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Focus and Scope

The Journal of Clinical Research in Pediatric Endocrinology (JCRPE) publishes
original research articles, reviews, short communications, letters, case reports
and other special features related to the field of pediatric endocrinology.
JCRPE is published by the Turkish Pediatric Endocrinology and Diabetes Society
quarterly (March, June, September, December).

JCRPE is indexed in EBSCO, SCOPUS, EMBASE, Engineering Village, Reaxys,
Index Copernicus, CINAHL, GALE, Turk Medline, Tubitak Ulakbim TR Index,
Index Medicus/PubMed, Turkiye Citation Index, PubMed Central (PMC), Science
Citation Index-SCI-E and PubMed/MEDLINE.

JCRPE has an impact factor 1.568 in 2015.
The journal is printed on an acid-free paper.

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

GENERAL INFORMATION

Manuscripts must be written in English and must meet the requirements of
the journal. Papers that do not meet these requirements will be returned to
the author for necessary revision before the review. Manuscripts submitted
to JCRPE are evaluated by peer reviewers. Authors of manuscripts requiring
modifications have two months to resubmit a revised paper. Manuscripts
returned after this deadline will be treated as new submissions. The journal
is in compliance with the uniform requirements for manuscripts submitted
to biomedical journals published by the International Committee of Medical
Journal Editors (NEJM 1997; 336:309-315, updated 2001). Upon submission
of the manuscript, authors are to indicate the type of trial/research and
provide the checklist of the following guidelines when appropriate: Consort
statement for randomized controlled trials (Moher D, Schultz KF, Altman D,
for the CONSORT Group. The CONSORT statement revised recommendations
for improving the quality of reports of parallel group randomized trials. JAMA
2001;285:1987-91), the QUOROM statement for meta-analysis and systemic
reviews of randomized controlled trials (Moher D, Cook DJ, Eastwood S, Olkin
I, Rennie D, Stroup DF. Improving the quality of reports of meta-analyses of
randomized controlled trials: the QUOROM statement. Quality of Reporting
of Meta-Analyses. Lancet 1999;354:1896-900) and the MOOSE guidelines for
meta-analysis and systemic reviews of observational studies (Stroup DF, Berlin
JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational studies in Epidemiology
(MOOSE) group. JAMA 2000;283:2008-12). Keywords are included according to
MeSH (Medical Subject Headings) National Library of Medicine.

MANUSCRIPT CATEGORIES

All manuscripts must adhere to the limitations, as described below, for text
only; the word count does not include the abstract, references, or figure/table
legends. The word count must be noted on the title page, along with the
number of figures and tables. Original Articles should be no longer than 5000
words and include no more than six figures and tables and 50 references.

Short Communications are short descriptions of focused studies with
important, but very straightforward results. These manuscripts should be no
longer than 2000 words, and include no more than two figures and tables and
20 references.

Clinical Reviews address important topics in the field of pediatric endocrinology.
Authors considering the submission of uninvited reviews should contact the
editors in advance to determine if the topic that they propose is of current

INSTRUCTIONS
TO AUTHORS

potential interest to the Journal. Reviews will be considered for publication only
if they are written by authors who have at least three published manuscripts in
the international peer reviewed journals and these studies should be cited in the
review. Otherwise only invited reviews will be considered for peer review from
qualified experts in the area. These manuscripts should be no longer than 6000
words and include no more than four figures and tables and 120 references.

Case Reports are descriptions of a case or small number of cases revealing novel
and important insights into a condition’s pathogenesis, presentation, and/or
management. These manuscripts should be 2500 words or less, with four or
fewer figures and tables and 30 or fewer references.

Consensus Statements may be submitted by professional societies. All
such submission will be subjected to peer review, must be modifiable in
response to criticisms, and will be published only if they meet the Journal’s
usual editorial standards. These manuscripts should typically be no longer
than 4000 words and include no more than six figures and tables and 120
references.

Letters to the Editor may be submitted in response to work that has been
published in the Journal. Letters should be short commentaries related to
specific points of agreement or disagreement with the published work.
Letters should be no longer than 500 words with no more than five complete
references, and may not include any figures or tables.

Note on Prior Publication

The journal publishes original research and review material. Material previously
published in whole or in part shall not be considered for publication. At the
time of submission, authors must report that the manuscript has not been
published elsewhere. Abstracts or posters displayed at scientific meetings need
not be reported.

MANUSCRIPT SUBMISSION PROCEDURES

JCRPE only accepts electronic manuscript submission at the web site www.jcrpe.org
After logging on to the website www.jcrpe.org click ‘online manuscript
submission’ icon. All corresponding authors should be provided a password
and a username after providing the information needed. If you already
have an account from a previous submission, enter your username and
password to submit a new or revised manuscript. If you have forgotten
your username and/or password, e-mail the editorial office for assistance.
After logging on the article submission system with your own password
and username please read carefully the directions of the system to provide
all needed information. Attach the manuscript, tables and figures and
additional documents.

All Submissions Must Include:

1. A cover letter requesting that the manuscript be evaluated for publication
in JCRPE and any information relevant to your manuscript. Cover letter should
contain address, telephone, fax and e-mail address of the corresponding author.
2. Completed Copyright Assignment & Affirmation of Originality form. This

form should be filled in thoroughly and faxed to the JCRPE Editorial Office at
+90 212 621 99 27.

3. Completed Disclosure of Potential Conflict of Interest Form. The
corresponding author must acquire all of the authors’ completed disclosure
forms and fax them to the editorial office at +90 212 621 99 27.

Authors must complete the online submission forms. If unable to successfully
upload the files please contact the editorial office by e-mail.

There is no submission fee for JCRPE.
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MANUSCRIPT PREPARATION

General Format

The Journal requires that all submissions be submitted according to these
guidelines:

e Text should be double spaced with 2.5 cm margins on both sides using
12-point type in Times Roman font.

¢ All tables and figures must be placed after the text and must be labeled.

* Each section (abstract, text, references, tables, figures) should start on a
separate page.

3 Me:cnuscripts should be prepared as word document (*.doc) or rich text format
(*.rtf).

Title Page

The title page should include the following:

o Full title

¢ Authors’ names and institutions.

* Short title of not more than 40 characters for page headings

* At least three and maximum eight key words. Do not use abbreviations in
the key words

* Word count (excluding abstract, figure legends and references)

¢ Corresponding author’s e-mail and post address, telephone and fax numbers
* Name and address of person to whom reprint requests should be addressed
* Any grants or fellowships supporting the writing of the paper

Structured Abstracts (According to the The Journal of the American Medical
Association)

Original Articles should be submitted with structured abstracts of no more
than 250 words. All information reported in the abstract must appear in the
manuscript. The abstract should not include references. Please use complete
sentences for all sections of the abstract. Structured abstract should include,
objective, methods, results and conclusion.

What is already known on this topic?

What this study adds?

These two items must be completed before submission. Each item should
include at most 2-3 sentences and at most 50 words focusing on what is known
and what this study adds.

Review papers do not need to include these boxes.

Introduction
The article should begin with a brief introduction stating why the study was
undertaken within the context of previous reports.

Experimental Subjects

All clinical investigations described in submitted manuscripts must have been
conducted in accordance with the guidelines in the Declaration of Helsinki
and has been formally approved by the appropriate institutional review
committees. All manuscripts must indicate that such approval was obtained and
that informed consent was obtained from subjects in all experiments involving
humans. The study populations should be described in detail. Subjects must be
identified only by number or letter, not by initials or names. Photographs of
patients’ faces should be included only if scientifically relevant. Authors must
obtain written consent from the patient for use of such photographs.

Clinical Trials Registration

For clinical trial reports to be considered for publication in the Journal,
prospective registration, as endorsed by the International Conference of
Medical Journal Editors, is required. We recommend use of http://www.
clinicaltrials.gov.

Experimental Animals

A statement confirming that all animal experimentation described in the
submitted manuscript was conducted in accord with accepted standards of
humane animal care, according to the Declaration of Helsinki and Genova
Convention, should be included in the manuscript.

INSTRUCTIONS
TO AUTHORS

Materials and Methods

These should be described and referenced in sufficient detail for other
investigators to repeat the work. Ethical consent should be included as stated
above.

The name of the ethical committe, approval number should be stated.

Results and Discussion

The Results section should briefly present the experimental data in text,
tables, and/or figures. Do not compare your observations with that of others
in the results section. The Discussion should focus on the interpretation and
significance of the findings with concise objective comments that describe their
relation to other work in that area.

Acknowledgments (Not Required for Submission)
An acknowledgment is given for contributors who may not be listed as authors,
or for grant support of the research.

Authorship Contribution
The kind of contribution of each author should be stated.

References

References to the literature should be cited in numerical order (in parentheses)
in the text and listed in the same numerical order at the end of the manuscript
on a separate page or pages. The author is responsible for the accuracy of
references.

Number of References: Case Report max 30/ Original Articles max 50
Examples of the reference style are given below. Further examples will be
found in the articles describing the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals (Ann Intern Med.1988; 208:258-265, Br Med
J. 1988; 296:401-405). The titles of journals should be abbreviated according to
the style used in the Index Medicus.

Journal Articles and Abstracts: List all authors. The citation of unpublished
observations, of personal communications is not permitted in the bibliography.
The citation of manuscripts in press (i.e., accepted for publication) is permitted
in the bibliography; the name of the journal in which they appear must be
supplied. Citing an abstract is not recommended.

Books: List all authors or editors.
Sample References

Papers Published in Periodical Journals: Gungor N, Saad R, Janosky J, Arslanian
S. Validation of surrogate estimates of insulin sensitivity and insulin secretion in
children and adolescents. J Pediatr 2004;144:47-55.

Papers Only Published with DOl Numbers: Knops NB, Sneeuw KC, Brand R, Hile
ET, de Ouden AL, Wit JM, Verloove-Vanhorick SP. Catch-up growth up to ten
years of age in children born very preterm or with very low birth weight. BMC
Pediatrics 2005 doi: 10.1186/1471-2431-5-26.

Book Chapters: Darendeliler F. Growth Hormone Treatment in Rare Disorders:
The KIGS Experience. In: Ranke MB, Price DA, Reiter EO (eds). Growth Hormone
Therapy in Pediatrics: 20 Years of KIGS. Basel, Karger, 2007;213-239.

Books: Practical Endocrinology and Diabetes in Children. Raine JE, Donaldson
MDC, Gregory JW, Savage MO. London, Blackwell Science, 2001;37-60.

Tables

Tables must be constructed as simply as possible. Each table must have a concise
heading and should be submitted on a separate page. Tables must not simply
duplicate the text or figures. Number all tables in the order of their citation
in the text. Include a title for each table (a brief phrase, preferably no longer
than 10 to 15 words). Include all tables in a single file following the manuscript.

A-ll



J ‘ R P E Journal of Clinical Research in Pediatric Endocrinology

WWWw.jcrpe.org

Figures Legends

Figure legends and titles should be submitted on a separate page. Figure
legends and titles should be clear and informative. Tables and figures should
work under “windows”. Number all figures (graphs, charts, photographs,
and illustrations) in the order of their citation in the text. Include a title
for each figure (a brief phrase, preferably no longer than 10 to 15 words).

Figures & Images

At submission, the following file formats are acceptable: Al, EMF, EPS, JPG, PDF,
PPT, PSD, TIF. Figures may be embedded at the end of the manuscript text file
or loaded as separate files for submission purposes.

All images MUST be at or above intended display size, with the following
image resolutions: Line Art 800 dpi, Combination (Line Art + Halftone) 600 dpi,
Halftone 300 dpi. See the Image quality specifications chart for details. Image
files also must be cropped as close to the actual image as possible.

Units of Measure
Results should be expressed in metric units.

Validation of Data and Statistical Analysis

Assay validation: Bioassay and radioimmunoassay potency estimates should be
accompanied by an appropriate measure of the precision of these estimates. For
bioassays, these usually will be the standard deviation, standard error of the mean,
confidence limits. For both bioassays and radioimmunoassays, it is necessary to include
data relating to within-assay and between-assay variability. If all relevant comparisons
are made within the same assay, the latter may be omitted. Statistical analysis should
be done accurately and with precision. Please consult a statistician if necessary.

Proofs and Reprints

Proofs and a reprint order are sent to the corresponding author. The author
should designate by footnote on the title page of the manuscript the name
and address of the person to whom reprint requests should be directed. The
manuscript when published will become the property of the journal.

Page and Other Charges

Archiving

The editorial office will retain all manuscripts and related documentation
(correspondence, reviews, etc.) for 12 months following the date of publication
or rejection.

Submission Preparation Checklist

As part of the submission process, authors are required to check off their
submission’s compliance with all of the following items, and submissions may
be returned to authors that do not adhere to these guidelines.

1. The submission has not been previously published, nor is it before another
journal for consideration (or an explanation has been provided in Comments
to the Editor).

2. The submission file is in Microsoft Word, RTF, or WordPerfect document file
format. The text is double-spaced; uses a 12-point font; employs italics, rather
than underlining (except with URL addresses); and all illustrations, figures, and
tables are placed within the text at the appropriate points, rather than at the
end. Please do not send the manuscript in docx.

3. Where available, URLs for the references have been provided.

4. Upon acceptance of your manuscript for publication, a completed Copyright
Assignment&Affirmation of Originality Form will be faxed to the JCRPE
Editorial Office (Fax: +90 212 621 99 27).

5. The text adheres to the stylistic and bibliographic requirements outlined in
the Author Guidelines, which is found in About the Journal.

6. Completed Disclosure of Potential Conflict of Interest Form. The corresponding
author must aquire all of the authors” completed disclosure forms and fax them,
together, to the editorial office along with the Author Disclosure Summary.

Copyright Notice

The author(s) hereby affirms that the manuscript submitted is original, that all
statement asserted as facts are based on author(s) careful investigation and
research for accuracy, that the manuscript does not, in whole or part, infringe
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any copyright, that it has not been published in total or in part and is not being
submitted or considered for publication in total or in part elsewhere.

Completed Copyright Assignment&Affirmation of Originality Form will be
faxed to the JCRPE Editorial Office (Fax: +90 212 621 99 27).

By signing this form,

1. Each author acknowledge that he/she participated in the work in a
substantive way and is prepared to take public responsibility for the work.

2. Each author further affirms that he or she has read and understands the
“Ethical Guidelines for Publication of Research”.

3. The author(s), in consideration of the acceptance of the manuscript for
publication, does hereby assign and transfer to the Journal of Clinical Research
in Pediatric Endocrinology all of the rights and interest in and the copyright
of the work in its current form and in any form subsequently revised for
publication and/or electronic dissemination.

Privacy Statement

The names and email addresses entered in this journal site will be used
exclusively for the stated purposes of this journal and will not be made
available for any other purpose or to any other party.

Peer Review Process

1. The manuscript is assigned to an editor, who reviews the manuscript and
makes an initial decision based on manuscript quality and editorial priorities.
2. For those manuscripts sent for external peer review, the editor assigns
reviewers to the manuscript.

3. The reviewers review the manuscript.

4. The editor makes a final decision based on editorial priorities, manuscript
quality, and reviewer recommendations.

5. The decision letter is sent to the author.

The Reviewer is Asked to Focus on the Following Issues:

1. General recommendation about the manuscript

How original is the manuscript?

Is it well presented?

How is the length of the manuscript?

2. Publication timing, quality, and priority

How important is the manuscript in this field?

Does it present original data?

Does it carry priority in publishing?

3. Specific questions regarding the quality of the manuscript

Does the title describe the study accurately?

Is the abstract informative and clear?

Do the authors state the study question in the introduction?

Are the methods clear?

Are ethical guidelines met?

Are statistical analyses appropriate?

Are the results presented clearly?

Does the discussion cover all of the findings?

Are the references appropriate for the manuscript?

4. Remarks to the editor

Accepted in its present form

Accepted after modest revisions

Reconsidered for acceptance after major changes

Rejected

5. Remarks to the author

What would be your recommendations to the author?

Conflict of interest statement for the reviewer (Please state if a conflict of
interest is present)

For further instructions about how to review, see Reviewing Manuscripts for
Archives of Pediatrics&Adolescent Medicine by Peter Cummings, MD, MPH;
Frederick P. Rivara, MD, MPH in Arch Pediatr Adolesc Med. 2002;156:11-13.



Dear Colleagues,

We are very pleased to note that “Current Trends in Pediatric Endocrinology: A PES Perspective”
meeting was successfully held in Istanbul on 13-14 May 2016 with 72 participants. This is the first
Current Trends meeting done with the North American Pediatric Endocrine Society. The aim was to
discuss interesting topics with the well-known specialists.

Via this interactive scientific event, we aimed to build a bridge between Pediatric Endocrine Society
and our national society in terms of educational collaboration. The meeting included presentations and
discussions regarding current advances on pseudohypoparathyrodism, disorders of sex development,
bionic pancreas, next generation sequencing, long-acting growth hormone, genetics of growth
disorders, Turner syndrome, long-acting GnRH analogs, genetic disorders of adrenal development,
and congenital adrenal hyperplasia. Additionally, important news from PES and ENDO meetings in
2016 were announced and six unique case presentations were made.

We would like to thank all speakers and participants who contributed to this influential scientific
meeting for making this educational event possible.

Guest Editor

Assoc. Prof. Dr. Korcan Demir
Organizing Committee
Prof. Dr. Feyza Darendeliler
Prof. Dr. Mitchell Geffner

Assoc. Prof. Dr. Korcan Demir
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Current Perspectives on Pseudohypoparathyroidism-New Classification

Serap Turan
Marmara University Faculty of Medicine,
Department of Pediatric Endocrinology, Istanbul, Turkey

Pseudohypoparathyroidism (PHP) is a rare disease
caused by impairments in the parathyroid hormone (PTH)
signaling pathway and was first described by Fuller Albright
and colleagues in 1942 (1). The current classification is
based on the presence or absence of Albright hereditary
osteodystrophy (AHQO) characterized by brachydactyly,
rounded face, short stature, obesity, and subcutaneous
ossifications and, the presence or absence of PTH or multiple
hormonal resistance together with an in vivo response
to exogenous PTH and the results of an in vitro assay to
measure Gsa activity (2). However, this classification do
not include recently described other related diseases like
acrodysostosis (Acro) or progressive osseous heteroplasia
(POH), as well as clinical and genetic/epigenetic background
of the different subtypes.

The GNAS complex locus encodes the alpha-subunit
of the stimulatory G protein (Gsa), a ubiquitous signaling
protein mediating the actions of many hormones,
and gives rise to other gene products, most of which
exhibit exclusively monoallelic expression. Although,
Gsa is expressed biallelically in most tissues, paternal
Gsa expression is silenced in some tissues with poorly
understood mechanisms that involve differential methylation
within GNAS (2).

Current classification of the disease is given in the Table
1 below:

However, this classification could not include all features
of the disease like in the following cases: PHP1b patients
show mild TSH resistance and AHO features in several
cases have and a recent study showed mildly diminished
erythrocyte Gsa activity (3,4). In a subset of patients with

PHP1a, also shows methylation defects in GNAS identical
to that of PHP1b.

Additionally, mild resistance to PTH was described
in patients having a paternal GNAS mutation, known as
pseudopseudohypoparathyroidism (5), demonstrating that
the hormonal resistance is not restricted to the maternally
inherited mutations.

In this description of the disease, patients with
methylation defects having AHO feature can be classified
as PHP1c (6).

Additionally, two other diseases are caused by the
defects involved in signaling pathway of Gsa., acrodysostosis
caused by heterozygous mutations in PRKAR1A and PDE4D
(7,8) and hypertension and brachydactyly syndrome (HTNB)
caused by heterozygous mutations in PDE3A have been
identified (9).

For all these reasons, the EuroPHP network suggested
a new classification that encompasses all disorders with
impairments in PTH and/or PTHrP cAMP-mediated pathway
and proposed the name inactivating PTH/PTHrP signalling
disorder (iPPSD) with the following classification (10).

iPPSD1: Loss of function mutation in PTH1R

iPPSD2: Loss of function mutation in Gsa coding exons

iPPSD3: Methylation change(s) at one or more GNAS,
differentially methylated regions associated with or without
a genetic (deletion) or cytogenetic (UPD) defect,

iPPSD4: PRKARTA mutations

iPPSD5: PDE4D mutations

iPPSD6: PDE3A mutations

iPPSDx: Lack of genetic/epigenetic defect identified
following molecular investigation of known genes described
above.

As a conclusion, the new classification will cover the
recent findings and lead to a more straightforward definition
of the disease.

Table 1. Current classification of the disease

Defect Parental origin PTH Additional AHO Urinary cAMP | Erythrocyte Gsa

resistance hormone features and phosphate | activity
resistance to PTH

PHP1a Gso coding mutation Maternal Yes Yes Yes Blunted Reduced
PHP1c Gso coding mutation Maternal Yes Yes Yes Blunted Normal
PPHP Gso coding mutation Paternal No No Yes Normal Reduced
POH Gsa coding mutation Paternal No No No Normal Reduced
PHP1b Methylation defectin | Maternal Yes No No Blunted Normal

DMR of GNAS
Gso: alpha-subunit of the stimulatory G protein, PHP: pseudohypoparathyroidism, POH: progressive osseous heteroplasia, PTH: parathyroid hormone, AHO: Albright hereditary
osteodystrophy, DMR: differentially methylated region, cAMP: cyclic adenosine monophosphate, PPHP: pseudopseudohypoparathyroidism
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Disorders/Differences of sex development (DSD)
are congenital conditions in which development of
chromosomal, gonadal, or anatomic sex is atypical (1). DSD
encompass a very large spectrum of phenotypes, from
minor malformations (hypospadias, undescended testes,
hypertrophy of the clitoris) to sexual ambiguity of the
genitalia. In the aggregate, DSD have an estimated incidence
of about 1% and can result in serious consequences for
fertility, cancer risk, behavioral health, and quality of life.
In addition, recently, the debate about the management
of intersex patients has intensified over issues of gender
assignment and the indication for early genital surgery.
Yet, the scientific data on patient outcome have remained
scarce. The main obstacles to the optimal management of
these patients with DSD have been a combination of lack
of controlled outcome data and the lack of understanding
of their pathophysiology, which prevents precise diagnostic
categorization of patients. Despite much progress in the
past 15 vyears, the molecular mechanisms underlying
mammalian sex determination are still far from understood,
and the molecular basis of sex reversal in the majority of
XY patients (>50%) and a significant minority of XX patients
(about 10%) cannot yet be explained.

Such conditions can be stressful for patients and their
families and have historically been difficult to diagnose,
especially at the genetic level. In particular, for cases
of 46,XY gonadal dysgenesis, once variants in SRY and
NRBA1 have been ruled out, there are few other single
gene tests available. We used exome sequencing followed
by analysis with a list of all known human DSD-associated
genes to investigate the underlying genetic etiology of

46,XY DSD patients who had not previously received a
genetic diagnosis. We were able to identify a likely genetic
diagnosis in more than a third of cases, including 22.5%
with a pathogenic finding and an additional 12.5% with
likely pathogenic findings. In addition, 15% had variants of
uncertain clinical significance (VUS) that may be reclassified
as literature evolves (2). Exome sequencing allowed a
remarkable and unprecedented level of genetic diagnostic
success in this cohort, especially considering that, for
most patients, all other endocrine and genetic testing had
been exhausted. Early identification of the genetic cause
of a DSD will in many cases streamline and direct the
clinical management of the patient, with more focused
endocrine and imaging studies and better informed surgical
decisions. When unaffected parents are also genotyped,
there is the additional possibility of identifying novel genes
that will further enhance our understanding of these
complex conditions and allow for better care and prognostic
information for the patients and their families (3).
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An artificial or bionic pancreas combines a continuous
glucose monitor, mathematical algorithms, and drug delivery
pumps to automatically regulate blood glucose levels for
patients with diabetes mellitus (1,2). Our bihormonal bionic
pancreasdeliversbothinsulinand glucagonunderthe control of
autonomously adaptive algorithms that require no information
about the patient other than body weight to start, and can
quickly adapt to changing insulin needs (3). No carbohydrate
counting is required, and qualitative meal announcements
are optional. If continuous glucose monitoring is interrupted,
intermittent glucose measurements can be substituted until
continuous monitoring is reestablished. The bionic pancreas
achieved lower mean glucose values with less hypoglycemia
vs. conventional insulin pump therapy or sensor augmented
pump therapy in volunteers with type 1 diabetes ranging
in age from 6 to 76 years in outpatient settings, including
diabetes camp studies in adolescents and pre-adolescents
and a home use study in adults (4,5,6). For nearly all
subjects, the bionic pancreas achieved mean glucose values
below those recommended by professional societies for
optimal prevention of microvascular complications. Equally
important, the bionic pancreas drastically reduces the burden
of diabetes management, increases user satisfaction, and
reduces diabetes-related distress when compared to usual
care. Use of micro-dose glucagon is well tolerated and is not
associated with any reduction in effectiveness or adverse
safety signals in studies up to 11 days in length.

Approval of a bihormonal system will require approval of
a stable glucagon or glucagon analog for chronic intermittent
use. There are at least two stable glucagon formulations or
analogs that are in clinical trials and could be used in the bionic
pancreas in the near term. An insulin-only version of the
system is also able to provide effective glycemic regulation,
but with modestly higher amounts of hypoglycemia when
obtaining the same mean glucose achieved (7). Pivotal
registration trials designed to support approval of a fully
integrated bionic pancreas device (the iLet) by the U.S. Food
and Drug Administration are planned for 2017 with the goal
of availability to patients as early as 2018 for the insulin-only
system and as early as 2019 for a bihormonal system. The
size and duration of the trial for the bihormonal system
is largely determined by the requirements for approval of
glucagon for chronic intermittent administration.

Automated glucose control may have utility in other
patient populations. A preliminary study suggest that the
insulin-only version of the bionic pancreas may be effective in
the treatment of patients with type 2 diabetes using multiple
daily injections of insulin (unpublished data). A glucagon-only
version of the device dramatically reduced hypoglycemia in

patients managing their own insulin therapy (8) and may be
useful in treating post-bariatric hypoglycemia and congenital
hyperinsulinism. Future studies with the bionic pancreas will
include these populations, as well as specialized populations
of patients with type 1 diabetes, including very young
children, newly diagnosed patients, the elderly, and patients
with severe hypoglycemia unawareness.

Automated glycemic management with a bionic pancreas
is feasible and is likely to change the clinical management of
patients with insulin-requiring diabetes within the next five
years.

References

1. El-Khatib FH, Russell SJ, Nathan DM, Sutherlin RG, Damiano
ER. A bihormonal closed-loop artificial pancreas for type 1
diabetes. Sci Trans| Med 2010;2:27ra27.

2. Russell SJ, El-Khatib FH, Nathan DM, Magyar KL, Jiang J,
Damiano ER. Blood glucose control in type 1 diabetes with
a bihormonal bionic endocrine pancreas. Diabetes Care
2012;35:2148-2155. Epub 2012 Aug 24

3. El-Khatib FH, Russell SJ, Magyar KL, Sinha M, McKeon K,
Nathan DM, Damiano ER. Autonomous and continuous
adaptation of a bihormonal bionic pancreas in adults and
adolescents with type 1 diabetes. J Clin Endocrinol Metab
2014;99:1701-1711. Epub 2014 Jan 31

4. Russell SJ, El-Khatib FH, Sinha M, Magyar KL, McKeon K,
Goergen LG, Balliro C, Hillard MA, Nathan DM, Damiano
ER. Outpatient glycemic control with a bionic pancreas in
type 1 diabetes. N Engl J Med 2014;371:313-325. Epub
2014 Jun 15

5. Russell SJ, Hillard MA, Balliro C, Magyar KL, Selagamsetty
R, Sinha M, Grennan K, Mondesir D, Ehklaspour L, Zheng H,
Damiano ER, El-Khatib FH. Day and night glycaemic control
with a bionic pancreas versus conventional insulin pump
therapy in preadolescent children with type 1 diabetes: a
randomised crossover trial. Lancet Diabetes Endocrinol
2016;4:233-243. Epub 2016 Feb 3

6. El-Khatib FH, Buckingham B, Buse J, Harlan D, Magyar
KL, Ly T, Kirkman S, Malkani S, Thompson M, Lock JR
Ekhlaspour L, Clinton R Diner K, Dezube M, Hartigan C,
Balliro C, Selagamsetty R, Esmaeili A, Sinha M, Hillard
MA, Mondesir D, Damiano ER, Russell SJ. Home use
of a bihormonal bionic pancreas vs. conventional insulin
pump therapy in adults with type 1 diabetes: A multicenter
randomized clinical trial. Manuscript in preparation.

7. Ekhlaspour L, Balliro C, El-Khatib FH, Selagamsetty R,
Esmaeili A, Mondesir D, Damiano ER, Russell SJ. Outpatient
glycemic management in type 1 diabetes with insulin-
only vs. bihormonal configurations of a bionic pancreas.
Manuscript in preparation.

8. Ekhlaspour L, Balliro C, Esmaeli A, El-Khatib FH,
Selagamsetty R, Mondesir D, Sinha M, Magyar K, Hillard
M, Dao, Russell SJ. Closed-loop glucagon administration for
the automated prevention and treatment of hypoglycemia in
type 1 diabetes. Manuscript in preparation.



J Clin Res Pediatr Endocrinol 2016;8(Supplement 1):1-17

Use of Next Generation Sequencing in Clinical Practice: The Example of Disorders/Differences

of Sex Development

Eric Vilain

Department of Human Genetics,

David Geffen School of Medicine, UCLA,

Los Angeles, California, United States of America

Disorders/Differences of sex development (DSD)
are congenital conditions in which development of
chromosomal, gonadal, or anatomic sex is atypical (1). DSD
are chronic medical conditions collectively affecting ~1%
of the population (2,3), frequently requiring life-long care by
multiple specialists, and carrying a significant public health
burden (1). Some are associated with life-threatening events,
such as adrenal crises in congenital adrenal hyperplasia (4).
DSD are also associated with increased infertility, cancer,
gender dysphoria risks, psychosocial distress, and pervasive
challenges to health-related quality of life for patients and
families (5,6,7).

DSD are broadly classified into three categories: sex
chromosome DSD, 46,XY DSD, and 46,XX DSD and are
further classified according to the type of gonad found
in the patient (ovary, testis, ovotestis). Currently, known
etiologies include disorders of gonadal development and
disorders in androgen synthesis or action, and are considered
Mendelian (reviewed in Ref. 3). Sex development in humans
is divided into two sequential steps: sex determination
and sex differentiation. Sex determination refers to the
expression of gene networks that direct the development
of undifferentiated bipotential gonads into either testes
or ovaries. Once developed, testes and ovaries secrete
hormones that promote further sex differentiation of the
body throughout embryonic development and adulthood (8).
Mutations have been identified in genes that control both
steps, leading to DSD (9).

Standard genetic diagnosis for DSD is typically limited
to genotyping just one or two genes, chosen as likely
candidates based on disease phenotype. However, because
of phenotypic overlap in various DSD conditions, serial
single candidate gene testing is highly inefficient: diagnostic
yields of 30% for 46,XY gonadal dysgenesis, 80% for
46,XX testicular DSD, and 10% for ovotesticular DSD are
widely quoted with traditional single-gene testing methods
(reviewed in Ref. 8). With this approach, limited to known
genes and to genes for which clinical testing is available
in the country, most patients do not receive a definitive
diagnosis.

We were able to increase significantly the diagnostic
success for DSD using whole exome sequencing (WES), with
the identification of disease-causing and likely pathogenic
variants in a third of a cohort of 46,XY patients (10). We
have therefore proposed a shift in the diagnostic approach to
DSD to use WES as a first-line clinical test, which could lead

to faster and more accurate diagnosis, and orient further
clinical management, limiting unnecessary, costly, and often
invasive endocrine testing and imaging (2). However, many
remain unexplained (over half of the XY cases, a significant
minority of XX cases, including most ovotesticular DSD,
and most syndromic cases). In addition, the very large
phenotypic variability in cases with known variants in the
same gene is unexplained. We propose that the of use
whole-genome sequencing will dramatically improve upon
exome sequencing, covering both coding and non-coding
parts of the genome more uniformly, as an approach to
not only improve diagnostic yield, but also to identify novel
genes and regulatory elements involved in DSD.
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Human growth hormone (hGH) has been available as
a therapeutic agent since the middle of the 1950°s (1). It
is a 191 amino acid single chain peptide and was obtained
from human pituitaries because animal growth hormones
are inactive in primates (species specificity). For children,
the main activity is to stimulate height velocity. In addition
in children and those at adult height, hGH has extensive
metabolic activities in part by the generation of insulin-like
growth factor 1 on protein, carbohydrate, and adipose tissue.

Since the mid-1980's, virtually all hGH preparations
have been biosynthetic, yielding a much greater supply and
avoiding the prospect of Creutzfeldt-Jakob disease (2). Daily
administration is quite non-physiologic, for it does not mimic
the pulsatile nature of the secretion of hGH. It has a half-life of
approximately 3.4 hours after subcutaneous injection. Daily
administration of recombinant (HhGH remains inconvenient
for it may be painful and distressing to some patients. This
may lead to non-compliance with reduced efficacy and thus
increased health costs.

Long-acting endocrine drug formulations have long
been part of the armamentarium of endocrinologists, for
example, gonadotropin-releasing hormone agonist analogs,
testosterone, medroxyprogesterone acetate, hCG (as long-
acting luteinizing hormone), and multiple analogs of insulin.
Pharmaceutical companies have used various strategies to
lengthen the plasma half-life (and activity) of the native rhGH
or an analog of it (3).

- Depot formulations with rhGH encapsulated in a
biodegradable polymer or micro-particles of rhGH dispersed
in a biodegradable polymer,

- PEGylation (PEG) specific site long chain polymers of
PEG added to the native molecule,

- Pro-drug rhGH transiently bound to a PEG carrier with
self-cleaving linker; a point mutation in rhGH to which a long

chain with a terminal fatty acid is added. The latter interacts
non-covalently with albumin,

- Fusion proteins: examples include hydrophilic amino
acid tails (XTEN), the C-terminal peptide of hCG (CTP),
albumin itself and several with immunoglobulin fragments.

Pharmaceutical agents in all classes are in at least phase
1 trials with many in phases 2 and 3 for children and adults.

Preliminary data indicate height velocities comparable to
those noted with equivalent doses of rhGH obtained from
the two very large registry data bases-National Cooperative
Growth Study and Kabi International Growth Study. Each
preparation appears safe and efficacious with a hint of less
decline in height velocity in the second and perhaps third
years as previously noted in virtually all studies with rhGH
over 3 decades.

Virtually all agents require pivotal phase 3 studies before
acceptance by the regulatory authorities. Given that the
profiles (pharmacokinetic and pharmacodynamic) are even
less “physiologic” than for daily therapy with rhGH and have
addition biological material, long-term safety studies are
mandatory.
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At least 423 common variants with low effect size have
been identified by genome-wide association studies (GWAS)
to have an effect on height in normal range. Mutations
in >130 genes have been found in patients with short
stature and in 16 with overgrowth (1,2). The SHOX gene
appears to be the “master controller” of human height.
Rare deleterious gene mutations affecting height have
been described throughout the growth hormone-releasing
hormone (GHRH)- GH- insulin-like growth factor-1 (IGF-I)
pathway (3), involving the GHRH receptor, pituitary-specific
transcription factors, GH, the GH receptor (Laron syndrome),
post-GH receptor JAK/STAT signaling (STAT5B), IGF-I, and
the type 1 IGF (IGF-1) receptor. More recently, studies
have concentrated on investigations of target tissue defects
involving the endochondral growth plate and its hormonal
regulators. The schema below (4) has been developed in
which various growth plate-centered genes have been linked
to severe and mild forms of short stature, as well as to tall
stature, depending on whether mutations are homozygous
or heterozygous, and whether they are inhibitors (red) or
activators (green) of protein regulation. With increased
identification of genes that regulate growth, the number of
cases of “idiopathic short stature” will inevitably decrease.

Gene/ Severe short Mild short Tall stature
Pathway stature stature
e [53:] ATEE!

FGFR3 A haon

SHOX

FBH1 Acramicnc dysplaala, Marfan syndroma [AD])
Wiesd-Marchegani
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Turner syndrome, the complete or partial absence of one
of the X chromosomes, occurs approximately in 1:2,000 live
born girls. Its most common signs and symptoms include
short stature, gonadal dysgenesis, dysmorphic features
with a wide range of disorders in multiple organ systems,
especially the heart and lymphatic system.

The genetics include complete loss of one of the
X chromosomes and deletions or malformations in the
short or long arms of an X chromosome. These alterations
result in marked phenotypic variability among individuals.
It is the abnormal X chromosome that is preferentially
inactivated and some may have Y chromosome material.
The phenotypic variability seemingly shows that the blood
karyotype may not be representative of the genetic make-up
of other tissues.

In utero, the Turner genotype is approximately 99%
lethal, and Turner syndrome is the leading individual
cause of spontaneous first trimester pregnancy loss. This
leads to the hypothesis that those fetuses with the 45,X
karyotype who survive to term represent an “elite” with
a critical mass of 46,XX cells necessary for survival.
This may be designated occult mosaicism. The diagnosis
of Turner syndrome may be made in utero based on
nuchal translucency, cystic hygroma, or left-sided cardiac
anomalies.

In childhood, there is growth failure, the characteristic
phenotypic features and in the adolescent, these
characteristics plus delayed or absent pubertal changes
(1,2). The diagnosis is usually made from a peripheral
blood karyotype, but 30 to 100 cells should be counted to
discover low order mosaicism. Short stature and skeletal
system anomalies are mainly due to the absence of the
second SHOX gene on the pseudoautosomal portion of
the X chromosome. In addition, there may be significant
psychological and educational issues with specific
challenges in visual-motor skills, visual-spatial skills, and
working memory. As the girls reach adolescent age, the
issue of pubertal induction becomes prominent. Proper

low doses of estrogen permit the timing of puberty at the
physiologic time.

One of the points of concern is at the transition from
pediatric to adult care and another through adulthood give
the multisystem health concerns. The medical care for the
emerging adult should be based upon an agreed upon and
structured transition plan to include: endocrine, cardiology,
hearing and ENT, the issues of infertility and gynecology
as well as the aforementioned psychology and perhaps
psychiatry (3). Screening for osteoporosis, cardiovascular
disease, hypertension, and the metabolic syndrome as well
as psychology are important (4,5). The screening should
also include celiac disease, hypothyroidism, and types 1
and 2 diabetes mellitus given that the relative risks for each
exceed four-fold that of the general population.

Medical care should be directed toward any of the
conditions found on screening or a more in-depth evaluation
of those difficulties found on screening. Fertility and family
planning remains major issues in many young adults. There
are now a number of options using artificial reproductive
technology, but pregnancy may be problematic.

In summary, one should make the diagnosis of Turner
syndrome as soon as possible, employ rhGH therapy
early, consider multiple medical and educational issues,
induce puberty at the physiologic time, and have lifelong
surveillance for multiple medical and psychological issues.
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Gonadotropin-releasing hormone analog (GnRHa)
therapy is an efficacious treatment for suppressing pubertal
progression in young patients with central precocious
puberty (CPP), is considered standard-of-care for this
indication, and results in improved height and psychosocial
outcomes (1). However, usage of GnRHa's in children with
early-normal and/or normally-timed but rapid tempo puberty
lacks clear-cut efficacy in terms of height preservation/
augmentation (2). While there has been concern that GnRHa
therapy may be associated with increases in body mass
index and decreases in bone mineral density, available long-
term data do not support these or other long-term adverse
consequences (3). However, there remain conflicting data
on the long-term risk of polycystic ovarian syndrome in
conjunction with CPP (3). Treatment with injectable GnRHa
formulations does not appear to impair gonadal function
after treatment cessation, with onset or return of menarche
within 1-2 years of treatment cessation, and normal rates
of fertility so far in limited long-term follow-up studies (4).
Because of these limited available data from females in
their late teens to adulthood regarding the impact of GnRHa
therapy on fertility, a long-term study investigating fertility,
fecundity, and health of offspring would be a valuable
addition to our understanding of the safety of this class
of drugs. The ability to compare differential results among
types of GnRHa therapy used is limited by the depth of the
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published literature. Physiological effects after treatment
discontinuation with histrelin, which has only been available
in US to treat children with CPP for ~9 years, have not been
fully evaluated, but clearly merit further assessment and we
await results from a patient registry investigating long-term
follow-up of girls with CPP treated with histrelin, which will
evaluate time to menarche or resumption of menses. There
are currently no long-term post-treatment follow-up data on
3-monthly depot leuprolide, and such data would also be of
great value.
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As a center of the steroidogenesis of critical
mineralocorticoids, glucocorticoids, and androgens,
the adrenal glands (and specifically, the adrenal cortex)
play important roles in salt-retention, metabolism, and
sexual differentiation. Therefore, defects in the adrenal
development and maturation process can result in adverse
physiological effects after birth. While the extent of the
factors involved in proper development of the adrenal
glands has yet to be fully understood, a reliance on a
correctly functioning hypothalamic-pituitary-adrenal axis has
been established. Genetic disorders that interfere with
this communication, in addition to disorders affecting the
glands themselves, typically result in various degrees of
“adrenal hypoplasia” characterized clinically by small and
hypofunctional adrenals. While the incidence of these
conditions is relatively rare, occurring in around 1:12,500 live
births, studies on individuals presenting with the condition
have allowed for the categorization of these defects
into: 1) secondary defects affecting adrenocorticotropic
hormone (ACTH) synthesis and release from the pituitary,
2) adrenal resistance to ACTH, and 3) primary genetic
defects within the adrenals. A number of mutations found
in transcription factors active in the developing pituitary,
such as TBX19 have been demonstrated to result in
defective pro-opiomelanocortin (POMC) synthesis, the
ACTH precursor. Furthermore, mutations in the processing
machinery of POMC, such as PC-1, can result in defective
ACTH signaling to the developing adrenals. Defects in the
ACTH receptor (MC2R) and accessory proteins can result in
adrenal glands unresponsive to ACTH, leading to reduced
synthesis of steroid hormones required for downstream
developmental events (1). Finally, while their ligands have

yet to be identified, mutations in orphan steroid nuclear
receptor proteins such as the X-linked DAX-1 and autosomal
inherited SF-1 present within the adrenals can result in
adrenal insufficiency, hypogonadism, and defects in male
sexual differentiation (2).

Adrenal hypoplasia may be syndromic, as exemplified
with IMAGe syndrome, a constellation of symptoms
including intrauterine growth restriction, metaphyseal
dysplasia, adrenal hypoplasia, and genital anomalies
(3,4). Interestingly, a specific cluster of mutations in the
proliferating cell nuclear antigen-binding domain of the
CDKN1C gene (otherwise shown to cause Beckwith-
Wiedemann, an overgrowth syndrome) is responsible for
IMAGe syndrome (5).
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Despite recent guidelines from the Endocrine Society (1)
and the Congenital Adrenal Hyperplasia Research, Education,
and Support (CARES) Foundation (2,3), there remain many
controversies in the diagnosis, management, and treatment
of patients with congenital adrenal hyperplasia (CAH).
Newborn screening (NBS) for 21-hydroxylase deficiency
(21-OHD) is performed to avoid early salt-wasting crises,
allow early diagnosis of simple-virilizing CAH in males, and
reduce delay in sex assignment in severely virilized females.
NBS programs are associated with a significant number of
false-positive results most often due to infant iliness and/or
prematurity. Thus, it still remains unclear if the cost:benefit
ratio is favorable. Genotyping individuals with CAH is fraught
with error due to complexity of gene duplications, deletions,
and rearrangements within chromosome 6p21.3.

To diagnose non-classic CAH (NCAH)/CAH after infancy,
an early-morning serum 17-hydroxyprogesterone level is the
screening test of choice in symptomatic individuals. If >200
ng/dL (6 nM), an adrenocorticotropic hormone stimulation
is warranted to differentiate 21-OHD from other enzyme
defects and to make the diagnosis in borderline cases.
Genotyping in this situation may be helpful when results of
the stimulation test are equivocal.

The glucocorticoid (GC) of choice for children is
hydrocortisone (HC) in tablet form. For infants, tablets may
be crushed, weighed, and mixed with a small amount of
liquid and delivered immediately by medication syringe,
rather than from bulk suspension preparations that deliver
uneven doses. Prednisone and dexamethasone are
sometimes useful in treating patients refractory to HC;
however, routine chronic use of long-acting potent GCs in
growing patients is not recommended. All treated patients
should always wear or carry medical identification indicating
adrenal insufficiency.

Patients should be regularly monitored for signs of GC
excess, hyperandrogenism due to inadequate GC treatment,
or hypertension from excess mineralocorticoid (MC) and/or
sodium. Monitoring treatment should involve consistently
timed hormone measurements. Endogenous adrenal
steroid secretion should not be completely suppressed to
avoid effects of overtreatment. There should also be regular
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monitoring of height, weight, and physical examination; and
bone age x-ray (after age 2 years).

Clinical or subclinical aldosterone deficiency is said to
exist in all forms of 21-OHD. Patients with elevated plasma
renin activity (PRA) or reduced aldosterone:PRA ratio (may)
benefit from fludrocortisone (FC) therapy and adequate
dietary Na. Sensitivity to MC's may vary over time with
recovery from salt-wasting in some patients, probably
secondary to extra-adrenal 21-hydroxylation.

All GC-treated patients should be monitored for iatrogenic
Cushing syndrome, including height and weight in children,
distribution of body fat, presence of pigmented striae,
blood pressure, and plasma glucose. Since osteopenia and
osteoporosis are rare in pediatric CAH patients, routine
evaluation of bone mineral density is discouraged unless
clinically indicated. Adrenal nodules have been identified
more frequently in CAH patients than in general population;
however, routine adrenal imaging is not recommended.

NCAH is not generally considered an absolute indication
for GC or MC replacement. Children with NCAH should
be treated when they have inappropriately early onset and
rapid progression of pubarche and/or bone age. Adolescent
females with overt virilization or erratic menses may also
benefit. Asymptomatic individuals with NCAH need not be
treated. Moreover, previously treated NCAH patients should
be given the option of discontinuing therapy when their
symptoms resolve.

The GC dosage should be increased in stressful
situations such as febrile illness (>38.5 °C), gastroenteritis
with dehydration, surgery with general anesthesia, and
major trauma. Increased GC doses should not be given
for mental and emotional stress, minor iliness, and before
physical exercise. Stress doses of GC should not be given
to patients with NCAH unless their adrenal function is
suboptimal or iatrogenically suppressed.
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Objective: Premature pubarche is the occurrence of
pubic hair <8 years of age in girls and is mostly idiopathic
but can be due to various virilising conditions such as
congenital adrenal hyperplasia and androgen secreting
tumours. To present two cases with premature pubarche
and associated endocrine problems which have not been
described previously.

Case: Two girls, presented 10 years apart with the
same complaint of early pubarche at age 7 years, with
inappropriately low dehydroepiandrosterone sulfate levels.
In addition to hyperandrogenemia (elevated testosterone
and androstenedione) and advanced bone age, both had
hyperinsulinemia, hypothyroxinemia, and hyperintensities
in basal ganglia. The 2nd case also had symptomatic
hypoglycemia. Investigations revealed a common congenital
defect explaining all these manifestations.

Conclusion: Pathogenetic mechanisms leading to all
these manifestations will be discussed.
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Muscular Dystrophy
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Objective: X-linked adrenal hypoplasia congenita (AHC)
is characterized by primary adrenal insufficiency caused by
deletion or mutation of the DAX-1 gene and is frequently
associated with hypogonadotropic hypogonadism. It can
occur as a part of Xp21 contiguous gene syndrome together
with glycerol kinase deficiency and Duchenne muscular
dystrophy. We report a new subject with this rare disease.

Case: Twin male sibs at the ages of 30 days were
hospitalized because of feeding difficulties, vomiting, and
weight loss. Parents had no consanguinity and there
was no family history of endocrine or renal diseases.
One of the twins died in a few hours. Other patient’s
physical examination revealed that weight was 2100 g
(his twin's was 1800 g) and body length 49 cm; blood
pressure: 70/40 mm-Hg, heart rate: 140 beats/minute,
respiratory rate: 50 breaths/minute, body temperature: 36
°C. He was dehydrated and lethargic. External genitalia
were well developed with intrascrotal testes of 2 mL in
volume. There was no skin hyperpigmentation. Laboratory
findings were as follows: Na 97 mEqg/L, K 5.1 mEq/L,
adrenocorticotropic hormone (ACTH) >1250 pg/mL, cortisol
6 pg/dL (3-23), plasma renin activity: 50 ng/mL/hr (3-35),
17(OH)P 18 ng/mL (0.3-1.1), dehydroepiandrosterone
sulfate: 24 pg/dL (5-111), luteinizing hormone: 0.71 mU/L
(0,02-7), follicle stimulating hormone: 0.43 mU/L (0.16-4.1),
total testosterone 0.76 ng/mL (0.7-4). After initial therapy
for adrenal crisis, hydrocortisone and fludrocortisone were
given at replacement doses. Ten days later, steroid hormone
treatment was halted and ACTH stimulation test (250
ug) was performed. Peak levels of cortisol, 17(OH)P and
11-deoxycortisol were 1.02 pg/dL, 3.11 ng/mL, and 3.2
ng/mL, respectively. This test excluded defects in steroid
biosynthesis associated with salt-losing congenital adrenal
hyperplasia. On ultrasound examination, adrenal gland could
not been visualized. Therefore, a diagnosis of AHC was
established. Furthermore, we investigated for contiguous
gene syndrome. Serum creatinine phosphokinase [CPK,
9974 U/L, (N:35-195)] and triglyceride [TG, 439 mg/dL, (N:0-
200)] levels were markedly elevated. On follow-up period of



J Clin Res Pediatr Endocrinol 2016;8(Supplement 1):1-17

9 months, his motor and mental development were noted
to be delayed. Array comparative genomic hybridization
analysis was planned to show Xp21 deletion syndrome.

Conclusion: Serum CPK and TG levels should be
measured in all male patients who present with an adrenal
hypoplasia. These simple tests may help early diagnosis
and appropriate genetic counseling for next pregnancy.
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Report
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Objective: Pseudohypoparathyroidism (PHP) is a group
of disorders characterized by end-organ resistance to
the parathyroid hormone (PTH). PHP type 1a includes
multi-hormone resistance syndrome, Albright’s hereditary
osteodystrophy, and obesity and is caused by mutations
in GNAS exon 1 through 13. Characteristic features of
disease are hypocalcemia, hyperphosphatemia, elevated
PTH, obesity, round facies, and subcutaneous calcification.
The disease is inherited from affected mother. On the other
hand, pseudopseudohypoparathyroidism (PPHP) occurs if
the mutation is paternally inherited. In PPHR calcium and
phosphorus levels are generally normal. In this report, we
want to present a boy with PHP type 1a who has normal
calcium and elevated thyroid stimulating hormone (TSH)
levels, which is a rare event.

Case: The 12-10/12-year-old boy was admitted with
the complaint of short stature. On physical examination,
brachydactyly, round facies, and short neck were observed
as well, indicating PHP 1a. However, serum calcium,
phosphorus, alkaline phosphatase, vitamin D, and PTH
levels were normal. These results were compatible with
PPHP On the other hand, TSH levels were found to be high
(8 plU/mL, normal range 0.5-4.8 plU/mL), free thyroxine
levels slightly low (0.7 ng/dL, normal range 0.8-2.3 ng/
dL), urine iodine level normal, and thyroid antibodies to
be negative. These features were compatible with PHP
type 1a. Therefore, genetic analyses were performed and
p.D826H (C2476G>C) heterozygous mutation was found in
GNAS. The genetic analyses of parents revealed maternal
inheritance. As far as we know, this mutation was not
reported before and was found to be high risky for being
a cause of the disease according to mutation taster and
human splicing finder.

Conclusion: In this report, we want to emphasize that
normocalcemia can be a finding of PHP type 1a.
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Objective: Autoimmune disorders such as thyroiditis,
celiac disease, or Addison disease would develop in
one third of patients with type 1 diabetes. However,
severe immunodeficiency is rarely found in those patients.
Lipopolysaccharide-responsive beige-like anchor protein
(LRBA) deficiency has been identified as a primary
immunodeficiency characterized by antibody deficiency,
recurrent infections, autoimmunity, and lymphoproliferative
disorders. Common symptoms are autoimmune cytopenias,
enteropathy, and lymphocytic interstitial lung disease. To
date, LARBA gene mutation was found in only several
patients with early-onset diabetes.

Case: An 8-month-old baby girl was admitted
to emergency service due to polyuria, polydipsia, and
tachypnea. Her parents were third cousins. Her prenatal
history was uneventful. Her birth weight was 2970 g.
A history of candida dermatitis was noted. Exclusive
breastfeeding was made in the first six months. All vaccines
were administered according to the routine schedule.
Motor development was normal. Laboratory investigation
was consistent with diabetic ketoacidosis: blood glucose
was 324 mg/dL, blood ketone 5.9 mmol, pH 7.07, and
HCO3 8 mmol. C-peptide was 0.42 ng/mL, insulin 3.3 plU/
mL, and HbA1c 7.4%. Following appropriate treatment of
diabetic ketoacidosis, breastfeeding was started along with
subcutaneous insulin. Islet cell antibody, anti-glutamic acid
decarboxylase, and anti-insulin antibody were negative.
Thyroid function tests, cortisol, and adrenocorticotropic
hormone were normal. Antiendomysial antibody was
negative. At 13 months of age, she presented with high
fever, nasal discharge, and loss of appetite followed by
cough. Viral pneumonia and acute otitis media were
diagnosed. She was discharged on the 8th day of therapy. No
mutation was found in the most common genes associated
with neonatal diabetes (KCUNT1, ABCCS8, and INS). Sanger
sequencing of LRBA gene revealed a homozygous splicing
mutation in intron 30: ¢.5172-2A>G. Her parents were
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heterozygous for this mutation. Lymphocyte subpopulation
showed normal results as CD3+ 62.6%, CD19+ 29%,
CD16/56+ 7.8%, CD3+/CD4+ 40.3 %, and CD3+/CD8+
20.4%. Serum immunoglobulin (Ig) A level was 48 mg/dL,
IgG 574 mg/dL, IgM 99 mg/dL and total IgE 6 IU/mL. Anti
dsDNA and ANA were negative.

Conclusion: LRBA gene mutation is considered to be
associated with early-onset diabetes in this infant. In
addition, this patient is the youngest reported case with
LRBA mutation and diabetes.
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Objective: What initiates pubertal process in humans and
other mammals has remained elusive. We hypothesized
that gene(s) taking roles in triggering human puberty may be
identified by studying a cohort of idiopathic hypogonadotropic
hypogonadism (IHH) cases via autozygosity mapping
coupled with whole exome sequencing.

Case: Our studies revealed three independent families in
which IHH/delayed puberty was associated with inactivating
SRAT1 variants. SRA7T was the first gene to be identified
to function through its protein as well as noncoding
functional ribonucleic acid products. These products act
as co-regulators of nuclear receptors including sex steroid
receptors as well as SF-1 and LRH-1, the master regulators
of steroidogenesis. Functional studies with a mutant
SRAT construct showed a reduced co-activation of ligand-
dependent activity of the estrogen receptor alpha, as
assessed by luciferase reporter assay in Hela cells.

Conclusion: Our findings strongly suggest that SRAT
gene function is required for initiation of puberty in
humans. Furthermore, SRAT with its alternative products
and functionality may provide a potential explanation for
versatility and complexity of puberty.
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Objective:  Deficiency of  17p-hydroxysteroid
dehydrogenase type 3 (17p-HSD3), which catalyzes the
synthesis of testosterone from A4-androstenedione and is
encoded by HSD17B3, is a rare cause of 46,XY disorders of
sex development (DSD). Up to now, over 30 mutations in
HSD17B3 have been reported. To report two siblings with
a novel mutation in HSD17B3 gene leading to 178-HSD3
deficiency.

Case: A 15-year-old female patient was referred because
of primary amenorrhea and signs of virilization. The
chromosome analysis showed a 46,XY karyotype. Hormonal
evaluation revealed a high A4-androstenedione level with
a low serum testosterone/androstenedione (T/A) ratio. A
homozygous missense mutation in HSD77B3 resulting in
a premature stop codon (p.Y287) was found. Gonadectomy
was performed after the molecular diagnosis and estrogen
replacement therapy was initiated. Screening of relevant
mutation was performed in remaining family members.
The father, mother, and a sibling were heterozygous,
while a 12-year-old sibling who was raised as a female
was homozygous for the same mutation. Her karyotype
was 46,XY as well. Hormonal evaluation revealed a high
Ad-androstenedione level with a low serum T/A ratio.
Gonadectomy was performed and estrogen replacement
therapy was initiated consequently.

Conclusion: We emphasize that 178-HSD3 deficiency
should be considered in virilized female patients at puberty
if the T/A ratio is less than 0.8 and the molecular analysis
should be performed in both index case and the family
members for precise diagnosis and genetic counselling.
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