the difference of neonatal, delivery, and maternal factors. The
relationships between neonatal TSH and free T4 and 17
a-hydroxyprogesterone (17 OHP) were also evaluated. Results:
Sex, birth weight, and gestational age were not associated with
neonatal TSH. Twin babies and neonates born through vacuum
extraction had higher TSH levels than controls. There was a
signiﬁcant negative association between TSH level and time
interval between birth and newborn screening test. First babies had
higher TSH levels than babies of higher birth order. Duration of
membrane rupture, Apgar scores and induction times did not
inﬂuence TSH level. There was no difference in TSH level
according to maternal disease such as diabetes, pregnancy induced
hypertension, and thyroid disease, nor maternal medication such
as insulin, steroid, and thyroid hormone. Neonatal TSH level was
not associated with free T4 level but had a positive relationship
with 17OHP level. Multiple linear regression analysis also showed
that time interval from birth to test, twin baby, birth order, and
vacuum assisted delivery inﬂuence on neonatal TSH level.
Conclusion: Neonatal TSH level of healthy normal newborns is
related with multiple factors. Acute stress during delivery rather
than feedback mechanism of thyroxine may inﬂuence the neonatal
TSH level in early neonatal period.

P2-P957

TBG Excess as a Cause of Hyperthyroxinemia and
High T3 Detected Incidentally or Through Neonatal
Screening Test
Hye Young Jin
Haeundae Paik Hospital, Busan, Republic of Korea
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Inherited thyroxine binding globulin (TBG) disorder can be
identiﬁed incidentally or through neonatal screening test. TBG
excess is characterized by high levels of thyroxine (T4) but normal
level of free T4 (fT4), while TBG deﬁciency presents with low T4
levels and normal fT4 levels. TBG excess is caused by TBG gene
duplication or triplication. A 27 day old newborn was brought to
the hospital because of hyperthyroxinemia that was identiﬁed
through neonatal screening test. His mother had no history of any
thyroid disease. His fT4 and thyroid stimulating hormone (TSH)
levels were 1.99 ng/dL (0.90–2.30) and 4.54 mIU/L (0.50–6.50),
respectively. His serum total triiodothyronine (T3) level was
322.50 ng/dL (105.00–345.00). His TBG level was 68.27 mg/L
(16.00–36.00), and his thyroid autoantibodies were all negative. At
6 months of age, his serum T3 and T4 levels were 322.10 ng/dL
(105.00–245.00) and 16.70 ng/dL (5.90–16.00), respectively. His
TSH and fT4 levels were 2.68 mIU/L (0.50–6.50) and 1.71 ng/dL
(0.80–2.10), respectively, and his TBG level was 48.77 mg/L
(16.00–36.00). At 12 months of age, his serum T3 and T4 levels
were 333.30 ng/dL (105.00–269.00) and 21.30 ng/dL (7.30–15.00),
respectively. His TSH, free T3 (fT3) and fT4 levels were
2.69 mIU/L (0.60–8.00), 6.48 ng/dL (2.80–5.20) and 1.82 ng/dL
(0.80–2.00), respectively. His T3 uptake value was 19.1% (27–37),
and TBG level was 50.20 mg/L (14.00–28.00). Hormonal studies
showed consistently elevated T3 and T4 levels but normal fT4 and
TSH levels. Concentrations of TBG were two to three times higher
than normal values. His growth and development were normal.
TBG excess is considered a clinically euthyroid condition that
requires no treatment. TBG excess should be considered as a
potential differential diagnosis for hyperthyroxinemia and
especially high T3 levels.

P2-P958

Beta Thallassemia: The Relation between Ferritin and
Hypothyroisdism and the Suppressing Effect of
Ferritin on Autoimmune Disorders (a Hypothesis)
Setila Dalili, Shahin Koohmanaee
Pediatric Growth Disorder Research Center, 17 Shahrivar Hospital,
Shahid Siadati St, Rasht, Iran

Background: Thallassemia is a genetic disease with recessive
autosomal pattern of inheritance which occurs as a result of
disorders in hemoglobin structure clinicians assess endocrine
function in patients with thallassemia in various intervals and
distinguishing appropriate time for assessment can decrease the
mentioned complications and promote their health. Objective
and hypotheses: We aimed to investigate the prevalence of
hypothyroidism and the relation between thyroid hormones and
ferritin in patients with thallassemia major referred to 17 shahrivar
hospital. Method: This is an analytic cross-sectional study which
was conducted on records of patients with thallassemia major aged
less than 20 years. All records of patients referred to blood and
oncology clinic of 17 shahrivar hospital during January 2012–
December 2013 were assessed. Data were gathered by a form
including age, sex, weight, height, body mass index, the initiation
time of blood transfusion, thyroid test results, and three
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consecutive hemoglobin and ferritin levels. Mean ferritin and
hemoglobin levels were assessed. Results: Results showed
signiﬁcant linear correlation between ﬁrst and mean ferritin with
TSH (P!0.05) but no signiﬁcant correlation was noted between
levels of ferritin with T4 levels. Conclusion: It seems that further
investigations may be necessary in patients especially with
thallassemia and compare it with normal population.

P2-P959

Thyroid Hormones and Risk Factors in Obese and
Overweight Children
Sotiria Giannopoulou, Maria-Irini Oikonomou, Chari Vaggopoulou,
Georgos Krokidas, Maria Iliopoulou
Pediatric Hospital, Patra, Greece

Background: Thyroid stimulating hormone (TSH) and free
thyroxine (fT4) levels in children with obesity vary from normal to
elevated. Thyroid hormones inﬂuence body weight, heart rate,
serum lipids as well as carbonhydrates metabolism. Objective
and hypotheses: The aim of current study is to determine the
relation between thyroid function in obese and overweight
children and clinical-laboratory parameters which have been
associated with increased risk of cardiovascular diseases. Method:
Thyroid hormone levels (TSH and FT4) of 380 overweight and
obese children, aged 3 to 15.5 years old, were measured and
correlated with several parameters such as BMI, blood pressure,
waist circumference, fasting blood glucose, insulin levels and lipid
proﬁle. Results: Ten percent of obese and overweight children had
elevated TSH levels (O5 mIU/ml). Very weak positive correlation
was found between TSH and total cholesterol. Very weak negative
correlation was reported between FT4 and BMI, HDL and LDL
and moderate negative correlation between FT4 and waist
circumference. No signiﬁcant differences were observed between
the other parameters and thyroid hormones. LDL levels were
found signiﬁcantly higher in children who had elevated TSH levels
compared to those with low TSH levels. Conclusion: High TSH
levels are associated with dyslipidemia. In clinical practice,
elevated TSH levels can be used as cardio-metabolic risk factor
in obese and overweight children. Further studies with greater
power are needed to detect the cause and effect relationship
between obesity severity and thyroid function in obese children
and adolescents.

P2-P960

FNA: A Gold Standard in the Diagnosis of Thyroid
Nodules in Children after Chemotherapy
Soﬁa Leka-Emiria, Fotini Petychakia, Vassilis Petroua, Marina Vakakib,
Apostolos Pourtsidisc, Elpida Vlachopapadopouloua,
Stefanos Michalakosa
aEndocrinology Department, P&A Kyriakou Children’s Hospital,
Athens, Greece; bRadiology Department, P&A Kyriakou Children’s
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Hospital, Athens, Greece, cOncology Department, P&A Kyriakou
Children’s Hospital, Athens, Greece

Background: Non Hodgkin lymphoma (NHL) is the fourth
most common malignancy in childhood. Chemotherapy constitutes the ﬁrst line treatment and may cause several endocrine side
effects (growth retardation, hypergonadotrophic hypogonadism,
bone mass loss and rarely secondary malignancy). In total of 1–2%
of children may harbour thyroid nodules. The most common risk
factors are: irradiation, female sex, iodine deﬁciency, puberty and
past medical history of thyroid disease. In children with nodules,
thyroid’s malignancy incidence is higher than in adults (26.4%
against 10% respectively). Objective and hypotheses: Report
the case of an 11-year-old girl with thyroid malignancy after
chemotherapy for NHL. Patients and Method: A 7-year-old girl
was diagnosed with NHL and underwent chemotherapy until the
age of 9years (BFM95 protocol: intensive phase of 6 months with
vincristine, cyclophosphamide, aracytin, asparaginase and
maintenance phase of 18 months with mercaptopurine and
methotrexate). Her 6 months endocrine laboratory and imaging
follow-up was normal. At 11 years thyroid ultrasound revealed a
sonic mass sizing 1.23!1.0!0.68 cm with blurred limits and
heterogeneous consistency, presenting calciﬁcations and moderate
vascularity. A ﬁne needle aspiration biopsy (FNA) revealed a
papillary neoplasm. Total thyroidectomy followed and histopathology conﬁrmed the diagnosis of a multi focused, diffused
papillary carcinoma. Conclusion: While irradiation is a known
risk factor of thyroid malignancy, increased thyroid’s neoplasm
incidence has not been described after chemotherapy. It is known
that developing a second malignancy is more frequent in children
ﬁrst diagnosed at a younger age. Younger patients may have a
genetic predisposition. Additionally, environmental and epigenetic
interactions may contribute to the appearance of both primary
and secondary malignancy. Our case emerges the necessity of
systematic follow up of the thyroid gland (detailed medical history,
physical examination and laboratory exams) for children that
underwent chemotherapy. FNA represents the gold standard
for diagnosing a thyroid nodule identiﬁed through palpation or
ultrasound.

P2-P961

Profound Growth Failure in Peripubertal Adolescents
Presenting with Severe Acquired Autoimmune
Hypothyroidism: A Case Series
Swathi Upadrastaa, Astha Sonib, Sze May Ngc
aCountess of Chester Hospital NHS Foundation Trust, Chester,
Cheshire, UK; bShefﬁeld Children’s NHS Foundation Trust,
Shefﬁeld, South Yorkshire, UK; cSouthport and Ormskirk Hospital
NHS Trust, Ormskirk, Lancashire, UK

Background: Children with severe hypothyroidism are known
to present with signiﬁcant growth restriction. Institution of
treatment with thyroxine (T4) results in catch-up growth.
However, treatment commenced in pubertal period may result
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in loss of adult height in cases with longstanding severe
hypothyroidism. Objective and hypotheses: The objective of
our study is to evaluate the presentation, investigations and catchup growth after initiation of treatment with T4. Method: We
describe a retrospective case series of three peripubertal girls who
presented with severe growth restriction as a result of primary
autoimmune hypothyroidism between September 2014 and April
2015. Results: Case 1: A 15-year-old girl presented with 1-year
history of constipation and short stature, but no history of dry
skin, cold intolerance, hair loss or lethargy. Her pubertal staging
was B3P3A2M1. Her height SDS was K4.99 and weight SDS was
K3.22. Her TPO antibodies were positive. Her bone age was
delayed by 5 years. 6 months after starting treatment with T4, her
height SDS improved to K3.83. Case 2: A 13-year-old girl
presented with 1-year history of cold intolerance, poor growth, low
mood and constipation. Her pubertal staging was B3P3A2M1. Her
height SDS was K3.23 and weight SDS was K0.61. Her bone age
was delayed by 2 years. 6 months after commencing treatment
with T4, her height SDS had improved to K2.69. Case 3: A
14-year-old girl presented with dizziness and collapse at school.
She also had two-year history of cold intolerance, dry skin and dry
hair. Her pubertal staging was B2P2A1M0. Her height SDS was
K4.35 and weight SDS was K1.93. Her bone age was delayed
by 3.8 years. 6 months after starting treatment with T4, her height
SDS improved to K3.43. TSH was O100 mU/l, Free T4 was
undetectable and thyroid ultrasound scan was suggestive of
thyroiditis with no nodules in all three girls at presentation.
Normal GH reserve was demonstrated in all girls by arginine
stimulation test. Conclusion: Prompt recognition of hypothyroidism in early childhood is essential to initiate treatment early, so
that adult height is not compromised.

P2-P962

Two Patients with Resistance to Thyroid Hormones
Esra Deniz Papatya Cakira, Orhan Gorukmezb,
Seyit Ahmet Ucakturkc, Ayse Esin Kibarc, Ozlem Sangund,
Sevcan Erdeme, Samim Ozenf
aBakirköy Dr Sadi Konuk Education and Researh Hospital Pediatric
Endocrinology, Istanbul, Turkey; bBursa Sevket Yilmaz Education
and Research Hospital Medical Genetics, Bursa, Turkey; cAnkara
Children’s Hematology and Oncology Training Hospital Pediatric
Endocrinology, Ankara, Turkey; dAnkara Children’s Hematology
and Oncology Training Hospital Pediatric Cardiology, Ankara,
Turkey; eAdana Baskent University School of Medicine Research
and Training Hospital Pediatric Endocrinology, Adana, Turkey;
fCukurova University School of Medicine Pediatric Cardiology,
Adana, Turkey; gEge University School of Medicine, Izmir, Turkey

Background: Resistance to thyroid hormone (RTH) is an
inherited syndrome characterized by reduced sensitivity of target
tissues to thyroid hormone. Objective and hypotheses: We
describe the clinical, biochemical data and mutation analysis of
two patients and their families with (RTH). Method: We
conducted clinical studies and genetic analysis of these two
patients and their families. Results: First patient referred to
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pediatric endocrinology department for hyperthroidism associated
with supraventricular tachycardia and thyroid hormone levels
consistent with RTH. We found heterozygous c.962AOG
mutation in THRB gene. The mother and siblings of this patient
had no mutation in this gene. We could not evaluate this patient’s
father. Second patient admitted for hyperactivity and referred for
the abnormalities in thyroid function tests. We found heterozygous c.1378GOA mutation in THRB gene in this patient and
his father and brother. Conclusion: Goiter, hyperactivity and
tachycardia are the most common clinical features in the patients
with RTH syndrome. Diagnosis of RTH depends on the
characteristic elevations in thyroid hormone and the exclusion
of other causes of hyperthyroxinemia.

P2-P963

The Inﬂuence of Etiology and Treatment Factors on
Intellectual Outcome in Congenital Hypothyroidism
Jong Seo Yoona, Hae Sang Leea, Jung Sub Limb, Jin Soon Hwanga
aAjou University Hospital, Suwon, Republic of Korea, bKorea Cancer
Center Hospital, Seoul, Republic of Korea

Background: Congenital hypothyroidism (CH) is the one of
the most common preventable cause of mental retardation. Earlier
and proper treatment is associated with better intellectual
outcomes. Objective and hypotheses: The aim of the present
study was to evaluate intellectual outcome of children with
diagnosed congenital hypothyroidism (CH) and early onset
treatment. Method: We retrospectively reviewed the medical
record of 43 children of diagnosed CH. Children aged between
5 and 7 years were examined with the Korean Wechsler Intelligence Scale for Children or the Korean Wechsler Preschool and
Primary Scale of Intelligence. Results: Of the 43 children included
in this study, 22 (51.2%) were female and 21 (48.8%) were male
with a female:male ratio of 1.047:1. Treatment with levothyroxine
was started after mean of 27 days (range 13–60 days). K-WISC-III
for intellectual outcome was performed at mean age of 5.9 years
(range 5–7.6). Our patients achieved a mean IQ score of 103.13;
mean verbal IQ was 99.02 and mean performance IQ was 104.81.
None of them had intellectual disability (deﬁned as an IQ !70).
IQ scores of children with CH were not signiﬁcantly associated
with clinical variables, including gestational age, birth weight,
pretreatment free T4, TSH, age, and initial dose for levothyroxine.
Conclusion: Our study demonstrates that children with CH
received proper treatment did not affect their IQ scores.

P2-P964

An Unusual Complication of Graves’ Disease
Akintayo Adesokana, Trisha Vigneswarana,b, Sujeev Mathura,
Moira Cheungc, Michal Ajzensztejnc
aCardiology Department, Evelina London Children’s Hospital,
London, UK; bDivision of Imaging Sciences and Biomedical
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Engineering, King’s College London, London, UK; cEndocrinology
Department, Evelina London Children’s Hospital, London, UK

Background: Atrioventricular (AV) conduction defects are
rare but signiﬁcant complications of hyperthyroidism. Betablockers and co-existent infection further increase the risk of
such conduction abnormalities. Objective and hypotheses: We
report the case of a 10-year old girl treated for tachycardia and
hypertension associated with hyperthyroidism who developed
symptomatic 2:1 heart block. Method: Our patient presented with
a history of nausea, sore throat, pyrexia and chest pain 2 days after
starting daily atenolol 32 mg (1 mg/kg per day) and carbimazole
40 mg. On examination, she appeared thyrotoxic, with inﬂamed
tonsils and mild abdominal discomfort. A baseline bradycardia
with sudden symptomatic episodes of self-limiting bradycardia to
28–45 beats per minute and hypotension to 57/43 mmHg was
noted. The 12-lead electrocardiogram (ECG) identiﬁed 2:1
atrioventricular block with prolongation of the P-R interval
(317 ms). Biochemistry conﬁrmed hyperthyroidism (free T4:
42.4 pmol/l, free T3: 8.9 pmol/l, TSH !0.01 mlU/l) with white
cell count: 13.7, neutrophils: 8.2 and C-Reactive Protein: 43.
Echocardiogram showed no evidence of structural heart disease.
She was admitted for cardiac monitoring; atenolol was discontinued, carbimazole was reduced to 10 mg twice daily and a 10-day
course of oral phenoxymethylpenicillin for suspected tonsillitis
was started. She was discharged after 48 h. Results: Repeat ECG
before discharge revealed resolution of 2:1 atrioventricular block
with persistent P-R prolongation (240 ms). Four months after
presentation, and following an increase in carbimazole dose to
40 mg daily, there is improvement in thyroid function (free T4:
14.3 pmol/l, free T3: 9 pmol/l, TSH!0.01) and Graves’ disease has
been conﬁrmed. Repeat electrocardiogram showed a normal heart
rate and a P–R interval of 185 ms. Hypertension is still present and
she remains under endocrine follow up. Conclusion: In view of
this well-described association, we would recommend that a
baseline 12-lead electrocardiogram is performed to look for
evidence of AV conduction abnormalities before initiating betablocker therapy in children with hyperthyroidism.

P2-P965

An Unusual form of Precocious Puberty: Van Wyk and
Grumbach Syndrome
Ahmet Anık, Esma Cigdem Avcı, Tolga Unuvar
Department of Pediatric Endocrinology, Faculty of Medicine,
Adnan Menderes University, Aydin, Turkey

Introduction: The association of precocious puberty and/or
polycystic ovaries, delayed bone age and hypothyroidism is known
as the Van Wyk and Grumbach syndrome (VWGS). Clinically
this syndrome is a diagnostic challenge because hypothyroidism
usually leads to pubertal and growth delay, whereas in case of
VWGS hypothyroidism it leads to growth delay and precocious
puberty. We report a boy with long-standing, untreated
hypothyroidism who presented with precocious puberty. Case
Report: A boy aged 7 years and 4 months who had been followed
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for congenital hypothyroidism in another hospital presented to
our clinic for follow up. His medical history revealed congenital
hypothyroidism diagnosis and irregular levothyroxine treatment
since his birth. There was no compliance to levothyroxine
treatment and the patient did not take his medication for last
7 months. He was born of nonconsanguineous marriage at fullterm, normal vaginal delivery. His birth weight was 3.75 kg and he
had normal gross motor development. There was no history of
headache, vomiting, visual symptoms, and gelastic seizures.
Physical examination revealed obesity with height 113 cm (K1.9
SDS, target height of 159 cm) and weight 30.5 kg (1.4 SDS), body
mass index 23.8 (O95 p). His pulse rate was 78/min and blood
pressure 98/60 mmHg. He had dry scaly skin. There was no goiter.
There was no axillary hair and pubic hair was Tanner stage 1.
Stretched penile length was 5 cm and testicular volume were 6 ml
bilaterally. Levels of TSH were elevated (443 mIU/l, normal range
0.35–4.94 mIU/l) and levels of free thyroxin (fT4) were decreased
(fT4 0.43 ng/dl, normal range 0.7–1.48 ng/dl). Basal gonadotropin
levels were pre-pubertal as FSH: 0.35 mIU/ml (N, 1.37–13.5), LH:
0.09 mIU/ml (1.14–8.75) and total testosteron: !0.45 nmol/l.
Serum prolactin level was 18.8 ng/ml (N, 2.58–18.12) and bone age
was 4 year according to Greulich and Pyle’s atlas. Peak LH and FSH
response to intravenous LHRH was prepubertal as 4.1 and
1 mIU/ml, respectively. Visual acuity and ﬁelds and hypophysis
magnetic resonance imaging were normal. The Van Wyk and
Grumbach syndrome was diagnosed based on the co-occurrence
of hypothyroidism, precocious puberty and delayed bone age.
After levothyroxine therapy serum thyroid hormone levels
normalized in 2 months. In conclusion, we report a boy with
severe hypothyroidism presented with early puberty. VWGS
should be kept in mind in patients with hypothyroidism, early
puberty and delayed bone age.

P2-P966

Clinical Features of Newborn with Congenital
Hypothyroidism Diagnosed by Neonatal Screening:
Single Center Experience
Ayla Guvena,b, İlhan Hazera
aPediatric Endocrinology Clinic, Göztepe Education and Research
Hospital, Istanbul, Turkey; bDepartment of Pediatrics,
Medical Faculty, Amasya University, Amasya, Turkey

Background: Congenital hypothyroidism (CH) is the most
important cause of preventable mental retardation. Therefore,
screening programme has been using for early detection of
hypothyroidism in our country since 2007. Objective: To
compare clinical features of newborns with and without CH
who were detected in screening programme between 2009 and
2014. Method: This study enrolled 710 (344 Girls) newborn
referred from CH-screening programme to our clinic. All
newborns were examined. Serum TSH and fT4 levels were
obtained from all newborns. L-Thyroxin was prescribed and
thyroid ultrasonography was performed in newborns with
hypothyroidism. According to admission time to clinic, they
were classiﬁed into three groups: %30 days, 31–90 days,
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R91 days. Results: Group 1 consisted of 489 newborns, group
2 consisted of 181 newborns and group 3 consisted 40 newborns.
Median age was 23 (18) days in study-population. CH was
diagnosed in 17.4% of study-population. Neonatal TSH was
36.7G31 IU/l in newborn with (NBw) CH. There was a signiﬁcant
delay (2.27G1.4 month) in the normalization of serum TSH in
NBwCH. There was no difference between birth weight of NBwCH
and without CH. Of the 79.3% NBwCH was diagnosed in ﬁrst
month. Serum TSH was 17 (34.45) and fT4 was 0.82 (0.54). LT4
was prescribed mean 32G22 days. Ultrasonography showed that
athyreosis 7%, hypoplasia 66%, 24% eutopic. Mean L-thyroxin
dose was 9.3G2.3 mg/kg in athyreotic newborns, 7.6G3.1 mg/kg in
hypoplasia group, and 7.0G2.0 mg/kg in eutopic group respectively. Birth weight was correlated with fT4 (r: K0.230) in NBwCH.
LT4 dose was signiﬁcantly correlated with serum TSH (r:0.505) and
fT4 (r: K0.230). Conclusion: Our study shows that all NBwCH
are not diagnosed before than ﬁrst months. Deterioration of
cognitive function can be seen in untreated children with CH.
Presence of high neonatal TSH in screening, serum TSH should be
obtained and treatment should be initiated as soon as possible.

P2-P967

Postoperative Complications of Thyroidectomy in
Children with Nodular Goiter
Olga Rogova, Goar Okminyan, Lubov Samsonova, Elena Kiseleva,
Oleg Latyshev, Elvira Kasatkina, Kirill Mirakov, Alexey Okulov
Russian Medical Academy of Postgraduated Education Study,
Moscow, Russia

Background: Objective and hypotheses: Rate the
frequency and structure of post-operative complications of
thyroidectomy in children with nodular goiter. Method:
Twenty-seven children, 20 girls (14.5G3.64 years) and seven
boys (14.68G4.09 years), which were performed thyroidectomy
about multinodular goiter (nZ23) and single-node goiter (nZ4)
from 2003 to 2015. Were evaluated complaints of patients,
physical examination, biochemical blood test, electrocardiography
data, ﬁbrolaryngoscopy. As a biochemical marker of postoperative
hypocalcaemia considered values of Ca2C in blood serum: 1.03–
0.9 mmol/l-mild; 0.8–0.9 mmol/l-moderate, !0.8 mmol/l-severe
hypocalcaemia. Results: The frequency of postoperative complications was 26% (7/27): ﬁve girls and two boys (14.63G3.4 years).
Complications have presented hypocalcaemia, and vocal cord
dysfunctions. Vocal cord dysfunctions were diagnosed in 4%
(1/27) – girl 11.69 years old, healed after 3 months. Diagnosed with
hypocalcaemia 22% (6/27) of patients (67% (4/6) girls, 16.11G
1.23 years, and 33% (2/6) boys (13.12G6.53 years) were occurred
in the ﬁrst days after thyroidectomy, and demanded treatment.
The asymptomatic hypocalcaemia has observed in 17% (1/6)-girl.
The symptomatic hypocalcaemia – in 83% (5/6) patients, in this
group of children 80% (4/5) of them had the QT interval
prolongation in their electrocardiogram (Me0.02[0.01;0.035] s). In
case of 67% (4/6) patients Ca2C 0.96G0.04 mmol/l. In case of
33% (2/6) patients Ca2C 0.84G0.03 mmol/l. In case of 17% (1/6)
patients hypocalcaemia are persistent (more than 6 months), and
in case of 83% (5/6) patient–transient character–duration of
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hypocalcaemia was observed from 7 to 30 days (Me 10[10; 18]
days). Differences in volume of thyroid in patients with postoperative hypocalcaemia (Me16.99[9.84;24.63] cm3) and normocalcaemia (Me19.6 [16.58;24.14] cm3) weren’t found (pO0,05). In
addition, there wasn’t difference by rating of compression
syndrome in the same treatment groups. So among the children
with postoperative hypocalcaemia compression syndrome in 4/6
children, and among the children with normocalcaemia – in 10/21
children (PO0.05). Conclusion: After thyroidectomy conducted
over nodular goiter, vocal cord dysfunctions rare complication,
hypocalcaemia occurs in every ﬁfth child and is transient. In
relation, it is necessary to search for predictors of postoperative
hypocalcaemia in the preoperative stage during thyroidectomy,
and ﬁnd out the control of calcium and parathyroid hormone
levels in blood serum in postoperative phase, starting from the
ﬁrst day.

Thiamazole dose was found (rZK0.39, P!0.05). Conclusions:
more higher doses of antithyroid drug were used in the period of
manifestation and medication remission of disease in prepubertal
children compared to patients with Tanner 2–5; longer term of
pharmaceutical treatment need to prepubertal children’s recovery
comparison to pubertal aged patients.

P2-P969

An Unusual Presentation of Hashimoto Thyroiditis
(HT) and Precocious Puberty: The Van Wyk-Grumbach
Syndrome
Soﬁa Leka-Emiri, Feneli Karachaliou, Aspasia Fotinou,
Vassilis Petrou, Stefanos Michalakos

P2-P968

Peculiarities of Course and Therapy of Basedow–
Graves’ Disease in Children in Different Age Groups
Galina Meraai, Hanna Bakhar, Tatsiana Kliuchnikava,
Anzhalika Solntsava
Belorussian State University of Medicine, Minsk, Belarus

Suitably treatment of Basedow–Graves’ disease (BGD) provide
the minimization of time to develop the medicamental remission.
Research: determine clinical, laboratory particularities, evaluate
efﬁciency of pharmaceutical treatment of BGD in children in
different age groups. Materials and methods: 35 children with
BGD were examined (4 boys, 31 girls): 1st group (Tanner 1) nZ4,
7.5G0.65 years; 2nd – (Tanner 2–4) nZ22, 12.32G0.31 years; 3rd
– (Tanner 5) nZ9, 15.56G0.24 years. Data of laboratory research
(free thyroxine (FT4); TSH; thyroid peroxidase antibodyies
(TPOAb); TSH receptor antibodies (TRAb)), thyroid gland’s
ultrasound were analysed. Methods of variation statistics were
used in statistical processing of results. Results: Increase of
thyroid gland was marked in children with BGD in manifestation:
1st – 172.75G19.52%, 2nd – 169.59G13.2%, 3rd – 117.74G
6.89%, P!0.05. Elevation of FT4 levels (pmol/l) (1st – 95.51G
27.61, 2nd – 57.9G5.97, 3rd – 71.94G22.57; n 10.0–23.2; P!0.05),
TPOAb (ME/ml) (1st – 168.75G78.89, 2nd – 477.79G105.25, 3rd
– 827.57G178.3; n!30; P!0.05), TRAb (ME/ml) (1st – 15.65G
2.5, 2nd – 18.47G1.28, 3rd – 12.53G0.61; n!4; P!0.05),
decrease TSH values (uME/ml) (1st – 0.03G0.01, 2nd – 0.04G
0.01, 3rd – 0.03G0.01; n 0.25–5.0; P!0.05) were revealed in
manifestation. Block-regimen treatment was used. Initial dose of
antithyroid drug (Thiamazole) (mg/kg per day): 1st – 0.86G0.06,
2nd – 0.55G0.05, 3rd – 0.43G0.04, P!0.05. Maintenance dose of
Thiamazole (mg/kg per day): 1st – 0.22G0.04, 2nd – 0.19G0.02,
3rd – 0.12G0.02, P!0.05. Duration of treatment (years): 1st –
3.25G0.85, 2nd – 2.89G0.32, 3rd – 1.33G0.24, P!0.05. Control
values of FT4 in remission (pmol/l) (1st – 13.33G1.68, 2nd –
15.32G3.34, 3rd – 15.58G1.25, P!0.05), TSH (uME/ml) (1st –
3.75G0.98, 2nd – 3.32G0.64, 3rd – 2.6G0.68, P!0.05), TPOAb
(ME/ml) (1st – 1.4G0.21, 2nd – 2.26G0.16, 3rd – 2.36G0.4,
P!0.05). Negative correlation between patient’s age and
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Endocrinology Department, P & A Kyriakou Children’s Hospital,
Athens, Greece

Background: The association of primary hypothyroidism and
isosexual precocious pseudopuberty in females was ﬁrst described
in 1960 by Van Wyk and Grumbach. The unique elements that
lead to the diagnosis are FSH-dominated sexual precocity with non
advanced bone age in the presence of hypothyroidism. Objective
and methods: Describe an 8.5 years old girl with hypothyroidism
due to HT and clinical and hormonal features of Van-Wyk and
Grumbach syndrome. Case report: An 8.5 years girl was referred
to the endocrinology department with a suspicion of precocious
puberty. She had no history of visual disturbance or headaches but
was overweight for her height. On examination her height was
130.6 cm (50th centile), mid-parental height target was 159.5 (25th
centile) her weight was 30 kg (75th centile) and she had breast
development Tanner’s stage 2–3 with no pubic or axillary hair
development. Hormonal investigations revealed high TSH levels at
32.46 mIU/ml (0.4–5) with low FT4 levels at 0.98 ng/dl (0.9–1.9)
and positive thyroid peroxidase and thyroglobulin Abs
(379.2 IU/ml (!16) and 543.6 IU/ml (!100) respectively),
which conﬁrmed HT. LHRH testing showed an FSH-dominated,
prepubertal response with a 0–60 min FSH rise from 2.17 to
6.01 mIU/ml and an LH rise from 0.38 to 2.54 mIU/ml. Oestradiol
levels were at 40.7 pg/ml (!27). Additional hormonal tests
showed PRL levels at normal high range at 21.8 ng/ml (4.8–23.3)
and normal testosterone: 2 ng/dl (2–20), DHEA-S: 69 mg/dl (2.8–
85.2), 17-OHPRG: 0.57 ng/ml (0.2–0.5), b-HCG: !1 U/lt (!5)
and a-FP levels:!2 ng/ml (!15 ng/ml). A pelvic ultrasound
revealed a pubertal uterus (37!10!20 mm) and multicystic
ovaries (RO: 5.4cc, LO:4.5cc) with multiple dominant follicles. In
contrast to the pubertal Tanner stage 2–3 and the ultrasound
appearance, the bone age was found to be equal to her
chronological age. Thyroxine treatment was started at low dose
of 25 mg/day and increased gradually to 50 mg/day. Clinical,
hormonal and ultrasound ﬁndings returned to normal without
additional therapy. Conclusion: Autoimmune thyroiditis,
although usually predisposes to delayed puberty it may also lead
to isosexual precocious pseudopuberty. Recognition of this
syndrome is important because thyroid hormone substitution
completely resolves symptoms and hormonal abnormalities.
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P2-P970

Rare Case of Severe Hyperthyroidism due to Grave’s
Disease in a Female Toddler
Parissa Salemi
Hofstra Northwell School of Medicine, New Hyde Park, New York,
USA

Background: Hyperthyroidism due to Grave’s disease (GD) in
children has a peak incidence between 10 and 15 years of age. It is a
rare but serious disorder that if uncontrolled can have serious
adverse outcomes on growth and development as well as health.
The incidence of GD is believed to be between 0.1 and 3 per
100 000 children in the general population with a prevalence of
1/10 000 children in the US. GD is rare under the age of 5 years.
Objective and hypotheses: To determine the etiology of a 2 year
old female presenting to the ER with 1 day history of fever and lip
swelling, as well as diarrhea, emesis, throat pain, and tachycardia.
Hyperactivity, difﬁculty sleeping and tremors had been noted
more recently. Parent noted a ‘lump’ the size of a golf ball appeared
suddenly. Goiter appreciated on exam measuring 8 cm across and
5 cm vertically. I believed this to be acute, subacute, or
autoimmune hyperthyroidism – Hashitoxicosis vs Grave’s disease.
Method: To obtain thyroid function tests, thyroid antibodies, ESR
and thyroid ultrasound and follow serial tft’s longitudinally.
Results: TSHZ0.005 mU/ml, FT4 ZO7.77 ng/dl (nl!1.6),
TT3Z651 ng/dl (High), TT4Z27.2 mg/dl (4.5–12.0), TGAB!
20 IU/ml, TPO ABZ!6 IU/ml, TSIZ252 (nl!140), ESRZ6
(0–32). Thyroid ultrasound revealed enlarged thyroid gland
bilaterally. Patient started on atenolol for symptom control and
methimazole initially at 2.5 mg qd with peak dosing of 7.5 mg qd,
with improving thyroid hormone values, however still remaining
hyperthyroid until after 7 months of treatment, when she became
euthyroid. Conclusion: Given severe protracted hyperthyroidism
and highly positive TSI antibodies, patient diagnosed with
autoimmune Grave’s hyperthyroidism. To my knowledge, this is
the youngest documented case of a female toddler with such severe
autoimmune hyperthyroidism.

P2-P971

Youngest Known Case of Autoimmune Thyroiditis
Causing Hyperthyroidism in a Down’s Syndrome Toddler
Parissa Salemi
Hofsta Northwell School of Medicine, New Hyde Park, New York,
USA

Background: The frequency of thyroid disease is elevated in
patients with Down’s syndrome starting in the newborn period where
it is 0.7% (28! more frequent than in the general population). Most
commonly, thyroid dysfunction in Downs Syndrome includes
primary hypothyroidism, pituitary–hypothalamic hypothyroidism,
TBG deﬁciency and chronic lymphocytic thyroiditis. The incidence
of Grave’s disease is believed to be between 0.1 and 3 per 100 000
children in the general population. Autoimmune thyroid disease is
uncommon in young children with Down’s syndrome less than
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8 years of age with hyperthyroidism being quite rare. Objective and
hypotheses: To determine if yearly screening labs done on a 15
month old female with Down’s syndrome who has a strong family
history of autoimmune thyroid disease with initial lab values of
TSHZ5.77 and FT4Z1.77 is due to Hashimoto’s thyrotoxicosis,
Grave’s hyperthyroidism or transient. My hypothesis was that this
was due to autoimmune thyroiditis given the elevated FT4 and
strong family history. Method: To obtain thyroid stimulating
immunoglobulins, thyroglobulin antibodies and thyroid peroxidase
antibodies and to observe TSH and FT4 over time for progression.
Results: Lost to follow up until age 21 months when labs obtained:
TSHZ!0.001 mU/ml, FT4Z2.25 ng/dl (nl!1.6), TT3Z215 ng/dl
(High), TT4Z16.4 mg/dl (4.5–12.0), TGAB!20 IU/ml, TPO
ABZ167 IU/ml (nl!9), TSIZ284 (nl!140). Patient started on
methimazole 2.5 mg qd with labs 2 weeks later showing a TSH!
0.001 and FT4 of 2.52. Methimazole increased to 5 mg qd.
Conclusion: Given progression of hyperthyroidism over a 6.5
month time course even after starting on methimazole, in a patient
with highly positive TSI antibodies, this is very likely to be
autoimmune hyperthyroidism caused by Grave’s disease. To my
knowledge, this is the youngest known patient with DS to have
autoimmune hyperthyroidism to date. Family history of autoimmune disease may make DS patients even more susceptible to
development of autoimmune thyroiditis at an earlier age.

P2-P972

Thyroid Hormones in Obese Children
Markella Vallianatou, Evanthia Katsikareli, Parthenia Tsami,
Georgos Krokidas, Maria Iliopoulou
Children’s Hospital, Patra, Greece

Background: Nowadays, childhood obesity is one of the biggest
health emergencies in the developed countries. Obesity leads to
multiple metabolic disorders. Thyroid function has been often
described as altered in obese children. However, it is not clear whether
the thyroid dysfunction is the cause or the consequence of the fat
excess. Objective and hypotheses: The aim of the current study
was to examine the thyroid function and to assess the frequency of
thyroid dysfunction in obese children and adolescents. Method:
TSH, T4, anti-TPO, anti-TG levels were determined in 119 obese
pediatric patients as well as in a control group of 120 normal weight
children (same age group). Results: Median values of TSH and T4
levels in obese children were normal, but signiﬁcantly higher
compared to those of normal weight. In addition, statistically
signiﬁcant correlation has been noticed between thyroid hormones
concentrations and BMI z-scores of obese children. Elevated TSH
(O5 mIU/ml) with normal thyroxin level and negative antithyroid
antibodies were detected in 5.5% of obese children but only in 0.7% of
the control group, while subclinical hypothyroidism with positive
antithyroid antibodies was reported in 7.2% of obese children
contrary to 3.5% of control sample. Moreover, decrease of T4 levels
was observed in 47.6% of obese children that had a signiﬁcant weight
loss (P!0.01, Wilcoxon test). Conclusion: Thyroid hormones are
increased in obese children and weight reduction seems to result in a
decrease of their levels. A high prevalence of autoimmune thyroiditis
is observed among the population of obese children.
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P2-P973

A Case of Neonatal Graves in a Premature Infant with
Negative Thyroid Stimulating Immunoglobulins (TSI)
Angela Samuela, Vanessa Davisb, Carla Minuttia, Stelios Mantisa
aRush University Medical Center, Chicago, Illinois, USA; bJohn
H. Stroger Jr. Hospital of Cook County, Chicago, Illinois, USA

Background: Neonatal hyperthyroidism is almost always
transient and related to the passage of maternal thyroid stimulating
immunoglobulins (TSI). Positive TSI levels in a neonate is often
diagnostic of neonatal Graves disease. The manifestation of symptoms
has not been well characterized in premature infants. Clinical Case: A
female infant was delivered at 27!4/7 weeks gestational age, with a
birth weight of 827 g. Her mother was diagnosed with Graves disease
2 weeks prior to delivery, but was not started on any medications.
Thyroid function tests obtained on the infant on DOL 2, showed a
low TSH of 0.003 mIU/ml and normal FT4 of 1.4 ng/dl. TSI levels
were negative. By DOL 7, the infant developed tachycardia. Repeat
labs revealed a TSH of 0.005 mIU/ml and FT4 of 4.3 ng/dl.
Methimazole was started at 0.4 mg/kg per day, as well as propranolol
at 0.5 mg/kg per day divided into three doses. Four days after
methimazole was started, TSH remained low, but FT4 normalized to
1.3 ng/dl and tachycardia resolved. By DOL 14, elevated liver
enzymes led to discontinuation of methimazole. On DOL 18,
tachycardia reoccurred, and FT4 had again increased to 4.7 ng/dl. TSI
was again negative and liver enzymes had normalized. Methimazole
and propranolol were restarted at lower doses (0.25 mg/kg per day
and 0.4 mg/kg per day respectively). Within 3 days of therapy, FT4
normalized to 1.3 ng/dl. Other studies revealed a high thyroglobulin
level of 131.9 ng/ml (2.8–40.9), negative thyroglobulin antibodies,
high anti-TPO antibodies of 37.4 IU/ml and high thyrotropin
receptor antibodies at 40% (normal!17%). Methimazole was
continued for 7 weeks. FT4 remained normal, and TSH continued
to be suppressed. By DOL 45, methimazole was stopped. Repeat labs
done 1 week later showed a TSH of 0.013 mIU/ml and FT4 1.3 ng/dl.
Thyrotropin receptor antibody was 20% at that time. Methimazole
was restarted at 0.15 mg 3 times/week. One week later, she had a TSH
of 0.022 mIU/ml and FT4 of 1.0 ng/dl. Methimazole was discontinued. Conclusion: This patient had TSI-negative neonatal Graves
that was very sensitive to methimazole. The suspected cause for this
infant’s neonatal hyperthyroidism was the thyrotropin receptor
antibodies, stimulating the TSH receptor. Patient’s FT4 normalized
almost immediately after starting methimazole. It was not until her
thyroid receptor autoantibody levels declined that methimazole could
be discontinued. In TSI negative patients with suspected Graves
disease, another lab study to be considered would be thyrotropin
receptor antibody.

P2-P974

Severe Growth Retardation and Hypothyroidism due
to Hashimoto’s Thyroidits
Marina Krstevska-Konstantinova, Ana Stamatova, Zoran Gucev
University Pediatric’s Clinic, Skopje, Macedonia
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Background: Hashimoto’s thyroiditis is a common autoimmune disease in pubertal and adolescent girls. In the past years
the incidence of this autoimmune disease of the thyroid gland has
increased. Objective and hypotheses: We present a 12.5 year
old girl who had her ﬁrst visit at our Pediatric Endocrinology
Department at the age of 10 years due to short stature and clinical
signs of hypothyroidism. Her height was – 3SD SDS and her BMI
was 12.7. The initial clinical examination showed an enlarged and
ﬁrm thyroid gland. The ultrasound of the thyroid gland was
consistent with Hashimoto’s thyroiditis. Method: Levels of
thyroid hormones and anti-TPO antibodies were measured. Her
thyrotropin levels were O75.0 mIU/ml (0.400–4.5 mIU/ml). Her
thyroid peroxidase antibodies were O1000 IU/ml (10–50 IU/ml)
and total T4 levels were 87.1 mmol/l (71.2–141 umol/l). Her bone
age was appropriate for an 8 year old, she also had a
normochromic anemia and hyperlipidemia. Results: Treatment
was started with L-thyroxine 100 mg/m2 and 6 months after the
commencing of the treatment the thyroid hormone levels
normalized, even though the level of the anti-TPO antibodies
remained elevated. She started to grow and her height reached m1.5
S.D. After 2 years of treatment her height is within normal range
(C1.0 S.D.) Conclusion: The regular follow-up continues for
possible further complications.

P2-P975

Beta Thallassemia: the Relation between Ferritin and
Hypothyroisdism and the Suppressing Effect of
Ferritin on Autoimmune Disorders (a Hypothesis)
Setila Dalili, Shahin Koohmanaee
Pediatric Growth Disorder Research Center, 17 Shahrivar Hospital,
Shahid Siadati St, Rasht, Iran

Background: Thallassemia is a genetic disease with recessive
autosomal pattern of inheritance which occurs as a result of
disorders in hemoglobin structure clinicians assess endocrine
function in patients with thallassemia in various intervals and
distinguishing appropriate time for assessment can decrease the
mentioned complications and promote their health, we aimed to
investigate the prevalence of hypothyroidism and the relation
between thyroid hormones and ferritin in patients with
thallassemia major referred to 17 shahrivar hospital. Method:
This is an analytic cross-sectional study which was conducted on
records of patients with thallassemia major aged less than 20 years.
All records of patients referred to blood and oncology clinic of 17
shahrivar hospital during Jan 2012–Dec2013 were assessed. Data
were gathered by a form including age, sex, weight, height, body
mass index, the initiation time of blood transfusion, thyroid test
results, and 3 consecutive hemoglobin and ferritin levels. Mean
ferritin and hemoglobin levels were assessed. Results: Results
showed signiﬁcant linear correlation between ﬁrst and mean
ferritin with TSH (P!0.05) but no signiﬁcant correlation was
noted between levels of ferritin with T4 levels. Conclusion: It
seems that further investigations may be necessary in patients
especially with thallassemia and compare it with normal
population.
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P2-P976

Severe Hyponatremia and Repeated Intestinal
Resections for Intestinal Dysmotility Mimicking
Congenital Aganglionic Megacolon due to Delay in
the Diagnosis of Congenital Hypothyroidism
Gonul Buyukyilmaza, Demet Baltub, Tutku Soyerc, Murat Tanyildizb,
Huseyin Demirbileka
aDivision of Pediatric Endocrinology, Hacettepe University, Ankara,
Turkey; bDivision of Pediatric Intensive Care, Hacettepe University,
Ankara, Turkey; cDepartment of Pediatric Surgery, Hacettepe
University, Ankara, Turkey

Background: Congenital hypothyroidism (CH), the most
common preventable cause of mental retardation in children, may
presents with non-speciﬁc signs and symptoms. Beside, majority
of the infants can be asymptomatic. Underestimation and/or
misdiagnosis may cause delay in diagnosis and results in severe
complications. Case report: A 5 months-old female admitted to
our clinic with the history of repeated surgical operations due to
the diagnosis of congenital aganglionic megacolon. Investigations
performed in our clinic revealed a diagnosis of congenital
(primary) hypothyroidism due to thyroid agenesis. Histopathologic evaluation of previously resected colon sample showed a
normal ganglionic cell included colon. During follow up she
developed severe hyponatremia with a plasma sodium level of
106 mEq/l. Hyponatremia was ﬁrst corrected using saline infusion,
whereas, eunatremia can be maintained following achievement of
euthyroid state. Hormonal and biochemical work up did not show
any speciﬁc etiology for hyponatremia. Therefore, hyponatremia
was suggested to be due to hypothyroidism. Conclusion: Since
presenting symptoms are variable and non-speciﬁc, for prompt
diagnosis and proper management, congenital hypotyhroidism
should be kept in mind in the differential diagnosis of neonates
with persistent abdominal distention mimicking aganglionic
megacolon and severe hyponatremia of unknown origin.

P2-P977

Very Early Onset of Autoimmune Thyroiditis in a
Toddler with Multi-organ Involvement
Pierluigi Marzuillo, Anna Grandone, Anna Di Sessa, Claudia Sansò,
Elena De Nitto, Laura Ruggiero, Carlo Capristo, Emanuele
Miraglia del Giudice, Laura Perrone
Department of Woman, Child and General and Specialized Surgery,
Seconda Univesità degli Studi di Napoli, Naples, Italy

Background: In infants under 3 years of age acquired primary
hypothyroidism caused by autoimmune thyroiditis is very rare.
Hypothyroidism can manifest with different signs and symptoms
and has a wide range of presentations from subclinical
hypothyroidism to overt form. Objective and hypotheses: We
describe a child with an unusual hypothyroidism presentation
characterized by multi-organ involvement and related to acquired
autoimmune thyroiditis during a very early period of life.
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Method: A 22-month-old white male patient with normal
neonatal screening presented with a 6-month history of asthenia
and cutaneous pallor. At general clinical and biochemical exams
he showed weight gain, statural growth deceleration, poor
movements, sleepy expression, instability while walking, myxoedema, bradycardia, open anterior fontanelle, changes in the face
habitus, macrocytic anaemia, ascites, and high CPK, creatinine
and cholesterol levels. Results: TSH, free thyroxine (fT4), free
triiodothyronin (fT3) were O200 mIU/ml, 1.39 and 0.5 pg/ml,
respectively. The levels of thyroid peroxidase antibodies and
thyroglobulin antibodies were high (2017 and 1743 IU/l, respectively); sonographic thyroidal evaluation demonstrated normal
anatomy with non-homogeneous echotexture. Because the
neonatal screening for congenital hypothyroidism was normal, a
diagnosis of hypothyroidism related to autoimmune thyroiditis
was determined. The thyroxin replacement therapy normalized all
the clinical and biochemical abnormalities. Conclusion: Our case
could give useful learning points: i) hypothyroidism can have a
misleading and multi-face clinical presentation; ii) anemia,
rhabdomyolysis and high creatinine levels should always include
the hypothyroidism in the differential diagnosis; iii) thyroxine
replacement therapy is able to revert all the clinical manifestations
related to the hypothyroidism; iv) evaluating the patient’s previous
pictures could play an important role in resolving a diagnostic
conundrum.

P2-P978

A Case of the Thyroid Gland Dystopia in the Root of
the Tongue
Svitlana Chumaka, Vera Volosovaa, Irina Sapozhnikovab
aState

Institution, “Institute for Children and Adolescents Health
Care” of the NAMS of Ukraine, Kharkiv, Ukraine; bMunicipal
Children’s Clinic No.14, Kharkiv, Ukraine

Background: Dystopia thyroid is an anomaly of development
and is the result of a violation of embryogenesis and often remains
unrecognized, the true frequency of the dystopia of the thyroid
gland is not known, described 800 cases of ectopic thyroid gland in
the region of blind holes of the tongue in adults and 80 cases in
children, half of them diagnosed congenital hypothyroidism.
Objective and hypotheses: To reveal some features in the
diagnosis and treatment of the ectopic thyroid in children.
Methods: A female child of 9 years with the nodal goiter in the
family history was under observation. Physical development,
ultrasound investigation data (UID) and standard laboratory tests
– thyrotropic hormone (TTH), free thyroxin (T4), thyroid
peroxidase antibodies (a/b to TPO), were measured in the
dynamics of observation. Results: A dense reddish formation on
a broad foot (3.0!4.5!3.0 in size), well vascularized, located
anterior from vallecula, without fur has been found in the base of
the tongue. Complaints: difﬁculty in swallowing solid food, pallor
and dry skin, deep voice, bradycardia, tendency to constipation.
Ultrasound investigation has established some changes in the
thyroid ehostructure, its small size – 2.3 cm3 (normal size 4.5–
6.8 cm3). Measurements: TTH – 16.77 mIU/l (normal ﬁndings
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0.5–3.5 mIU/l), free T4 – 11.3 pmol/l (11–21 pmol/l norm), and
antibodies to TPO 19.64 IU/ml (30 IU/l norm). Hypothyroidism
has been diagnosed in the patient. Replacement therapy with
thyroid hormones in a dose of 75 mg per day has been prescibed.
After 6 months noted positive dynamics of goiter size – the
formation of the tongue has decreased to 1.5!2!1.5 cm, the
complaint disappeared. The girl grows and develops according to
age, the dose of T4 in the 3 years of observation is increased to
100 mg per day, TSH level of 1.5 mIU/ml. Conclusion: Dystopic
thyroid gland diagnosed in prepubertal girls, which was
accompanied by an increase in the size of goiter and
hypothyroidism. The treatment with thyroxine size of the crop
of the tongue decreased.

report, we presented a boy with Down’s syndrome who developed
hyperthyroidism after few years of established hypothyroidism.
The condition kept euthyroid on therapy for few years. However,
when he developed hyperthyroidism, levothyroxine was gradually
stopped. The child remained hyperthyroid after stopping
levothyroxine. Therefore, anti-thyroid treatment was started.
Conclusion: The presence of different antibodies speciﬁc to
Hashimoto’s and Graves’ disease, puts the thyroid into a push–pull
situation (hypo- or hyperthyroidism).

P2-P980

Transient Congenital Hypothyroidism: About Six
Cases
P2-P979

Conversion of Hypothyroidism to Hyperthyroidism in
A Child with Down’s Syndrome

Ali El Mahdi Haddama, Nora Soumeya Fedalab, Djamila Meskinea
aDepartment
bDepartment

of Endocrinology, Bologhine Hospital, Algiers, Algeria;
of Endocrinology, Bab el Oued Hospital, Algiers,

Algeria

Abdullah Alshahrany
Armed Forces Hospital, Khamis Mushaite Southern Region, Khamis
Mushait, Saudi Arabia

Background: Patients with Down’s syndrome have an
increased prevalence of autoimmune disorders affecting both
endocrine and non endocrine organs. The commonest autoimmune disease is related to the thyroid gland. Objective and
hypotheses: To describe a child with down’s syndrome who has
been treated of hypothyroidism But converted to hyperthyroidism
few years later. Method: A 5-year old boy with Down’s syndrome
presented with constipation, easy fatigability and cold intolerance.
A clinical suspicion of hypothyroidism was considered, conﬁrmed
by a high serum (TSH) level (25.63 mU/l), and a low Free
thyroxine (FT4) of 8.2 pmol/l. Levothyroxine was prescribed.
Requirement for levothyroxine gradually decreased, TSH levels
became below 0.01 mU/l, and FT4 was increasing (44.69 pmol/l).
Child also developed symptoms and signs of hyperthyroidism,
so levothyroxine was ﬁnally stopped. But the child kept irritable
and restless. His TSH was less than 0.01 mU/l, FT4 level still
high(45.31 pmol/l). TSH-receptor antibodies (86.9 IU/l) and
thyroid peroxidase antibody (386.46 IU/ml). Thyroid ultrasonography showed increased vascularity. thyroid scan showed a bit
enlarged thyroid gland with no scintigraphic evidence of gross
nodularity, with elevated thyroid uptake (6.1%). Therefore, the
diagnosis of Grave’s disease was settled and carbimazole started.
The child’s was followed-up every 3 months till present and he is
stable clinically with normal TSH and FT4. Results: In this case
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Background: Transient neonatal hypothyroidism (T N HT) is
a rare entity important to recognize. It is due to placental transfer
of antibodies antirécepteurs of pituitary TSH. It is distinguished
from permanent congenital forms of hypothyroidism, because it
requires only limited substitution treatment in time. Objective
and hypotheses: Report the observations of 6 children who
presented T N HT. Method: This is a retrospective study of six
children(with two brothers) hospitalized for suspiscion of
hypothyroidism. All children underwent a complete clinical
examination with questioning of the parents, hormonal exploration (FT4, TSH, AC Anti-TPO), and cervical ultrasound. Once the
diagnosis established, treatment with levothyroxine is undertaken.
Regular reassessments were performed. Results: The average age
at diagnosis is 3 months (20 days-5 months). Sex ratio F/G is 4/2.
Hypothyroidism was diagnosed in front of clinical signs in four
cases, persisting neonatal jaundice in two cases. Biological
assessment conﬁrmed hypothyroidism: FT4 average 6.5 pmol/l,
mean TSH 35 m/l. TPO antibodies (TPO) were found in all cases
(mean 30 ng/ml). Questioning the parents revealed an autoimmune thyroiditis in mothers. Clinical and radiological
examinations did not show any malformation. LT4 replacement
therapy undertaken was screeching halt after 4.85 months (3–6).
Hormonal reassessments showed no abnormalities and anti TPO
were négatives. Growth stature and psychomotor development
were normal. Conclusion: T N HT is very rare. It must be
recognized precociously, to avoid inadequate diagnostic and
therapeutic measures.
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LBP2

Sexual Outcomes in Brazilian Patients with 46,XY DSD
Rafael Loch Batista, Marlene Inacio, Flavia Siqueira Cunha,
Nathalia Lisboa Gomes, Vinicius Nahime Brito, Elaine Frade Costa,
Sorahia Domenico, Berenice Bilharinho de Mendonca
Universidade de Sao Paulo, Sao Paulo SP, Brazil

LBP1

46,XY DSD due to Isolated AMH Deﬁciency Resulting
in Persistent Müllerian Duct Syndrome (PMDS) as
a Consequence of a Single-Base Deletion in a
SF1-Response Element of the AMH promoter
Clara Valeria, Nathalie di Clementeb, Ian Marshallc,
Helena Schteingarta, Nathalie Jossob, Rodolfo Reya,d,
Jean-Yves Picardb
aCentro

de Investigaciones Endocrinológicas “Dr. César Bergadá”
(CEDIE), CONICET-FEI-División de Endocrinologı́a, Hospital de
Niños Ricardo Gutiérrez, Buenos Aires, Argentina; bUniversité Paris
Diderot, Sorbonne Paris Cité, F-75013 Paris, France; INSERM
U1133, Physiologie de l’Axe Gonadotrope, F-75013 Paris, France;
CNRS, UMR8251, Biologie Fonctionnelle et Adaptative, Paris,
France; cDivision of Pediatric Endocrinology, Rutgers – Robert
Wood Johnson Medical School, Child Health Institute of New
Jersey, New Brunswick, NJ, USA; dDepartamento de Histologı́a,
Biologı́a Celular, Embriologı́a y Genética, Facultad de Medicina,
Universidad de Buenos Aires, Buenos Aires, Argentina

Background: Isolated persistence of Müllerian ducts in an
otherwise normally virilised 46,XY newborn, a condition known as
PMDS, is a disorder of sex development (DSD) due to a defect limited
to AMH-dependent Müllerian duct regression. Objective and
hypothesis: We report the case of a patient with PMDS and
extremely low serum AMH in whom no mutations were detected in
the AMH gene coding sequences. A single base deletion identiﬁed in
the AMH promoter was hypothesized to underlie isolated AMH
deﬁciency. Method: Case report: a completely virilised newborn
presented with nonpalpable gonads. Testosterone was high
(358 ng/dl), AMH low (1.1 ng/ml), a uterus and Fallopian tubes
were evidenced by USA, but CAH was ruled out owing to normal
adrenal steroids and a 46,XY karyotype. PMDS due to AMH
deﬁciency was suspected. DNA sequencing detected no mutations
in the AMH gene coding sequences, but a homozygous single-base
deletion (c.-225delA) was identiﬁed at a putative SF1 response
element of the AMH promoter. To assess the effect of the c.-225delA
variant, AMH promoter activity was analysed in luciferase assays,
and the ability of SF1 binding to the K228 binding site in the AMH
promoter was studied by EMSA. Results: The single base deletion
c.-225delA decreased AMH promoter activity by 58G14%, to a
similar extent of what was observed when the K228 SF1 site was
completely disrupted by in vitro directed mutagenesis (66G5%). In
EMSA experiments, interaction between SF1 and its AMH K228
binding site was lost when the oligonucleotide carried c.-225delA or
the fully disrupted SF1 site. Conclusion: The single base deletion c.225delA within the K228 SF1 site of the AMH promoter impairs
SF1 binding to and transactivation of the AMH promoter, resulting
in extremely decreased AMH production. This is the ﬁrst
description of an AMH promoter mutation leading to PMDS.
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Background: Outcomes related to sexual life are poorly explored
in 46,XY DSD patients and most studies focus only in 46,XX DSD
(CAH). In 46,XY DSD the observations of sexual outcomes are scares,
but they overall indicate that the SexQoL is impaired, particularly
regarding sexual function and sexual satisfaction. Objective and
hypotheses: To evaluate sexual outcomes in a cohort of patients
with 46,XY in adulthood and compare these observations with the
results described in adulthood Brazilian population Method: We
evaluated the sexual outcomes by applying a questionnaire with 137
questions on social, sexual and psychological aspects. We invited
155 patients with 46,XY DSD from different aetiologies to
participate in this study. These outcomes were compared between
male and female patients, patients who change with those who
maintained their social sex and DSD patients with the normal
Brazilian population data. Results: DSD patients due to different
etiologies (testosterone synthesis defects (nZ33), androgen insensitivity syndrome (nZ34) gonadal dysgenesis (nZ33), 5aRD2
deﬁciency (nZ30) and unknown etiologies (nZ10) accepted to
answer the questionnaire. Among these patients 115 maintained
their assigned sex and 25 Individuals changed their assigned sex. At
adulthood, the social sex was female in 89 patients and male in 51
patients. Patients from both social sexes showed adequate sexual
performance, but male social sex showed better results than female
social sex in terms of satisfactory intercourse, masturbation and
orgasm (p!.05). Patients who changed the social sex demonstrated
similar rates of sexual outcomes compared to those who maintained
the social sex, except for the frequency of intercourse and self sexual
life satisfaction (p!.05). Comparing with Brazilian population data,
DSD patients starts sexual life later, have more steady partners and
the same rate of heterosexuality. Conclusion: DSD patients
presented adequate sexual activities. Male social sex demonstrated
better sexual outcomes than female social sex. In male social sex,
sexual outcomes were similar between patients who changed their
social sex and who maintained.

LBP3

The Growth Hormone – Insulin Like Growth Factor I
(IGF-1) System in Early Non-Alcoholic Fatty Liver
Disease: From an Animal Model to a Children’s Cohort
Tommaso de Giorgisa, Melanie Penkea, Susanne Schustera,
Nico Grafeb, Alexander Kielb, Thomas Karlasc, Johannes Weigandc,
Mandy Vogelb, Antje Gartena, Körner Antjea,b, Wieland Kiessa,b
aCenter for Pediatric Research, University Hospital for Children and
Adolescents Leipzig, University of Leipzig, Leipzig, Germany; bLIFE
Leipzig Research Centre for Civilization Diseases, University of
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Leipzig, 04103 Leipzig, Germany; cDepartment of Medicine,
Division of Gastroenterology and Rheumatology, University
Hospital Leipzig, Leipzig, Germany

Background: Non-alcoholic fatty liver disease (NAFLD)
represents one of the most common obesity complications and
can progress to non-alcoholic stetohepatitis (NASH). NASH is
associated with lower insulin like growth factor I (IGF-1) and
IGFBP-3, however no data are available regarding the growth
hormone (GH)-IGF-I axis in early stage of NAFLD, characterised
by hepatic steatosis. Objective and hypotheses: We aimed to
investigate the GH-IGF-1 pathway in a diet-induced animal model
of liver steatosis and proved the data in a human cohort of obese
and lean children. Method: C57BL/6 mice (nZ12) were fed with
a standard diet (ND) or a high fat diet (HFD) (nZ12) for
11 weeks. The hepatic lipid content was measured by MAS
spectroscopy. Immunoblot and qPCR analyses were used to study
activation of the hepatic GH-IGF-1 system. In serum of obese
(nZ77) and normal-weight children (nZ88), IGF-1 and IGFBP-3
were measured. To estimate the liver steatosis, transient
elastography (FibroScanw, Echosense) was performed to measure
the controlled attenuated parameter (CAP). Results: HFD mice
presented a higher body weight and hepatic lipid content
compared to ND mice (p!0.005). In addition, a lower hepatic
expression of phosphorylated-STAT-5B, janus kinase-2 (pJAK2)
and IGF-1 (K1.56, K2.7 and K1.9-fold) was found in HFD
compared to ND mice. In obese children, higher CAP values were
found compared to normal weight children (211.8G76.7 vs
187.82G37.7 dB/m, pZ0.0002), indicating a steatotic phenotype.
In addition, obese subjects presented lower IGF-1 compared to
controls (pZ0.007). After categorizing subjects according to
tertiles of CAP, the IGF-1-SDS decreased signiﬁcantly across the
tertiles (p!0.04). An inverse correlation was found between
IGF-1-SDS and CAP (pZ0.014, rZK0.254). Conclusion: The
GH-IGF-1 axis is impaired already in early NAFLD. In particular,
IGF-1 could be an early marker to deﬁne the hepatic steatotic
phenotype.

LBP4

Sirolimus Precipitating Diabetes in a Patient with
Congenital Hyperinsulinism due to Autosomal
Dominant ABCC8 Mutation
Antonia Dastamani, Maria Guemes, Pratik Shah, Khalid Hussain
Great Ormond Street Hospital For Children, London, UK

Background: Studies have suggested that sirolimus might be
diabetogenic, mostly in kidney transplant recipients. Sirolimus has
now been shown to be effective in the management of patients with
congenital hyperinsulinism (CHI). However to date, there are no
publications regarding the diabetogenic effect of Sirolimus in CHI
patients. Objective and hypotheses: To report the ﬁrst case of
sirolimus precipitating diabetes in a CHI patient with known
genetic mutation. Method: Prospective follow up of patient with
CHI who has a dominant ABCC8 gene mutation Results: A
patient with CHI due to autosomal dominant ABCC8 mutation
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on high dose (15 mg/kg per day) of diazoxide was switched to
sirolimus (4.25 mg/m2 per day) therapy at the age of 16.6 years,
as she developed severe hypertrichosis. Four months later, whilst
receiving concomitant treatment with clarithromycin for folliculitis, she was found to be hyperglycaemic. Her mother carried the
same mutation and spontaneously developed diabetes during
adulthood (30 years). Despite reduction in the dose of sirolimus
(and eventually stopping), investigations revealed persistent
hyperglycaemia on the 24 hour blood glucose proﬁle, and
increased HbA1c (70H mmol/mol). She was started on a
sulphonylurea, with the plan to increase it to the maximum dose
and if no response to introduce metformin and if still
hyperglycaemic to consider introducing other insulin sensitising
agents. In the long term it is possible that she may require
subcutaneous insulin injections. Conclusion: Dominant ABCC8
mutations are prone to diabetes at a later stage in life, but the
timing may be inﬂuenced by medications such as m-TOR
inhibitors. The diabetogenic impact of Sirolimus treatment in
CHI patients should be conﬁrmed in prospective studies.

LBP5

Development of Skeletal Microarchitecture and
Biomechanics Over 2 Years Following 6 Month
Intragastric Balloon Insertion in Obese Adolescents
Pooja Sachdeva,b, Lindsey Reecec, Rob Copelandc, Mike Thomsond,
Jerry Walese, Richard Jacquesf, Paul Dimitria, Neil Wrighta
aDepartment of Paediatric Endocrinology, Shefﬁeld Children’s
Hospital NHS Foundation Trust, Shefﬁeld, UK; bAcademic Unit of
Child health, University of Shefﬁeld, Shefﬁeld, UK; cCentre for Sport
and Exercise Science, Shefﬁeld Hallam University, Shefﬁeld, UK;
dCentre for Paediatric Gastroenterology, Shefﬁeld Children’s
Hospital NHS Foundation Trust, Shefﬁeld, UK; eLady Cilento
Children’s Hospital, Queensland, Australia; fSchool of Health and
Related Research, University of Shefﬁeld, Shefﬁeld, UK

Background: A reduction in bone mass in adults and
adolescents has been observed following Roux-en-Y bypass
surgery with an increase in fracture risk reported in adults.
However, the intragastric balloon (IGB) is a less invasive bariatric
procedure. Objective and hypotheses: Given obese adolescents
are at greater risk of fracture we studied the impact of a 6 month
IGB insertion on skeletal mass, geometry and strength over
2 years. Method: We recruited 12 adolescents aged 13.8 to 16.8
years, BMI O3.5 SD, Tanner stage 4/5 to undergo IGB placement.
Subtotal body and lumbar spine (LS:L1–L4) were measured by
DXA and radial/tibial cortical and trabecular bone parameters
were evaluated by high resolution pQCT imaging at 0, 6 and 24
months. Skeletal biomechanical parameters were deﬁned by
miocroﬁnite element analysis. Results are expressed as (mean
difference (95%CI), signiﬁcance(p)). Results: At 6 months BMI
SDS fell by K0.27 SD (K0.43, K0.10), pZ0.005, due to a
reduction in perecntage fat mass of K2.0 (K3.9, K0.03), pZ0.05.
Weight loss was not sustained at 2 years. At 6 months subtotal
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body BMC (g) (60.7(5.5,115.9), pZ0.03), LS BMC (g) (2.5(1.4,3.6),
pZ0.001) and LS BA (cm2) (0.8(0.4,1.2), pZ0.002) all demonstrated expected age appropriate increases. Over 2 years there were
overall increases in total body BMD (g/cm2) (0.04(0.01, 0.06),
pZ0.01), LS BMC (g) (5.3(1.0,9.5), pZ0.02) and LS BA (cm2)
(2.0(0.9,3.0), pZ0.003). At the tibia, consistent gains were seen
from baseline to 2 years in cortical area (mm2) (10.1(1.7,18.5),
pZ0.02) and cortical thickness (mm) (0.09(0.002,0.173), pZ0.04).
Gains were only seen in cortical (14.0(8.3,19.6), p!0.001) and
trabecular (4.1(0.5,7.6), pZ0.03) BMD (g/cm3) BMD at the radius
at 6 months. Over 2 years bone stiffness (S, kN/mm) and ultimate
failure load (F.Ult, kN) at the radius (SZ4.1(1.3,6.9), pZ0.01),
(F.UltZ0.2 (0.1,0.3), pZ0.004) and tibia (SZ7.5 (0.6,14.5),
pZ0.04), (F.UltZ0.5(0.1, 0.9), pZ0.02) increased. Conclusion:
In the short term, an IGB placement offers signiﬁcant reduction in
BMI SDS. Unlike other bariatric procedures, bone accrual during
adolescence continued at a time when bone mass accrual is critical.

LBP6

Children with Brain Tumors have Enhanced Visceral
Adiposity Compared to Non-Cancer Controls: A
Preliminary Analysis from the Canadian Study of
Determinants of Endometabolic Health in Children
Study
Kuan-Wen Wang, Adam Fleming, Sarah Burrow, Russell J. de Souza,
Lehana Thabane, M. Constantine Samaan
McMaster University, Hamilton, Ontario, Canada

Background: Survivors of childhood brain tumors (SCBT) are
an emerging group that have premature mortality and morbidities
that can negatively impact their quality of life and lifespan.
Cardiovascular disease, obesity and diabetes are important causes
of premature mortality in survivors, yet one of the major
determinants of cardiometabolic risk i.e. visceral adiposity has
not been determined in this group. Objective and hypotheses:
This study is comparing two measures of visceral adiposity, the
waist-to-hip ratio versus waist-to-height ratio, in SCBT and noncancer controls and their relation to clinical and lifestyle variables
Method: This cross-sectional study recruited SCBT (nZ59) and
non-cancer controls (nZ108). Data collected include diet,
physical activity, sleep, brain tumor type, location and treatment
details. Total adiposity was determined using bioelectrical
impedance, and visceral adiposity was determined by waistto-hip and waist-to-height ratios. Regression analysis was used to
determine the factors associated with visceral adiposity measures.
Results: SCBT had higher visceral adiposity compared to controls
(waist-to-hip ratio 0.87G0.08 vs 0.82G0.09, p!0.0001; Waistto-Height ratio 0.48G0.08 vs 0.45G0.08, pZ0.007). Female sex,
high fat diet, and physical inactivity were the determinants
associated with these proﬁles. Conclusion: Determination of
visceral adiposity in SCBT is critical to identify those at future risk
of cardiometabolic disorders, and to design targeted interventions
to prevent visceral adiposity in survivors.
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Loss of Functional Osteoprotegerin: More than a
Skeletal Problem
Corinna Grasemanna,b, Nicole Ungerb,c, Matthias Hövelb,d,
Diana Arweiler-Harbeckb,e, Ekkehart Lauschh, Thomas Meissnerg,
Berthold P. Hauffaa,b, Nick Shawf
aPediatric Endocrinology and Diabetology, University Hospital
Essen, Essen, Germany; bUniversity Hospital Essen, Center for Rare
Bone Disease, Essen, Germany; cDepartment of Endocrinology and
Metabolism, University Hospital Essen, Essen, Germany; dDepartment of Orthopedic Surgery, Unviversity Hospital Essen, Essen,
Germany; eDepartment of ENT, University Hospital Essen, Essen,
Germany; fDepartment of Endocrinology and Diabetes, Birmingham Children’s Hospital, Birmingham, UK; gChildren’s Hospital
Düsseldorf, Düsseldorf, Germany; hUniversity of Freiburg, Division
of Pediatric Genetics, Freiburg, Germany

Background: Juvenile Pagets disease (JPD), an ultra-rare,
debilitating bone disease stemming from unopposed RANKL
action due to loss of functional osteoprotegerin (OPG) is caused
by recessive mutations in TNFRSF11B. A genotype-phenotype
correlation spanning from mild to very severe forms is described.
Objective and hypotheses: To describe the complexity of the
human phenotype of OPG deﬁciency in more detail and to
investigate heterozygous mutation carriers for clinical signs of
JPD. Method: About three children with JPD from families of
Turkish, German and Pakistani descent and 18 family members
(13 heterozygous) were investigated. Results: A new diseasecausing 4 bp-duplication: c.[25–28dup];[25–28dup] in exon one was
detected in the German patient and a homozygous microdeletion
including TNFRFSF11B in the Pakistani patient. Skeletal abnormalities in the affected children include bowing deformities and
fractures (three patients), contractures (3), short stature (3) and skull
involvement (3). Complex malformation of the inner ear (3) and
vestibular structures (2) resulted in early deafness. Patients were
found to be growth hormone deﬁcient (2) displayed elevated
inﬂammatory markers (2), nephrocalcinosis (1) motoric (3) and
mental (1) retardation. No retinal changes were observed in any of
the patients. Heterozygous family members displayed low osteoprotegerin levels (12), elevated bone turnover markers (7) and
osteopenia (6). Short stature (1), vision impairment (2) and hearing
impairment (1) were also present. Conclusion: Diminished
osteoprotegerin levels cause complex changes affecting multiple
organ systems in children with JPD and may cause osteopenia in
heterozygous family members. Diagnostic and therapeutic measures
should aim to address the complex phenotype.

LBP8

Impact of Weight Loss after Bariatric Surgery on
Gonadic Function in Severely Obese Female
Adolescents
Madeleine Gottranda, Estelle Aubryb, Aurelien Aumarc,
Robert Caiazzod, Maryse Cartignya, Marie Pigeyree, Francois Pattoud,
Iva Gueorguievaa
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Endocrinology, Lille University Hospital, Lille, France;
Surgery, Lille University Hospital, Lille, France; cUpper
Limb Orthopaedic Surgery, Lille University Hospital, Lille, France;
dDepartment of General and Endocrine Surgery, Lille University
Hospital, Lille, France; eDepartment of Nutrition, Lille University
Hospital, Lille, France
bPaediatric

Background and objectives: To study short-term effects of
consequent weight loss on ovarian function and its correlation
with morphometric and metabolic changes at 1 and 2 years after a
laparoscopic adjustable gastric banding (LAGB) placement in
severely obese adolescents. Subjects and methods: Our retrospective and observational study was conducted between July 2015
and January 2016 in a single center. Menstruations, anthropology
and biological data were collected prospectively before LAGB
(M0, nZ17), one (M12, nZ15) and two (M24, nZ9) years after
surgery. Data of seventeen female adolescents, operated between
April 2011 and November 2015, were included in the study (M0).
Description of morphometric changes was made with calculation
of BMI, excess body weight (EBW) and excess weight loss (%EWL).
Metabolic changes were described using homeostatic model
assessment (HOMA) for insulin resistance; gonadic function
parameters were age at menarche, cycle length and serum androgen
levels (testosterone) in adolescents free from oral contraception.
Results: Mean BMI of our population before surgery was 42.4G
6.7 kg/m2. At M12, mean EWL was 19.7G14.1%. Age at menarche
was signiﬁcantly younger in obese adolescents compared to mean
age of menarche of their mothers (11.6G1.5 vs 12.3G1.8 years old,
PZ0.05). Mean of cycle length in our population moved from
60.7G34.9 days before surgery to 26.0G3.4 days after surgery
(PZ0.014). Cycle length without hormonal contraception correlated positively with BMI before surgery (rZ0.687 PZ0.043).
Neither insulin sensitivity (HOMA), nor testosterone level changed
signiﬁcantly at both 1 and 2 years after bariatric surgery.
Conclusion: Consequent weight loss seems to have effects on
improvement of ovarian function by normalizing menstruation
cycle length in severely obese female adolescents, despite modest
metabolic and hormonal changes.

cardiovascular diseases by promoting inﬂammation, which is
known to be linked to insulin resistance (IR). There is few data
regarding the relationship among obesity-IR-OPG, in youth.
Objective and hypotheses: To assess serum OPG levels in obese
children/adolescents and investigate possible association with IR.
Methods: A total of 160 participants (85 obese/75 healthy
controls) aged 10.7 years (ranged: 2.6–17.8) were enrolled. Obese
participants underwent an oral glucose tolerance test (OGTT),
whereas IR was evaluated according to the homeostasis model
assessment-IR index (HOMA-IR). Anthropometric measurements
and serum OPG levels were assessed. Results: Osteoprotegerin
levels were increased in obese compared to controls, but this
difference was not statistically signiﬁcant (PZ0.133). During
correlation analysis, OPG levels were positively correlated to BMISD (rZ0.24, pZ0.028), fasting insulin levels (rZ0.293, pZ0.007),
area under the curve for insulin during OGTT (rZ0.224, pZ
0.046), HOMA-IR (rZ0.289, pZ0.009) and negatively associated
to age (rZK0.22, pZ0.043) among obese. Only obese-IR
exhibited signiﬁcantly higher serum OPG levels compared to
controls and to obese-nonIR individuals, even after adjustment for
BMI-SD and age (PZ0.001). Serum OPG levels did not correlate
to impaired glucose metabolism. Conclusion: Insulin resistance
may inﬂuence OPG levels in childhood obesity indicating a new
interplay between them.

LBP10

Molecular Analysis of AR, SRD5A2, NR5A1 and
HSD17B3 Genes in a Brazilian 46,XY DSD Cohort
Reginaldo José Petrolia, Victor José Correia Lessaa, Larissa
Clara Vieiraa, Flávia Leme de Calaisb, Helena Campos Fabbrib,
Taciane Barbosa Henriquesb, Cristiane dos Santos Cruz Pivetab,
Diogo Lucas Lima do Nascimentoc, Maricilda Palandi de Mellob,
Isabella Lopes Monlleóa
aUniversidade

Federal de Alagoas, Maceió, Alagoas, Brazil;
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cUniversidade Estadual de Ciências da Saúde de Alagoas, Maceió,
Alagoas, Brazil
bUniversidade
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Osteoprotegerin and Insulin Resistance in Childhood
Obesity: A New Interplay?
Eleni Kotanidoua, Ioannis Kyrgiosa, Paraskevi Karalazoub,
Ioanna Magganaa, Georgios Tzimagiorgisb,
Assimina Galli-Tsinopouloua
a4th Department of Pediatrics, School of Medicine, Faculty of Health
Sciences, Aristotle University of Thessaloniki, Papageorgiou General
Hospital, Thessaloniki, Greece; bLaboratory of Biological Chemistry,
School of Medicine, Faculty of Health Sciences, Aristotle University
of Thessaloniki, Thessaloniki, Greece

Background: A positive association between osteoprotegerin
(OPG) levels and cardiovascular morbidity and mortality has been
recently reported. Additionally, there is evidence that OPG in
obese adults participates in the pathogenesis of atherosclerosis and
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Background: Disorders of Sex Development (DSD) comprise
several phenotypes due to dysfunction in genes involved in human
sexual determination and differentiation. The most frequent
aetiologies among 46,XY DSD are androgen insensitivity
syndrome and 5-alpha-reductase type 2 deﬁciency due mutations
in AR and SRD5A2 genes, respectively. Objective and
hypotheses: The purpose of this study was to investigate
mutations in AR and SRD5A2 genes in 21 paediatric patients
classiﬁed as 46,XY DSD. For cases without mutation in these
genes, complementary analysis of NR5A1 or HSD17B3 genes was
performed, according to clinical and hormonal characteristics.
Method: Genomic DNA was obtained from blood samples.
Molecular alterations were investigated by sequencing exons and
exon-intron junctions. Each fragment was ampliﬁed by polymerase chain reaction and used for direct sequencing. The
sequences obtained were analysed and compared with the
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reference sequence for each gene. Results: Six alterations were
identiﬁed: p.Ala475Val and p.Leu57Gln in AR; p.Gly183Ser in
SRD5A2; p.Arg39Cys in NR5A1; and, p.Ala203Val and
p.Gly262Val in HSD17B3. Conclusion: Individuals with 46,XY
DSD show signiﬁcant overlap of clinical and hormonal features,
which make it difﬁcult to reach diagnosis, to indicate treatment
and to perform genetic counselling. In the casuistic here analysed,
six patients revealed sequence variations in AR, SRD5A2, NR5A1
and HSD17B3. However, 15 patients did not show any abnormality
indicating that other genes may be involved in the aetiology. The
p.Arg39Cys alteration identiﬁed in NR5A1 and p.Gly262Val in
HSD17B3, are ﬁrstly described here. Although these ﬁndings are
relevant to diagnostic elucidation, investigation of in vitro
functional effects of novel mutations is crucial.

8.90 cm/year at 12-month and DHeight SDS was 0.64 during the
ﬁrst year of treatment. Height SDS was improved from K2.46
(baseline) to – 1.15 over 4 years of GH treatment. In the sub group
analysis of GHD, Organic vs. Idiopathic and Complete IGHD vs.
Partial IGHD, for HV and DHeight SDS, respectively, there
were no statistical differences between groups. Conclusion: The
growth response to GH (Eutropinw and EutropinPlusw) in GHD
children remained effectively without speciﬁc safety concerns
during 4 years.

LBP12

An Analysis of Symptoms and Signs of Adrenal
Insufﬁciency in Children with CAH Admitted to
Hospital in Australia
LBP11

Long-Term Safety and Effectiveness of Growth
Hormone Treatment in Pediatric Patients with
Growth Hormone Deﬁciency: Interim Results of
LG Growth Study
Sochung Chunga, Il Tae Hwangb, Young Jun Rhiec, Jae Hyun Kimd,
Hyun-Wook Chaee, Jin Ho Choif, Jae-ho Yoog, Choong Ho Shinh
aDepartment of Pediatrics, Konkuk University School of Medicine,
Seoul, Republic of Korea; bDepartment of Pediatrics, College of
Medicine, Hallym University, Seoul, Republic of Korea;
cDepartment of Pediatrics, Korea University Ansan Hospital,
Gyenggi-Do, Republic of Korea; dDepartment of Pediatrics, Inje
University College of Mecine, Ilsan Paik Hospital, Goyang-si,
Gyeonggi-do, Republic of Korea; eDepartment of Pediatrics, Gangnam Severance Hospital, Seoul, Republic of Korea; fDepartment of
Pediatrics, Asan Medical Center, Seoul, Republic of Korea;
gDepartment of Pediatrics, Dong-A University Medical Center,
Busan, Republic of Korea; hDepartment of Pediatrics, Seoul National
University College of Medicine, Seoul, Republic of Korea

Background: Over 4 years, 1,526 patients received Eutropinw
and EutropinPlusw (recombinant human growth hormone (GH),
LG Life Sciences, Ltd.) while enrolled in the LG Growth Study
(LGS), designed to monitor the long-term effectiveness and safety
of GH. We present LGS experience for GH treatment during
4 years in growth hormone deﬁciency (GHD) Objective and
hypotheses: To evaluate the long-term safety and efﬁcacy of
Eutropinw and EutropinPlusw in Korean pediatric patients.
Method: A multicenter, long-term, prospective and retrospective
study. The interim analysis was conducted in all patients who were
enrolled from Jan 2012 to Mar 2016. Results: Total 901 patients
with GHD were analysed for safety during 4 years of GH treatment
in GHD (Organic GHD: 85, Idiopathic GHD (IGHD): 813;
Complete IGHD: 146, Partial IGHD: 401 patients). Chronological
age was 8.15 years and Height SDS was K2.38 at baseline. Male
and female were 530 and 317 patients, respectively. Adverse events
(AEs) were reported in 18.0% in total and most of them were mild.
The incidence of adverse drug reactions was 4.0%. Total 619
patients were analysed for effectiveness. Height Velocity (HV) was
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Georgina Chrispa, Ann Maguireb,e, Maria Quartararoa,
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Background: An adrenal crisis (AC) is a life-threatening
complication of congenital adrenal hyperplasia (CAH). Despite
modern therapies, children with CAH still present with
symptomatic adrenal insufﬁciency (AI) and AC. Objective and
hypotheses: The aim of the study was to determine the spectrum
of symptoms and signs of AI in children with diagnosed CAH who
were admitted to hospital for an acute illness, as well as to evaluate
the use of stress dosing and parenteral hydrocortisone (HC) in
these children. Method: We audited the records of all patients
with a diagnosis of CAH who were admitted to one of two
specialist paediatric referral hospitals for an acute illness in
Sydney, Australia, between 2000 and 2015. All patients in the
study were receiving glucocorticoid replacement therapy. Information on symptoms and signs of acute AI including hypotension,
abnormal electrolytes and hypoglycaemia was collected, together
with information on all diagnoses (including AC) and the use of
stress dosing and parenteral HC. Results: There were 113
admissions between 2000 and 2015. Of these, 49 (43.4%) were in
males; 20 (17.7%) were aged under 1 year; 45 (39.8%) were aged
1–5 years, and 48 (42.5%) were over 6 years of age. hypotension
was recorded in 9 (8%) children; hyperkalaemia was reported in
8 (7.1%); hyponatraemia in 14 (12.4%); hypoglycaemia
in 13 (11.5%); reduced consciousness in 12 (10.6%); vomiting in
53 (46.9%); diarrhoea in 24 (21.2%); lethargy in 27 (23.9%); fever
in 37 (32.7%). Oral stress dosing was used prior to admission in 53
(46.9%) cases. Intravenous HC was given in hospital to 56 (49.6%)
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children. Five admissions (4.4%) were identiﬁed as an AC.
Conclusion: In children with treated CAH, admission to hospital
with symptoms consistent with gastroenteritis and acute AI were
common. The diagnosis of AC was rare in this group.

LBP13

Hyperprolactinemia in Children and Adolescents:
A Review of Patients Presenting to a Tertiary Center
in Australia
Komal Voraa, Geoffrey Amblera,b, Ann Maguirea,b
aThe

Children’s Hospital at Westmead, Westmead, NSW, Australia;
of Sydney, Sydney, NSW, Australia

bUniversity

Background: Hyperprolactinemia can be physiological or due
to a pharmacological/pathological cause. It is relatively rare in
childhood and poorly described in the literature. Objective and
hypotheses: The aim of this study was to retrospectively evaluate
the etiology, clinical ﬁndings and management of hyperprolactinemia in children. Method: We reviewed the records of 91
children with hyperprolactinemia (Prolactin level O760 mU/L)
presenting to the Children’s Hospital at Westmead between 2009
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and 2014. Data collected included; age, gender, anthropometric
data, symptoms, pubertal status, pituitary hormone proﬁle,
prolactin level, MRI brain and management details. Results:
The mean age of presentation was 11.7G5.01 years with equal
sex distribution. Hyperprolactinemia was secondary to pharmacological agents in 30, prolactin secreting pituitary adenoma in
four, hypothalamic-pituitary dysfunction in 12, hypothyroidism in
two, macroprolactin in two, physiological causes in 24 and
idiopathic in 16 patients. Risperidone was the commonest drug
responsible for the hyperprolactinemia (nZ19). The majority of
patients (84%) were asymptomatic. The mean prolactin level was
1700G2471 mU/L (761 to 20,288 mU/L) for the whole group,
1452G806 mU/L (761 to 3922 mU/L) for drug induced hyperprolactinemia and 7968G3507 mU/L (1660 to 20,288 mU/L) in
patients with pituitary adenoma. MRI brain reports were available
for 46 patients out of which 30 patients had abnormal ﬁndings; 16
with abnormality responsible for hyperprolactinemia and 14 with
abnormality thought to be unrelated to hyperprolactinemia. Of the
four patients with a pituitary adenoma, two patients were treated
with surgery and two with dopamine agonists. Conclusion:
Hyperprolactinemia presents mainly in late childhood and
patients are often asymptomatic. Drug induced hyperprolactinemia was the commonest cause of hyperprolactinemia in children
presenting to our tertiary service. Children with hyperprolactinemia should be investigated further if they are symptomatic or
prolactin levels O1500 mU/L.
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Grüters, A FC13.6 & P1-P379
Grace, M P2-P771
Gracia, R RFC13.7
Graf-Barel, C RFC5.3
Grafe, N LBP3
Graham, K P2-P496
Grajkowska, W P1-P746
Grandi, T P1-P45
Grandone, A P1-P605, P1-P810, P2-P705,
P2-P977, RFC12.4 & FC4.5
Grano, M FC5.6 & FC4.2
Grasemann, C LBP7
Grau, G P1-P450 & P2-P768
Gray-Donald, K P1-P213
Grcevic, D P1-P190
Greaves, R RFC7.3
Greco, R P2-P665
Green, D P1-P338

537

Green, M P1-P923
Greggio, NA P1-P34
Gregory, J P1-P568 & RFC5.2
Gregory, L FC3.1
Gregory, LC FC3.4
Grenda, E P2-P321
Grifﬁn, A RFC1.2 & RFC1.5
Grijpink, K P1-P341
Grimci, L P2-P185 & P2-P672
Grin, O P2-P186
Grinspon, R P1-P352
Grinspon, RP P1-P344
Grob, F P1-P1
Gromoll, J P1-P365
Gropp, F P1-P601
Groselj, U P1-P917
Grossi, A P1-P926 & P2-P513
Grossman, A P1-P41
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José Bedoya Carpente, J P1-P454
Jose Iparraguirre, M P2-P398
Jose Macias Lopez, F P2-P285, P2-P518
& P2-P524
Joseph, A P2-P418
Joseph, J P1-P244 & RFC7.3
Joseph, S P1-P102 & RFC2.5
Joseva, J P2-P777

Joshi, K P1-P629, P2-P179 & P2-P935
Joshi, M RFC10.5
Joshi, R RFC10.5
Josso, N LBP1
Joung Oh, Y P1-P484
Journel, H P1-P799
Joustra, S FC11.1
Joyce, C P2-P771
Jueppner, HW P2-P181
Julian, MCAS P2-P769
Juliane, L P2-P703
Jun, Y P1-P723
Junco, M P1-P919
Jung, A-M P2-P870
Jung, JE P2-P758
Jung, MH P1-P894, P1-P906 & P2-P776
Jung, MK P2-P758
Jungbluth, H P1-P133
Junior, JA P1-P32
Juul, A FC12.6, FC15.6, P1-P347, P1-P352,
P1-P604, RFC12.8 & RFC4.3
K
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Küçük, M P2-P72
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Meşe, T P2-P72
Meabed, M P2-P531
Meazza, C P1-P614
Mecani, R P2-P185
Meda, N RFC1.8
Medonca, B P1-P38
Medrano, M P1-P479
Mee Lee, S P1-P598
Megna, P P2-P396 & P2-P779
Mehawed, H RFC9.8
Mehta, M P2-P418
Meiffred, M P2-P529
Meimaridou, E FC15.2
Meinel, J P1-P13
Meissner, T LBP7, P1-P195, P1-P210,
P1-P473, P1-P697 & P2-P57
Mekkawi, M P2-P417
Mekkawy, M P2-P416
Melendez, P P1-P698
Melhorn, SJ FC13.3
Melikian, M P1-P558 & P2-P767
Melikyan, M P1-P561
Melki, J FC9.2
Mellia, J P1-P908
Mello, MP P1-P337 & P1-P361
Melzi, S P2-P401
Memoli, M P2-P933
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Sävendahl, L FC8.6, P1-P105 & P2-P643
Se˛ga-Pondel, D P1-P472
Søeborg, T FC1.3
Sørensen, JS RFC5.1
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